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Description

CROSS REFERENCES

[0001] The present Application for Patent claims priority to U.S. Patent Application No. 15/667,801 by Sun et al.,
entitled "Techniques For Non-Coherent Joint Transmissions in Wireless Communications," filed August 3, 2017; and to
U.S. Provisional Patent Application No. 62/374,603 by Sun et al., entitled "Techniques For Non-Coherent Joint Trans-
missions in Wireless Communications," filed August 12, 2016; each of which is assigned to the assignee hereof.

BACKGROUND

[0002] The following relates generally to wireless communication, and more specifically to techniques for non-coherent
joint transmissions in wireless communications.
[0003] Wireless communications systems are widely deployed to provide various types of communication content
such as voice, video, packet data, messaging, broadcast, and so on. These systems may be capable of supporting
communication with multiple users by sharing the available system resources (e.g., time, frequency, and power). Ex-
amples of such multiple-access systems include code division multiple access (CDMA) systems, time division multiple
access (TDMA) systems, frequency division multiple access (FDMA) systems, and orthogonal frequency division multiple
access (OFDMA) systems, (e.g., a Long Term Evolution (LTE) system). A wireless multiple-access communications
system may include a number of base stations, each simultaneously supporting communication for multiple communi-
cation devices, which may be otherwise known as user equipment (UE).
[0004] In some cases, a UE may communicate with more than one base station using coordinated multi-point (CoMP)
operations. However, in some systems joint transmission CoMP operations may be based on coherent transmissions
from each base station. Coherent transmissions may not be available for base stations that have a less than ideal
backhaul, which can limit the usefulness of joint transmissions and reduce overall system throughput.

SUMMARY

[0005] Aspects of the present invnetion are set out in the appended claims.
[0006] The foregoing has outlined rather broadly the features and technical advantages of examples according to the
disclosure in order that the detailed description that follows may be better understood. Additional features and advantages
will be described hereinafter. The conception and specific examples disclosed may be readily utilized as a basis for
modifying or designing other structures for carrying out the same purposes of the present disclosure. Such equivalent
constructions do not depart from the scope of the appended claims. Characteristics of the concepts disclosed herein,
both their organization and method of operation, together with associated advantages will be better understood from
the following description when considered in connection with the accompanying figures. Each of the figures is provided
for the purpose of illustration and description only, and not as a definition of the limits of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] A further understanding of the nature and advantages of the present invention may be realized by reference
to the following drawings. In the appended figures, similar components or features may have the same reference label.
Further, various components of the same type may be distinguished by following the reference label by a dash and a
second label that distinguishes among the similar components. If only the first reference label is used in the specification,
the description is applicable to any one of the similar components having the same first reference label irrespective of
the second reference label.

FIG. 1 illustrates an example of a system for wireless communication that supports techniques for non-coherent
joint transmissions in wireless communications in accordance with aspects of the present disclosure;

FIGs. 2 through 5 illustrate examples of wireless communications systems that support techniques for non-coherent
joint transmissions in wireless communications in accordance with aspects of the present disclosure;

FIG. 6 illustrates an example of downlink control information that supports techniques for non-coherent joint trans-
missions in wireless communications in accordance with aspects of the present disclosure;

FIG. 7 illustrates an example of a process flow that supports techniques for non-coherent joint transmissions in
wireless communications in accordance with aspects of the present disclosure;
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FIGs. 8 through 10 show block diagrams of a device that supports techniques for non-coherent joint transmissions
in wireless communications in accordance with aspects of the present disclosure;

FIG. 11 illustrates a block diagram of a system including a base station that supports techniques for non-coherent
joint transmissions in wireless communications in accordance with aspects of the present disclosure;

FIGs. 12 through 14 show block diagrams of a device that supports techniques for non-coherent joint transmissions
in wireless communications in accordance with aspects of the present disclosure;

FIG. 15 illustrates a block diagram of a system including a UE that supports techniques for non-coherent joint
transmissions in wireless communications in accordance with aspects of the present disclosure; and

FIGs. 16 through 22 illustrate methods for techniques for non-coherent joint transmissions in wireless communica-
tions in accordance with aspects of the present disclosure.

DETAILED DESCRIPTION

[0008] Various aspects of the present disclosure provide for NCJT between base stations or TPs and a UE. Traditionally,
some wireless communications systems may use coherent CoMP transmissions in which two or more TPs may transmit
data to a UE through several CoMP schemes, including dynamic point selection (DPS) in which different TPs transmit
data to a UE at different times, joint transmission (JT) in which two or more TPs contemporaneously transmit data to a
UE, and coordinated beamforming (CBF) in which two or more TPs coordinate signal transmissions that reduce inter-
ference between the two or more TPs and/or with nodes in adjacent cells. Such traditional CoMP techniques require
significant coordination and backhaul communications between cooperating TPs, and may not be available for TPs that
have a less than ideal backhaul, which can limit the usefulness of joint transmissions and reduce overall system through-
put. NCJT techniques discussed herein may enable joint transmissions in additional situations and may improve the
user experience. Various NCJT techniques described herein also have a lower requirement on the backhaul speed
between TPs, and may allow transmissions from each TP as independent data streams.
[0009] Various examples of NCJT techniques discussed herein provide JTs with a relatively low implementation com-
plexity, which may allow implementation at UEs with relatively few changes. In some examples, one or more TPs may
identify portions of a NCJT to be transmitted by different TPs. In some examples, one or more TPs coordinate for NCJT
communications, and format a first portion of the NCJT into a first codeword that may be received at the UE as a first
codeword of a single-user multiple-input multiple-output (SU-MIMO) transmission and a second portion of the NCJT into
a second codeword that may be received at the UE as a second codeword of a SU-MIMO transmission. The UE may
thus receive the NCJT from both TPs (or one TP) as different codewords using SU-MIMO demodulation and decoding.
In some cases, each TP may communicate with the UE using a different layer, and in other cases each TP may utilize
multiple layers to transmit a codeword (or transport block). Resource blocks (RBs) may be allocated in each layer to
provide aligned RBs that are received at the UE.
[0010] One or more TPs, which may be referred to as base stations interchangeably herein, may configure a UE for
NCJT through downlink control information (DCI) provided to the UE. The DCI, in some examples, may include one or
more parameters to configure the UE to receive the NCJT from both a first TP and second TP, or to configure the UE
to receive two codewords in two spatial layers from either the first TP or the second TP. Channel state information (CSI)
processes at the UE may be performed that assume the first TP is a serving cell for the UE, the second TP is a serving
cell for the UE, or that both the first and second TP are serving cells for the UE. In some examples, the UE may have
one or more additional CSI processes that may provide bundled or jointly encoded CSI information for the TPs. Various
examples provide for rate matching around reference signals of one or more TPs, as well as transmit power control
(TPC) techniques for NCJTs.
[0011] Aspects of the disclosure are initially described in the context of a wireless communication system. Further
examples are then provided for wireless communications systems that support codeword-specific NCJT transmissions.
Aspects of the disclosure are further illustrated by and described with reference to apparatus diagrams, system diagrams,
and flowcharts that relate to enhanced NCJT operation.
[0012] FIG. 1 illustrates an example of a wireless communications system 100 in accordance with various aspects of
the present disclosure. The wireless communications system 100 includes base stations 105, UEs 115, and a core
network 130. In some examples, the wireless communications system 100 may be a Long Term Evolution (LTE)/LTE-
Advanced (LTE-A) network. Wireless communications system 100 may enable efficient NCJTs using SU-MIMO layer-
specific and codeword-specific configurations.
[0013] Base stations 105 may wirelessly communicate with UEs 115 via one or more base station antennas. Each
base station 105 may provide communication coverage for a respective geographic coverage area 110. Communication
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links 125 shown in wireless communications system 100 may include uplink (UL) transmissions from a UE 115 to a base
station 105, or downlink (DL) transmissions, from a base station 105 to a UE 115. UEs 115 may be dispersed throughout
the wireless communications system 100, and each UE 115 may be stationary or mobile. A UE 115 may also be referred
to as a mobile station, a subscriber station, a remote unit, a wireless device, an access terminal (AT), a handset, a user
agent, a client, or like terminology. A UE 115 may also be a cellular phone, a wireless modem, a handheld device, a
personal computer, a tablet, a personal electronic device, a machine type communication (MTC) device, etc.
[0014] Base stations 105 may communicate with the core network 130 and with one another. For example, base
stations 105 may interface with the core network 130 through backhaul links 132 (e.g., S1, etc.). Base stations 105 may
communicate with one another over backhaul links 134 (e.g., X2, etc.) either directly or indirectly (e.g., through core
network 130). Base stations 105 may perform radio configuration and scheduling for communication with UEs 115, or
may operate under the control of a base station controller (not shown). In some examples, base stations 105 may be
macro cells, small cells, hot spots, or the like. Base stations 105 may also be referred to as eNodeBs (eNBs) 105.
[0015] Wireless communications system 100 may employ NCJTs in which two or more TPs may transmit data to a
UE 115. A TP may also be referred to as a base station 105 or a wireless node, and the terms may be used interchangeably.
Such NCJTs may provide a first transmission from a first TP as a first codeword in a SU-MIMO transmissions, and a
second transmission from the first TP or a second TP as a second codeword in a SU-MIMO transmission. A UE 115
may use SU-MIMO techniques to receive the NCJTs from the TPs. Such NCJT techniques may provide for dynamic
coordination of transmission and reception by a number of base stations 105 to improve overall transmission quality for
UEs 115 as well as to increase network and spectrum utilization.
[0016] Base stations 105 and UEs 115 may use multiple-input multiple-output (MIMO) techniques, where multiple
transmit and receive antennas are used to transmit and receive signals, respectively. MIMO techniques use multiple
antennas on the base stations 105 or multiple antennas on the UE 115 to take advantage of multipath environments to
transmit multiple data streams. A UE 115 may report channel information (e.g., CSI) to the base station 105 regarding
the quality of the signal received at each antenna. The base station 105 may accordingly use a rank indicator (RI) that
is based on an antenna configuration associated with the number of antennas used.
[0017] When transmitting a signal, the base station 105 may convert a bit sequence of a codeword into modulation
symbols and assign the modulation symbols to one or more transmission layers. The number of transmission layers
may be associated with the number of antennas used for communication between the base station 105 and UE 115.
For example, the number of layers may be less than or equal to the number of antennas, and a MIMO configuration
may use at least two layers. While the techniques described herein reference the use and transmission of codewords,
a codeword may also be referred to as a transport block (TB) and the terms may be interchangeable.
[0018] In some cases, MIMO transmissions may use a designated number of codewords that are associated with the
number of layers. For example, two codewords may be used for transmissions of up to eight layers, such as a rank 8
transmission. In such cases, each codeword in the rank 8 transmission may include four layers. Each codeword may
have a different modulation and coding scheme (MCS), new data indicator (NDI), and redundancy version (RV), but
different layers corresponding to the same codeword may have the same MCS, NDI, and/or RV. Similarly, hybrid automatic
repeat request (HARQ) feedback may also be transmitted on a per-codeword basis (e.g., as opposed to a per-layer
basis). SU-MIMO refers to MIMO techniques for a single UE 115 receiver as opposed to MIMO techniques that provide
concurrent transmissions to multiple UEs 115.
[0019] In some cases, base station antennas may be located within one or more antenna arrays. One or more base
station antennas or antenna arrays may be collocated at an antenna assembly, such as an antenna tower. In some
cases, antennas or antenna arrays associated with a base station 105 may be located in diverse geographic locations.
A base station 105 may multiple use antennas or antenna arrays to conduct beamforming operations for directional
communications with a UE 115.
[0020] As described herein, a UE 115 may use SU-MIMO layer-specific and codeword-specific communication con-
figurations to communicate with at least one base station 105. For example, multiple base stations 105 may be configured
to provide NCJTs to a UE 115. The base stations 105 may transmit a set of communication configurations to the UE
115 that include at least one SU-MIMO layer-specific or codeword-specific configuration. The UE 115 may also receive
an indication of at least one communication configuration that may be used to perform SU-MIMO layer-specific or
codeword-specific channel operations. The UE 115 may then communicate with the base stations 105 using the com-
munication configurations.
[0021] FIG. 2 illustrates an example of a wireless communications system 200 for NCJT operation. Wireless commu-
nications system 200 may include base station 205-a, base station 205-b, and UE 215, which may be examples of the
corresponding devices described with reference to FIG. 1. Wireless communications system 200 may illustrate an
example of SU-MIMO layer-specific NCJTs where each base station 205 transmits one or more codewords, each
codeword associated with one or more SU-MIMO layers.
[0022] Wireless communications system 200 may use a communication configuration that includes a SU-MIMO layer-
specific configuration. That is, UE 215 may receive a set of communication configurations that includes a SU-MIMO
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layer-specific configuration. The SU-MIMO layer-specific configuration may include transmitting different sets of layers
from different TPs or base stations 205, such as base station 205-a and/or base station 205-b. For example, base station
205-a may transmit a first codeword on a first layer 210-a to UE 215 and base station 205-b may transmit a second
codeword on a second layer 210-b to UE 215. The first layer 210-a and second layer 210-b may comprise a complete
transmission to UE 215 in accordance with NCJT techniques described above.
[0023] In some examples, TPs may transmit a codeword on more than one layer. FIG. 3 illustrates an example of a
wireless communications system 300 for NCJT operation in which codewords are transmitted using multiple layers.
Wireless communications system 300 may include base station 305-a, base station 305-b, and UE 315, which may be
examples of the corresponding devices described with reference to FIGs. 1 and 2. Wireless communications system
300 may illustrate an example of SU-MIMO layer-specific NCJTs where each base station 305 transmits a codeword
that is associated with two SU-MIMO layers.
[0024] In this example, the SU-MIMO layer-specific configuration may include two layers for each codeword from
different TPs. Base station 305-a may transmit a first codeword on two layers 310-a to UE 315, and base station 305-
b may transmit a second codeword on two layers 310-b to UE 215. The first codeword on the two layers 310-a and the
second codeword on the two layers 310-b may comprise a complete transmission to UE 315 in accordance with NCJT
techniques described above. The number of layers 310 used for a codeword transmission may depend on a configuration
associated with the number of antennas used by base station 305-a or base station 305-b to communicate with UE 315
(e.g., more than two layers may be used).
[0025] In some examples, different TPs may transmit a codeword on different numbers of layers. FIG. 4 illustrates an
example of a wireless communications system 400 for NCJT operation in which codewords are transmitted using a
different number of layers from different TPs 405. Wireless communications system 400 may include base station 405-
a, base station 405-b, and UE 415, which may be examples of the corresponding devices described with reference to
FIGs. 1-3. Wireless communications system 400 may illustrate an example of SU-MIMO layer-specific NCJTs where
each base station 405 transmits a codeword that is associated with a different number of SU-MIMO layers.
[0026] In this example, the SU-MIMO layer-specific configuration may include a first codeword transmitted in a single
layer 410-a from first base station 405-a and a second codeword transmitted in two layers 410-b from the second base
statin 405-b. The number of layers 410 used for a codeword transmission may depend on a configuration associated
with the number of antennas used by base station 405-a or base station 405-b to communicate with UE 415. While FIGs.
2-4 illustrate examples that use one or two layers for transmission, various examples provide that any combination of
layers, or rank combination, may be used for the different TPs 405. In some examples, NCJTs may be transmitted using
any combination of layers from different TPs 405, and a separate RI may be provided for each TP. In other examples,
rank combinations as provided in legacy CoMP techniques may be used in which a rank combination between the two
codewords are either the same or differ by one. In some examples (e.g., when the rank differs) the first TP may have a
lower rank than the second TP. In some examples, legacy rank combinations may be used, but the first codeword may
have a higher rank than the second codeword. Such combinations may be provided by using an extended RI that allows
the additional rank combinations, or, according to the present invention and the scope of protection of the appended
independent claims, through the use of a swapping bit in the DCI that indicates codeword ranks of a legacy RI are to
be swapped (e.g., RI indicates R1 and R2 for the first and second codewords, and the swapping bit indicates whether
or not to swap the ranks).
[0027] In some examples, different TPs may be configured for NCJT, but only one TP may transmit. FIG. 5 illustrates
an example of a wireless communications system 500 for NCJT operation in which one TP transmits two codewords
using different layers. Wireless communications system 500 may include base station 505-a, base station 505-b, and
UE 515, which may be examples of the corresponding devices described with reference to FIGs. 1-4. Wireless commu-
nications system 500 may illustrate an example of SU-MIMO layer-specific NCJTs where first base station 505-a transmits
two codewords using SU-MIMO layers 510, and second base station 505-b does not transmit. Selecting a transmission
to be transmitted by one or more TPs may provide additional flexibility, and may also allow transmission of both codewords
from a single TP (e.g., in cases where RBs from different TPs would not be aligned).
[0028] Techniques discussed with respect to FIGs. 2-5 may provide that when two separate data streams are served
from the two TPs, the two TPs only coordinate on the scheduling activity (e.g., but may not need to coordinate joint
encoding and/or precoding). In some examples, the RB allocations for each TP are aligned and a single DCI transmission
may be used to grant physical downlink shared channel (PDSCH) resources from both TPs. The single DCI may also
be used to grant PDSCH resources when only one of the TPs is transmitting. The NCJTs from the different TPs, in some
examples, may use only demodulation reference signal (DMRS) transmission modes.
[0029] UEs discussed above may report CSI feedback to base stations regarding the quality of the signals received
based on the communication configuration. In some examples, UEs may maintain the two separate CSI processes, and
each CSI process may assume one of the base stations is the serving base station. In some examples, additional CSI
processes may be added e.g., in which both base stations are assumed to be serving base stations. In some examples,
the additional CSI processes may be bundled and reported as one CSI process. Each CSI process may contain a RI,
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precoding matrix indicator (PMI), and channel quality indicator (CQI) for each base station under the NCJT operation.
In some cases, a RI restriction may be provided to cover a maximum total rank of the combined ranks of each codeword.
In some examples, the additional CSI processes may be jointly encoded. In some cases, the additional CSI process
may provide the PMI/RI/CQI for both TPs for NCJT.
[0030] In some cases, the TPs of a NCJT communication may include one or more reference signals in their trans-
missions, such as a cell-specific reference signal (CRS) or a channel state information-reference signal (CSI-RS). In
some examples, PDSCH transmissions of each TP may rate match around the reference signal transmissions of both
of the TPs. In other examples, PDSCH transmissions of a TP may be rate matched around only reference signals of the
TP irrespective of reference signal transmissions of the other TP, which may simplify coordination between TPs of a
NCJT. For example, in some cases each TP may rate match PDSCH transmissions around its own CRS and around
the CSI-RS of both TPs (e.g., which may provide better CSI-RS channel estimation quality because of the blanking of
the other TP).
[0031] Additionally, as discussed above, the NCJTs of various examples may use DMRS transmission modes. In such
cases, DMRS transmissions are provided according to an established DMRS pattern that may be determined based in
part on a rank of a transmission. In some examples, the DMRS pattern of each codeword of a NCJT follows the total
combined rank of the PDSCH transmission. In some cases, when a DMRS is transmitted, if a first TP gets R1 ports and
a second TP gets R2 ports, the total rank of the NCJT is R= R1+ R2, and the UE may determine the R1, R2, and R
information from the DCI. For DMRS transmissions, the first TP may transmit on the first R1 antenna ports, and the
second TP may transmit on the next R2 antenna ports. For example, if the first TP is rank 3 and the second TP is rank
2, the first TP may transmit over antenna ports 7, 8, and 9 while the second TP may transmit over antenna ports 10 and
11. In some examples, a DMRS transmission scheme (e.g., CDM2 or CDM4) may be radio resource control (RRC)
configured during a connection establishment between the UE and TPs.
[0032] A power at which the PDSCH transmissions may be transmitted from each TP may be determined according
to TPC techniques. In some examples, each TP may determine an energy per resource element (EPRE) for the NCJT
codeword transmissions using a single set of power offsets (e.g., power offsets PA and PB of established TPC techniques).
The single set of power offsets may be, for example, the power offsets associated with one of the TPs, or may be a fixed
value that is pre-established and signaled to each TP. In other examples, each TP may use different power offsets
associated with the particular TP.
[0033] FIG. 6 illustrates an example of a DCI 600 for configuring NCJTs in wireless communications. The DCI 600 of
FIG. 6 may be used by base stations and UEs of FIGs. 1-5 to configure the UEs to receive NCJTs. The DCI 600 may
include a number of DCI fields 605, including a carrier indicator field (CIF) 610, a resource allocation header 615, a
resource block assignment 620, a TPC command for a physical uplink control channel (PUCCH) transmission 625, and
a HARQ process number 630, which may each correspond to fields according to established DCI format 2D of legacy
LTE systems.
[0034] The DCI fields 605 may also include an antenna port(s), scrambling ID, and number of layers field 635, which
may be modified to provide information for a first TP and a second TP of a NCJT. In some examples, when only the first
TP or the second TP is a serving cell, the antenna port(s), scrambling ID, and number of layers field 635 provides a
same structure as in legacy SU-MIMO DCI information. In some cases, when both the first TP and the second TP are
serving cells, the antenna port(s), scrambling ID, and number of layers field 635 provides support for any available
number of spatial layers for the first codeword and the second codeword. In some examples, the number of spatial layers
of the combination of the first codeword and the second codeword are the same as provided in legacy SU-MIMO
configurations. The antenna port(s), scrambling ID, and number of layers field 635, according to the present invention
and the scope of protection of the appended independent claims, also includes a swapping bit that indicates that the
first codeword and second codeword in the antenna port(s), scrambling ID, and number of layers field 635 are for the
second TP and first TP respectively, instead of for the first TP and second TP, respectively.
[0035] The DCI fields 605 may also include a sounding reference signal (SRS) request field 640, that may operate in
a similar manner as in legacy configurations. A PDSCH RE mapping and quasi-co-location (QCL) indicator (PQI) field
645 may provide RE mapping and QCL information for each codeword. In legacy PQI fields, there is a single 2-bit PQI
as an index to a table defining QCL information. In some examples, the PQI field 645 of the present disclosure may
provide QCL for both TPs. Additionally, the PQI field 645 may provide relevant QCL information if only one TP is
participating. In some examples, a single 4-bit PQI field may be used to jointly encode the two TP QCL indicators, thus
providing 16 possible combinations. In other examples, two 2-bit PQI fields specify the QCL for the two TPs separately,
with each PQI field having one combination to indicate that a TP is not transmitting. A 4-bit joint PQI table is provided
in Table 1 below, and the PQI field 645 may provide an index into the table. A two 2-bit PQI design is provided in Table
2 below, and the PQI field 645 may provide an index into the table.
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[0036] The DCI fields 605 of this example may also include NDI, MCS, and RV field 650, which may be configured as
in legacy systems. The DCI 600 may be transmitted to a UE by one or more of the TPs, and the UE may receive the
DCI and determine a communication configuration for receiving the NCJT from the TPs.
[0037] FIG. 7 illustrates an example of a process flow 700 for NCJT communications in accordance with various
aspects of the present disclosure. Process flow 700 may include a first base station 705-a, a second base station 705-
b, and UE 715, which may be examples of the corresponding devices described with reference to FIGs. 1-6.
[0038] At block 720, one or more base stations 705 may determine a set of NCJT configurations for transmissions to
UE 715, where at least one of the set of communication configurations is based on a SU-MIMO layer-specific commu-
nication or a codeword-specific communication. The determination of the NCJT configurations may be completed by
first base station 705-a, or second base station 705-b, or both, and the base stations 705 may coordinate using backhaul
communications. The first base station 705-a may communicate configurations 725 to the UE 715. Additionally or
alternatively, the second base station 705-b may communicate configurations 730 to the UE 715. The communication
of configurations may be provided, in some examples, during a connection establishment with the UE 715 and may
provide one or more available configurations for communications, including NCJT communications in which the first
base station 705-a may transmit a first codeword on one or more layers, and the second base station 705-b may transmit
a second codeword on one or more layers.
[0039] A configuration indication 735 may be transmitted by the first base station 705-a to the UE 715 that may indicate
NCJT for a PDSCH transmission. Additionally or alternatively, the second base station 705-b may transmit a configuration
indication 740 that may indicate NCJT for the PDSCH transmission. The configuration indication 735 or 740 may provide
DCI that is transmitted to the UE 715. In some cases, the DCI may be communicated in a single DCI transmission.
[0040] At block 745, the UE 715 may identify the configuration for the PDSCH transmission as a NCJT communication
from one or more base stations 705. The UE 715 may, for example, identify one or more spatial layers for a first codeword
to be transmitted by the first base station 705-a and one or more spatial layers for a second codeword to be transmitted
by the second base station 705-b, based on the DCI. The first base station 705-a and second base station 705-b may
transmit NCJTs 750 to the UE 715 that the UE 715 may receive as codewords in a SU-MIMO transmission. At block
755, the UE 715 may demodulate and decode the NCJTs as separate codewords of a SU-MIMO transmission.
[0041] FIG. 8 shows a block diagram 800 of a wireless device 805 that supports techniques for NCJTs in wireless
communications in accordance with various aspects of the present disclosure. Wireless device 805 may be an example
of aspects of a base station as described with reference to FIGs. 1-7. Wireless device 805 may include receiver 810,
base station joint communications manager 815, and transmitter 820. Wireless device 805 may also include a processor.
Each of these components may be in communication with one another (e.g., via one or more buses).
[0042] Receiver 810 may receive information such as packets, user data, or control information associated with various
information channels (e.g., control channels, data channels, and information related to techniques for non-coherent joint
transmissions in wireless communications, etc.). Information may be passed on to other components of the device. The
receiver 810 may be an example of aspects of the transceiver 1135 described with reference to FIG. 11.
[0043] Base station joint communications manager 815 may be an example of aspects of the base station joint com-
munications manager 1115 described with reference to FIG. 11. Base station joint communications manager 815 may

Table 1. Example 4-bit Joint PQI Field Design

PQI value Description

’0000’-’0011’ Parameter sets 1 to 4 configured by higher layers, with TP1 transmitting only

’0100’-’0111’ Parameter sets 5 to 8 configured by higher layers, with TP2 transmitting only

’1000’-’1111’ Parameter sets 9 to 16 configured by higher layers, with both TPs transmitting

Table 2. Example Two 2-bit PQI Field Design

PQI1 value PQI2 value Description

’00’ TP1 not participating in NCJT

’01’-’11’ Parameter sets 1 to 3 for TP1 configured by higher layers

’00’ TP2 not participating in NCJT

’01’-’11’ Parameter sets 1 to 3 for TP2 configured by higher layers

’00’ ‘00’ Reserved
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identify a first portion of a NCJT for transmission from a first TP to a UE and a second portion of the NCJT for transmission
from the first TP or a second TP to the UE and format the first portion into a first codeword that may be received at the
UE as a first codeword of a SU-MIMO transmission and the second portion into a second codeword that may be received
at the UE as a second codeword of a SU-MIMO transmission.
[0044] Transmitter 820 may transmit signals generated by other components of the device (e.g., may transmit the first
portion or the second portion to the UE). In some examples, the transmitter 820 may be collocated with a receiver 810
in a transceiver module. For example, the transmitter 820 may be an example of aspects of the transceiver 1135 described
with reference to FIG. 11. The transmitter 820 may include a single antenna, or it may include a set of antennas.
[0045] FIG. 9 shows a block diagram 900 of a wireless device 905 that supports techniques for NCJTs in wireless
communications in accordance with various aspects of the present disclosure. Wireless device 905 may be an example
of aspects of a wireless device 805 or a base station as described with reference to FIGs. 1-7. Wireless device 905 may
include receiver 910, base station joint communications manager 915, and transmitter 920. Wireless device 905 may
also include a processor. Each of these components may be in communication with one another (e.g., via one or more
buses).
[0046] Receiver 910 may receive information such as packets, user data, or control information associated with various
information channels (e.g., control channels, data channels, and information related to techniques for NCJTs in wireless
communications, etc.). Information may be passed on to other components of the device. The receiver 910 may be an
example of aspects of the transceiver 1135 described with reference to FIG. 11.
[0047] Base station joint communications manager 915 may be an example of aspects of the base station joint com-
munications manager 1115 described with reference to FIG. 11. Base station joint communications manager 915 may
also include NCJT identification component 925, codeword formatting component 930, and NCJT transmission compo-
nent 935.
[0048] NCJT identification component 925 may identify a first portion of a NCJT for transmission from a first TP to a
UE, and a second portion of the NCJT for transmission from the first TP or a second TP to the UE. Codeword formatting
component 930 may format the first portion into a first codeword that may be received at the UE as a first codeword of
a SU-MIMO transmission and the second portion into a second codeword that may be received at the UE as a second
codeword of a SU-MIMO transmission. NCJT transmission component 935 may coordinate transmission of the first
portion or the second portion to the UE or coordinate a transmission from only the first TP, the transmission formatted
into two codewords in two spatial layers transmitted from the first TP.
[0049] Transmitter 920 may transmit signals generated by other components of the device. In some examples, the
transmitter 920 may be collocated with a receiver 910 in a transceiver module. For example, the transmitter 920 may
be an example of aspects of the transceiver 1135 described with reference to FIG. 11. The transmitter 920 may include
a single antenna, or it may include a set of antennas.
[0050] FIG. 10 shows a block diagram 1000 of a base station joint communications manager 1015 that supports
techniques for NCJTs in wireless communications in accordance with various aspects of the present disclosure. The
base station joint communications manager 1015 may be an example of aspects of a base station joint communications
manager 815, a base station joint communications manager 915, or a base station joint communications manager 1115
described with reference to FIGs. 8, 9, and 11, respectively. The base station joint communications manager 1015 may
include NCJT identification component 1020, codeword formatting component 1025, NCJT transmission component
1030, RB allocation component 1035, configuration component 1040, DCI component 1045, rate matching component
1050, and TPC component 1055. Each of these modules may communicate, directly or indirectly, with one another (e.g.,
via one or more buses).
[0051] NCJT identification component 1020 may identify a first portion of a NCJT for transmission from a first TP to a
UE, and a second portion of the NCJT for transmission from the first TP or a second TP to the UE. Codeword formatting
component 1025 may format the first portion into a first codeword that may be received at the UE as a first codeword
of a SU-MIMO transmission and/or the second portion into a second codeword that may be received at the UE as a
second codeword of a SU-MIMO transmission.
[0052] NCJT transmission component 1030 may coordinate transmission of the first portion or the second portion to
the UE and/or coordinate a transmission from only the first TP, the transmission formatted into two codewords in two
spatial layers transmitted. RB allocation component 1035 may allocate resource blocks for each of the first portion and
the second portion to provide aligned RBs at the UE.
[0053] Configuration component 1040 may configure the UE to receive the NCJT in a single DCI transmission and
configure the UE to perform CSI processes for each of the first TP and the second TP. In some cases, the CSI processes
include a first CSI process that assumes the first TP is a serving cell for the UE and a second CSI process that assumes
the second TP is the serving cell for the UE. In some cases, a third CSI process assumes both the first TP and the
second TP are the serving cells for the UE. In some cases, the third CSI process bundles a separate CSI process for
each of the first TP and the second TP. In some cases, a third CSI process jointly encodes two sets of RI, PMI, and CQI
when both the first TP and the second TP are serving cells. In some cases, the first CSI process and second CSI process
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each contain a RI, PMI, and a CQI for the first TP and the second TP, respectively. In some cases, the RI in the CSI
processes is restricted to cover a maximum total rank. In some cases, the third CSI process contains two sets of RI,
PMI, and CQI when both the first TP and the second TP are serving cells, and provides support for any available number
of spatial layers for the first codeword and the second codeword. In some cases, the third CSI process jointly encodes
contains two sets of RI, PMI, and CQI when both the first TP and the second TP are serving cells, and provides support
for a number of spatial layers of the combination of the first codeword and the second codeword that is the same as
provided in a legacy SU-MIMO configuration.
[0054] In some cases, configuration component 1040 may coordinated with DCI component 1045 to provide one or
more DCI fields that support NCJT communications. According to the present invention and the scope of protection of
the appended independent claims, the DCI includes a swapping bit that indicates RI, PMI, and CQI for the first codeword
and second codeword are for the second TP and first TP, respectively, instead of for the first TP and second TP,
respectively.
[0055] DCI component 1045 may determine one or more parameters to configure the UE to receive the NCJT from
both the first TP and the second TP, or to configure the UE to receive two codewords in two spatial layers from either
the first TP or the second TP. In some cases, the one or more parameters include one or more indices to a table defining
QCL information for each of the first TP and the second TP. In some cases, the index includes a set of bits of information
to indicate a combination of QCL information in the table. In some cases, the different combinations in the table indicate
whether the UE is to receive the NCJT from both the first TP and the second TP, or the UE is to receive from only one
of the first TP or the second TP. In some cases, the set of bits of information jointly encode the QCL for both the first
TP and the second TP. In some cases, the set of bits of information include two fields that separately specify the QCL
for the first TP and the second TP. In some cases, the DCI includes a field to indicate the antenna ports, scrambling ID,
and number of layers for each of the first codeword and the second codeword. In some cases, the antenna port(s),
scrambling ID, and number of layers field, when only the first TP or the second TP is a serving cell, provides a same
structure as a legacy SU-MIMO DCI information, and when both the first TP and the second TP are serving cells, provides
support for any available number of spatial layers for the first codeword and the second codeword. In some cases, the
antenna port(s), scrambling ID, and number of layers field uses a same format as a same field in a legacy SU-MIMO
configuration, and a number of spatial layers of the combination of the first codeword and the second codeword are the
same as provided in the legacy SU-MIMO configuration. According to the present invention and the scope of protection
of the appended independent claims, the antenna port(s), scrambling ID, and number of layers field further includes a
swapping bit that indicates that the first codeword and second codeword in the antenna ports, scrambling ID, and number
of layers field are for the second TP and first TP, respectively, instead of for the first TP and second TP, respectively.
[0056] Rate matching component 1050 may provide rate matching of PDSCH information around one or more reference
signal transmissions from one or more of the first TP or the second TP. In some cases, the PDSCH information is rate
matched around reference signal transmissions of both the first TP and the second TP. In some cases, the PDSCH
information transmitted from the first TP is rate matched around reference signal transmissions of only the first TP.
[0057] TPC component 1055 may determine an EPRE for the first portion and the second portion based on a single
set of power offset values for both the first TP and the second TP. In some cases, the TPC component 1055 may
determine a first EPRE for the first portion based on a first set of power offset values for the first TP, and determine a
second EPRE for the second portion based on a second set of power offset values for the second TP. In some cases,
the single set of power offset values correspond to a set of power offset values associated with the first TP or a fixed
set of power offset values.
[0058] FIG. 11 shows a diagram of a system 1100 including a device 1105 that supports techniques for NCJTs in
wireless communications in accordance with various aspects of the present disclosure. Device 1105 may be an example
of or include the components of wireless device 805, wireless device 905, or a base station as described above, e.g.,
with reference to FIGs. 1-10. Device 1105 may include components for bi-directional voice and data communications
including components for transmitting and receiving communications, including base station joint communications man-
ager 1115, processor 1120, memory 1125, software 1130, transceiver 1135, antenna 1140, network communications
manager 1145, and base station joint communications manager 1150. These components may be in electronic com-
munication via one or more busses (e.g., bus 1110). Device 1105 may communicate wirelessly with one or more UEs 115.
[0059] Base station joint communications manager 1115 may manage communications with other base station 105,
and may include a controller or scheduler for controlling communications with UEs 115 in cooperation with other base
stations 105. For example, the base station joint communications manager 1115 may coordinate scheduling for trans-
missions to UEs 115 for various interference mitigation techniques such as beamforming or joint transmission. In some
examples, base station joint communications manager 1115 may provide an X2 interface within an Long Term Evolution
(LTE)/LTE-A wireless communication network technology to provide communication between base stations 105.
[0060] Processor 1120 may include an intelligent hardware device, (e.g., a general-purpose processor, a digital signal
processor (DSP), a central processing unit (CPU), a microcontroller, an application-specific integrated circuit (ASIC),
an field-programmable gate array (FPGA), a programmable logic device, a discrete gate or transistor logic component,
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a discrete hardware component, or any combination thereof). In some cases, processor 1120 may be configured to
operate a memory array using a memory controller. In other cases, a memory controller may be integrated into processor
1120. Processor 1120 may be configured to execute computer-readable instructions stored in a memory to perform
various functions (e.g., functions or tasks supporting techniques for non-coherent joint transmissions in wireless com-
munications).
[0061] Memory 1125 may include random access memory (RAM) and read only memory (ROM). The memory 1125
may store computer-readable, computer-executable software 1130 including instructions that, when executed, cause
the processor to perform various functions described herein. In some cases, the memory 1125 may contain, among
other things, a basic input/output system (BIOS) which may control basic hardware and/or software operation such as
the interaction with peripheral components or devices.
[0062] Software 1130 may include code to implement aspects of the present disclosure, including code to support
techniques for non-coherent joint transmissions in wireless communications. Software 1130 may be stored in a non-
transitory computer-readable medium such as system memory or other memory. In some cases, the software 1130 may
not be directly executable by the processor but may cause a computer (e.g., when compiled and executed) to perform
functions described herein.
[0063] Transceiver 1135 may communicate bi-directionally, via one or more antennas, wired, or wireless links as
described above. For example, the transceiver 1135 may represent a wireless transceiver and may communicate bi-
directionally with another wireless transceiver. The transceiver 1135 may also include a modem to modulate the packets
and provide the modulated packets to the antennas for transmission, and to demodulate packets received from the
antennas.
[0064] In some cases, the wireless device may include a single antenna 1140. However, in some cases the device
may have more than one antenna 1140, which may be capable of concurrently transmitting or receiving multiple wireless
transmissions.
[0065] Network communications manager 1145 may manage communications with the core network 130 (e.g., via
one or more wired backhaul links). For example, the network communications manager 1145 may manage the transfer
of data communications for client devices, such as one or more UEs 115.
[0066] Base station joint communications manager 1150 may manage communications with other base station 105,
and may include a controller or scheduler for controlling communications with UEs 115 in cooperation with other base
stations 105. For example, the base station joint communications manager 1150 may coordinate scheduling for trans-
missions to UEs 115 for various interference mitigation techniques such as beamforming or joint transmission. In some
examples, base station joint communications manager 1150 may provide an X2 interface within an LTE/LTE-A wireless
communication network technology to provide communication between base stations 105.
[0067] FIG. 12 shows a block diagram 1200 of a wireless device 1205 that supports techniques for NCJTs in wireless
communications in accordance with various aspects of the present disclosure. Wireless device 1205 may be an example
of aspects of a UE as described with reference to FIG. 1-7. Wireless device 1205 may include receiver 1210, UE
communications manager 1215, and transmitter 1220. Wireless device 1205 may also include a processor. Each of
these components may be in communication with one another (e.g., via one or more buses).
[0068] Receiver 1210 may receive information such as packets, user data, or control information associated with
various information channels (e.g., control channels, data channels, and information related to techniques for NCJTs in
wireless communications, etc.). Information may be passed on to other components of the device. The receiver 1210
may be an example of aspects of the transceiver 1535 described with reference to FIG. 15.
[0069] UE communications manager 1215 may be an example of aspects of the UE communications manager 1515
described with reference to FIG. 15. UE communications manager 1215 may receive a communication configuration for
reception of a first portion of a NCJT from a first TP and a second portion of the NCJT from the first TP or a second TP
and receive, based on the communication configuration, the first portion as a first codeword of a SU-MIMO transmission
and the second portion as a second codeword of the SU-MIMO transmission.
[0070] Transmitter 1220 may transmit signals generated by other components of the device. In some examples, the
transmitter 1220 may be collocated with a receiver 1210 in a transceiver module. For example, the transmitter 1220
may be an example of aspects of the transceiver 1535 described with reference to FIG. 15. The transmitter 1220 may
include a single antenna, or it may include a set of antennas.
[0071] FIG. 13 shows a block diagram 1300 of a wireless device 1305 that supports techniques for NCJTs in wireless
communications in accordance with various aspects of the present disclosure. Wireless device 1305 may be an example
of aspects of a wireless device 1205 or a UE as described with reference to FIGs. 1-7 and 12. Wireless device 1305
may include receiver 1310, UE communications manager 1315, and transmitter 1320. Wireless device 1305 may also
include a processor. Each of these components may be in communication with one another (e.g., via one or more buses).
[0072] Receiver 1310 may receive information such as packets, user data, or control information associated with
various information channels (e.g., control channels, data channels, and information related to techniques for NCJTs in
wireless communications, etc.). Information may be passed on to other components of the device. The receiver 1310



EP 3 497 835 B9

12

5

10

15

20

25

30

35

40

45

50

55

may be an example of aspects of the transceiver 1535 described with reference to FIG. 15.
[0073] UE communications manager 1315 may be an example of aspects of the UE communications manager 1515
described with reference to FIG. 15. LTE communications manager 1315 may also include NCJT configuration component
1325 and NCJT reception component 1330.
[0074] NCJT configuration component 1325 may receive (e.g., from the receiver 1310) a communication configuration
for reception of a first portion of a NCJT from a first TP and a second portion of the NCJT from the first TP or a second
TP. In some cases, the RBs for each of the first portion and the second portion are aligned RBs. In some cases, the
communication configuration is received in a single DCI transmission.
[0075] NCJT reception component 1330 may receive, based on the communication configuration, the first portion as
a first codeword of a SU-MIMO transmission and the second portion as a second codeword of the SU-MIMO transmission.
In some cases, NCJT reception component 1330 may receive, based on the communication configuration, a transmission
from only the first TP, the transmission formatted into two codewords in two spatial layers.
[0076] Transmitter 1320 may transmit signals generated by other components of the device. In some examples, the
transmitter 1320 may be collocated with a receiver 1310 in a transceiver module. For example, the transmitter 1320
may be an example of aspects of the transceiver 1535 described with reference to FIG. 15. The transmitter 1320 may
include a single antenna, or it may include a set of antennas.
[0077] FIG. 14 shows a block diagram 1400 of a UE communications manager 1415 that supports techniques for
NCJTs in wireless communications in accordance with various aspects of the present disclosure. The UE communications
manager 1415 may be an example of aspects of a UE communications manager described with reference to FIGs. 12,
13, and 15. The UE communications manager 1415 may include NCJT configuration component 1420, NCJT reception
component 1425, DCI component 1430, CSI component 1435, and DMRS component 1440. Each of these modules
may communicate, directly or indirectly, with one another (e.g., via one or more buses).
[0078] NCJT configuration component 1420 may receive a communication configuration for reception of a first portion
of a NCJT from a first TP and a second portion of the NCJT from a second TP. In some cases, the RBs for each of the
first portion and the second portion are aligned RBs. In some cases, the communication configuration is received in a
single DCI transmission.
[0079] NCJT reception component 1425 may receive, based on the communication configuration, the first portion as
a first codeword of a SU-MIMO transmission and the second portion as a second codeword of the SU-MIMO transmission.
In some cases, NCJT reception component 1425 may receive, based on the communication configuration, a transmission
from only the first TP, the transmission formatted into two codewords in two spatial layers transmitted from the first TP.
[0080] DCI component 1430 may configure one or more parameters to receive the NCJT from both the first TP and
the second TP, or configure the receiving of two codewords from the first TP. In some cases, the one or more parameters
include one or more of an index to a table defining QCL information for each of the first TP and the second TP. In some
cases, the DCI includes a field to indicate the antenna ports, scrambling ID, and number of layer for each of the first
codeword and the second codeword. In some cases, the antenna ports, scrambling ID, and number of layers field, when
only the first TP or the second TP is a serving cell, provides a same structure as a legacy SU-MIMO DCI information,
and when both the first TP and the second TP are serving cells, provides support for any available number of spatial
layers for the first codeword and the second codeword. According to the present invention and the scope of protection
of the appended independent claims, the antenna ports, scrambling ID, and number of layers field uses a same format
as a same field in a legacy SU-MIMO configuration, and a number of spatial layers of the combination of the first codeword
and the second codeword are the same as provided in the legacy SU-MIMO configuration. In some cases, the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first codeword and
second codeword in the antenna ports, scrambling ID, and number of layers field are for the second TP and first TP,
respectively, instead of for the first TP and second TP, respectively.
[0081] CSI component 1435 may perform, based on the communication configuration, CSI processes for each of the
first TP and the second TP. In some cases, the CSI processes include a first CSI process that assumes the first TP is
a serving cell and a second CSI process that assumes the second TP is the serving cell. In some cases, the CSI
processes include a first CSI process that assumes the first TP is a serving cell, a second CSI process that assumes
the second TP is the serving cell, and a third CSI process that that assumes both the first TP and the second TP are
the serving cells. In some cases, the third CSI process bundles a separate CSI process for each of the first TP and the
second TP. In some cases, the third CSI process jointly encodes information from separate CSI process for each of the
first TP and the second TP.
[0082] DMRS component 1440 may receive a DMRS in the first portion and the second portion. In some cases, the
DMRS is received according to a pattern that is determined based on a total rank of a PDSCH transmission of the NCJT.
In some cases, a first RI field indicates a DMRS port for the first TP and a second RI field indicates the DMRS port for
the second TP.
[0083] FIG. 15 shows a diagram of a system 1500 including a device 1505 that supports techniques for NCJTs in
wireless communications in accordance with various aspects of the present disclosure. Device 1505 may be an example
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of or include the components of a UE as described above, e.g., with reference to FIGs. 1-7. Device 1505 may additionally
or alternatively be an example of or include the components of a wireless device as described above, e.g., with reference
to FIGs. 12-14. Device 1505 may include components for bi-directional voice and data communications including com-
ponents for transmitting and receiving communications, including UE communications manager 1515, processor 1520,
memory 1525, software 1530, transceiver 1535, antenna 1540, and I/O controller 1545. These components may be in
electronic communication via one or more busses (e.g., bus 1510). Device 1505 may communicate wirelessly with one
or more base stations 105.
[0084] Processor 1520 may include an intelligent hardware device, (e.g., a general-purpose processor, a DSP, a CPU,
a microcontroller, an ASIC, an FPGA, a programmable logic device, a discrete gate or transistor logic component, a
discrete hardware component, or any combination thereof). In some cases, processor 1520 may be configured to operate
a memory array using a memory controller. In other cases, a memory controller may be integrated into processor 1520.
Processor 1520 may be configured to execute computer-readable instructions stored in a memory to perform various
functions (e.g., functions or tasks supporting techniques for non-coherent joint transmissions in wireless communica-
tions).
[0085] Memory 1525 may include RAM and ROM. The memory 1525 may store computer-readable, computer-exe-
cutable software 1530 including instructions that, when executed, cause the processor to perform various functions
described herein. In some cases, the memory 1525 may contain, among other things, a BIOS which may control basic
hardware and/or software operation such as the interaction with peripheral components or devices.
[0086] Software 1530 may include code to implement aspects of the present disclosure, including code to support
techniques for non-coherent joint transmissions in wireless communications. Software 1530 may be stored in a non-
transitory computer-readable medium such as system memory or other memory. In some cases, the software 1530 may
not be directly executable by the processor but may cause a computer (e.g., when compiled and executed) to perform
functions described herein.
[0087] Transceiver 1535 may communicate bi-directionally, via one or more antennas, wired, or wireless links as
described above. For example, the transceiver 1535 may represent a wireless transceiver and may communicate bi-
directionally with another wireless transceiver. The transceiver 1535 may also include a modem to modulate the packets
and provide the modulated packets to the antennas for transmission, and to demodulate packets received from the
antennas.
[0088] In some cases, the wireless device may include a single antenna 1540. However, in some cases the device
may have more than one antenna 1540, which may be capable of concurrently transmitting or receiving multiple wireless
transmissions.
[0089] I/O controller 1545 may manage input and output signals for device 1505. I/O controller 1545 may also manage
peripherals not integrated into device 1505. In some cases, I/O controller 1545 may represent a physical connection or
port to an external peripheral. In some cases, I/O controller 1545 may utilize an operating system such as iOS®, AN-
DROID®, MS-DOS®, MS-WINDOWS®, OS/2®, UNIX®, LINUX®, or another known operating system.
[0090] FIG. 16 shows a flowchart illustrating a method 1600 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 1600 may be implemented by a
base station or its components as described herein. For example, the operations of method 1600 may be performed by
a base station joint communications manager as described with reference to FIGs. 8 through 11. In some examples, a
base station may execute a set of codes to control the functional elements of the device to perform the functions described
below. Additionally or alternatively, the base station may perform aspects of the functions described below using special-
purpose hardware.
[0091] At block 1605 the base station may identify a first portion of a NCJT for transmission from a first TP to a UE,
and a second portion of the NCJT for transmission from the first TP or a second TP to the UE. The operations of block
1605 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain examples,
aspects of the operations of block 1605 may be performed by a NCJT identification component as described with
reference to FIGs. 8 through 11.
[0092] At block 1610 the base station may format the first portion into a first codeword that may be received at the UE
as a first codeword of a SU-MIMO transmission and the second portion into a second codeword that may be received
at the UE as a second codeword of a SU-MIMO transmission. The operations of block 1610 may be performed according
to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the operations of block
1610 may be performed by a codeword formatting component as described with reference to FIGs. 8 through 11.
[0093] At block 1615 the base station may transmit the first portion and/or the second portion to the UE. The operations
of block 1615 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain
examples, aspects of the operations of block 1615 may be performed by a NCJT transmission component as described
with reference to FIGs. 8 through 11.
[0094] FIG. 17 shows a flowchart illustrating a method 1700 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 1700 may be implemented by a
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base station or its components as described herein. For example, the operations of method 1700 may be performed by
a base station joint communications manager as described with reference to FIGs. 8 through 11. In some examples, a
base station may execute a set of codes to control the functional elements of the device to perform the functions described
below. Additionally or alternatively, the base station may perform aspects of the functions described below using special-
purpose hardware.
[0095] At block 1705 the base station may configure the UE to receive a NCJT in a single DCI transmission. The
operations of block 1720 may be performed according to the methods described with reference to FIGs. 1 through 7. In
certain examples, aspects of the operations of block 1720 may be performed by a configuration component as described
with reference to FIGs. 8 through 11.
[0096] At block 1710 the base station may identify a first portion of a NCJT for transmission from a TP to a UE, and
a second portion of the NCJT for transmission from a the first TP or a second TP to the UE. The operations of block
1710 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain examples,
aspects of the operations of block 1710 may be performed by a NCJT identification component as described with
reference to FIGs. 8 through 11.
[0097] At block 1715 the base station may format the first portion into a first codeword that may be received at the UE
as a first codeword of a SU-MIMO transmission and the second portion into a second codeword that may be received
at the UE as a second codeword of a SU-MIMO transmission. The operations of block 1715 may be performed according
to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the operations of block
1715 may be performed by a codeword formatting component as described with reference to FIGs. 8 through 11.
[0098] At block 1720 the base station may transmit the first portion and/or the second portion to the UE. The operations
of block 1720 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain
examples, aspects of the operations of block 1720 may be performed by a NCJT transmission component as described
with reference to FIGs. 8 through 11.
[0099] FIG. 18 shows a flowchart illustrating a method 1800 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 1800 may be implemented by a
base station or its components as described herein. For example, the operations of method 1800 may be performed by
a base station joint communications manager as described with reference to FIGs. 8 through 11. In some examples, a
base station may execute a set of codes to control the functional elements of the device to perform the functions described
below. Additionally or alternatively, the base station may perform aspects of the functions described below using special-
purpose hardware.
[0100] At block 1805 the base station may configure the UE to perform CSI processes for each of the first TP and the
second TP. The operations of block 1805 may be performed according to the methods described with reference to FIGs.
1 through 7. In certain examples, aspects of the operations of block 1805 may be performed by a configuration component
as described with reference to FIGs. 8 through 11.
[0101] At block 1810 the base station may identify a first portion of a NCJT for transmission from a first TP to a UE,
and a second portion of the NCJT for transmission from the first TP or a second TP to the UE. The operations of block
1810 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain examples,
aspects of the operations of block 1810 may be performed by a NCJT identification component as described with
reference to FIGs. 8 through 11.
[0102] At block 1815 the base station may format the first portion into a first codeword that may be received at the UE
as a first codeword of a SU-MIMO transmission and the second portion into a second codeword that may be received
at the UE as a second codeword of a SU-MIMO transmission. The operations of block 1815 may be performed according
to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the operations of block
1815 may be performed by a codeword formatting component as described with reference to FIGs. 8 through 11.
[0103] At block 1820 the base station may transmit the first portion or the second portion to the UE. The operations
of block 1820 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain
examples, aspects of the operations of block 1820 may be performed by a NCJT transmission component as described
with reference to FIGs. 8 through 11.
[0104] FIG. 19 shows a flowchart illustrating a method 1900 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 1900 may be implemented by a
base station or its components as described herein. For example, the operations of method 1900 may be performed by
a base station joint communications manager as described with reference to FIGs. 8 through 11. In some examples, a
base station may execute a set of codes to control the functional elements of the device to perform the functions described
below. Additionally or alternatively, the base station may perform aspects of the functions described below using special-
purpose hardware.
[0105] At block 1905 the base station may identify a first portion of a NCJT for transmission from a first TP to a UE,
and a second portion of the NCJT for transmission from the first TP or a second TP to the UE. The operations of block
1905 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain examples,
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aspects of the operations of block 1905 may be performed by a NCJT identification component as described with
reference to FIGs. 8 through 11.
[0106] At block 1910 the base station may format the first portion into a first codeword that may be received at the UE
as a first codeword of a SU-MIMO transmission and the second portion into a second codeword that may be received
at the UE as a second codeword of a SU-MIMO transmission. The operations of block 1910 may be performed according
to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the operations of block
1910 may be performed by a codeword formatting component as described with reference to FIGs. 8 through 11.
[0107] At block 1915 the base station may transmit the first portion and/or the second portion to the UE. The operations
of block 1915 may be performed according to the methods described with reference to FIGs. 1 through 7. In certain
examples, aspects of the operations of block 1915 may be performed by a NCJT transmission component as described
with reference to FIGs. 8 through 11.
[0108] At block 1920 the base station may determine an EPRE for the first portion and the second portion based on
a single set of power offset values for both the first TP and the second TP. The operations of block 1920 may be performed
according to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the operations
of block 1920 may be performed by a TPC component as described with reference to FIGs. 8 through 11.
[0109] FIG. 20 shows a flowchart illustrating a method 2000 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 2000 may be implemented by a
UE or its components as described herein. For example, the operations of method 2000 may be performed by a UE
communications manager as described with reference to FIGs. 12 through 15. In some examples, a UE may execute
a set of codes to control the functional elements of the device to perform the functions described below. Additionally or
alternatively, the UE may perform aspects of the functions described below using special-purpose hardware.
[0110] At block 2005 the UE may receive a communication configuration for reception of a first portion of a NCJT from
a first TP and a second portion of the NCJT from the first TP or a second TP. The operations of block 2005 may be
performed according to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the
operations of block 2005 may be performed by a NCJT configuration component as described with reference to FIGs.
12 through 15.
[0111] At block 2010 the UE may receive, based at least in part on the communication configuration, the first portion
as a first codeword of a SU-MIMO transmission and the second portion as a second codeword of the SU-MIMO trans-
mission. The operations of block 2010 may be performed according to the methods described with reference to FIGs.
1 through 7. In certain examples, aspects of the operations of block 2010 may be performed by a NCJT reception
component as described with reference to FIGs. 12 through 15.
[0112] FIG. 21 shows a flowchart illustrating a method 2100 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 2100 may be implemented by a
UE or its components as described herein. For example, the operations of method 2100 may be performed by a UE
communications manager as described with reference to FIGs. 12 through 15. In some examples, a UE may execute
a set of codes to control the functional elements of the device to perform the functions described below. Additionally or
alternatively, the UE may perform aspects of the functions described below using special-purpose hardware.
[0113] At block 2105 the UE may receive a communication configuration for reception of a first portion of a NCJT from
a first TP and a second portion of the NCJT from the first TP or a second TP. The operations of block 2105 may be
performed according to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the
operations of block 2105 may be performed by a NCJT configuration component as described with reference to FIGs.
12 through 15.
[0114] At block 2110 the UE may receive, based at least in part on the communication configuration, the first portion
as a first codeword of a SU-MIMO transmission and the second portion as a second codeword of the SU-MIMO trans-
mission. The operations of block 2110 may be performed according to the methods described with reference to FIGs.
1 through 7. In certain examples, aspects of the operations of block 2110 may be performed by a NCJT reception
component as described with reference to FIGs. 12 through 15.
[0115] At block 2115 the UE may receive, based at least in part on the communication configuration, a transmission
from only the first TP, the transmission formatted into two codewords in two spatial layers transmitted from the first TP.
The operations of block 2115 may be performed according to the methods described with reference to FIGs. 1 through
7. In certain examples, aspects of the operations of block 2115 may be performed by a NCJT reception component as
described with reference to FIGs. 12 through 15.
[0116] FIG. 22 shows a flowchart illustrating a method 2200 for techniques for NCJTs in wireless communications in
accordance with various aspects of the present disclosure. The operations of method 2200 may be implemented by a
UE or its components as described herein. For example, the operations of method 2200 may be performed by a UE
communications manager as described with reference to FIGs. 12 through 15. In some examples, a UE may execute
a set of codes to control the functional elements of the device to perform the functions described below. Additionally or
alternatively, the UE may perform aspects of the functions described below using special-purpose hardware.
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[0117] At block 2205 the UE may receive a communication configuration for reception of a first portion of a NCJT from
a first TP and a second portion of the NCJT from the first TP or a second TP. The operations of block 2205 may be
performed according to the methods described with reference to FIGs. 1 through 7. In certain examples, aspects of the
operations of block 2205 may be performed by a NCJT configuration component as described with reference to FIGs.
12 through 15.
[0118] At block 2210 the UE may receive, based at least in part on the communication configuration, the first portion
as a first codeword of a SU-MIMO transmission and the second portion as a second codeword of the SU-MIMO trans-
mission. The operations of block 2210 may be performed according to the methods described with reference to FIGs.
1 through 7. In certain examples, aspects of the operations of block 2210 may be performed by a NCJT reception
component as described with reference to FIGs. 12 through 15.
[0119] At block 2215 the UE may perform, based at least in part on the communication configuration, CSI processes
for each of the first TP and the second TP. The operations of block 2215 may be performed according to the methods
described with reference to FIGs. 1 through 7. In certain examples, aspects of the operations of block 2215 may be
performed by a CSI component as described with reference to FIGs. 12 through 15.
[0120] It should be noted that the methods described above describe possible implementations, and that the operations
and the steps may be rearranged or otherwise modified and that other implementations are possible. Furthermore,
aspects from two or more of the methods 1600, 1700, 1800, 1900, 2000, 2100, 2200, or 2300 described with reference
to FIGs. 16, 17, 18, 19, 20, 21, 22, or 23 may be combined.
[0121] Techniques described herein may be used for various wireless communications systems such as code division
multiple access (CDMA), time division multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier frequency division multiple access (SC-FDMA), and other
systems. The terms "system" and "network" are often used interchangeably. A code division multiple access (CDMA)
system may implement a radio technology such as CDMA2000, Universal Terrestrial Radio Access (UTRA), etc.
CDMA2000 covers IS-2000, IS-95, and IS-856 standards. IS-2000 Releases may be commonly referred to as CDMA2000
1X, 1X, etc. IS-856 (TIA-856) is commonly referred to as CDMA2000 1xEV-DO, High Rate Packet Data (HRPD), etc.
UTRA includes Wideband CDMA (WCDMA) and other variants of CDMA. A time division multiple access (TDMA) system
may implement a radio technology such as Global System for Mobile Communications (GSM).
[0122] An orthogonal frequency division multiple access (OFDMA) system may implement a radio technology such
as Ultra Mobile Broadband (UMB), Evolved UTRA (E-UTRA), Institute of Electrical and Electronics Engineers (IEEE)
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM, etc. UTRA and E-UTRA are part of Universal Mobile
Telecommunications system (UMTS). 3GPP Long Term Evolution (LTE) and LTE-Advanced (LTE-A) are new releases
of Universal Mobile Telecommunications System (UMTS) that use E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A, and
Global System for Mobile communications (GSM) are described in documents from the organization named "3rd Gen-
eration Partnership Project" (3GPP). CDMA2000 and UMB are described in documents from an organization named
"3rd Generation Partnership Project 2" (3GPP2). The techniques described herein may be used for the systems and
radio technologies mentioned above as well as other systems and radio technologies. While aspects an LTE system
may be described for purposes of example, and LTE terminology may be used in much of the description, the techniques
described herein are applicable beyond LTE applications.
[0123] In LTE/LTE-A networks, including such networks described herein, the term evolved node B (eNB) may be
generally used to describe the base stations. The wireless communications system or systems described herein may
include a heterogeneous LTE/LTE-A network in which different types of evolved node B (eNBs) provide coverage for
various geographical regions. For example, each eNB or base station may provide communication coverage for a macro
cell, a small cell, or other types of cell. The term "cell" may be used to describe a base station, a carrier or component
carrier associated with a base station, or a coverage area (e.g., sector, etc.) of a carrier or base station, depending on
context.
[0124] Base stations may include or may be referred to by those skilled in the art as a base transceiver station, a radio
base station, an access point, a radio transceiver, a NodeB, eNodeB (eNB), Home NodeB, a Home eNodeB, or some
other suitable terminology. The geographic coverage area for a base station may be divided into sectors making up only
a portion of the coverage area. The wireless communications system or systems described herein may include base
stations of different types (e.g., macro or small cell base stations). The UEs described herein may be able to communicate
with various types of base stations and network equipment including macro eNBs, small cell eNBs, relay base stations,
and the like. There may be overlapping geographic coverage areas for different technologies.
[0125] A macro cell generally covers a relatively large geographic area (e.g., several kilometers in radius) and may
allow unrestricted access by UEs with service subscriptions with the network provider. A small cell is a lower-powered
base station, as compared with a macro cell, that may operate in the same or different (e.g., licensed, unlicensed, etc.)
frequency bands as macro cells. Small cells may include pico cells, femto cells, and micro cells according to various
examples. A pico cell, for example, may cover a small geographic area and may allow unrestricted access by UEs with
service subscriptions with the network provider. A femto cell may also cover a small geographic area (e.g., a home) and
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may provide restricted access by UEs having an association with the femto cell (e.g., UEs in a closed subscriber group
(CSG), UEs for users in the home, and the like). An eNB for a macro cell may be referred to as a macro eNB. An eNB
for a small cell may be referred to as a small cell eNB, a pico eNB, a femto eNB, or a home eNB. An eNB may support
one or multiple (e.g., two, three, four, and the like) cells (e.g., component carriers). A UE may be able to communicate
with various types of base stations and network equipment including macro eNBs, small cell eNBs, relay base stations,
and the like.
[0126] The wireless communications system or systems described herein may support synchronous or asynchronous
operation. For synchronous operation, the base stations may have similar frame timing, and transmissions from different
base stations may be approximately aligned in time. For asynchronous operation, the base stations may have different
frame timing, and transmissions from different base stations may not be aligned in time. The techniques described herein
may be used for either synchronous or asynchronous operations.
[0127] The downlink transmissions described herein may also be called forward link transmissions while the uplink
transmissions may also be called reverse link transmissions. Each communication link described herein-including, for
example, wireless communications system 100 and 200 of FIGs. 1 and 2 -may include one or more carriers, where each
carrier may be a signal made up of multiple sub-carriers (e.g., waveform signals of different frequencies).
[0128] Information and signals described herein may be represented using any of a variety of different technologies
and techniques. For example, data, instructions, commands, information, signals, bits, symbols, and chips that may be
referenced throughout the above description may be represented by voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or particles, or any combination thereof.
[0129] The various illustrative blocks and modules described in connection with the disclosure herein may be imple-
mented or performed with a general-purpose processor, a DSP, an ASIC, an FPGA or other programmable logic device,
discrete gate or transistor logic, discrete hardware components, or any combination thereof designed to perform the
functions described herein. A general-purpose processor may be a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, microcontroller, or state machine. A processor may also be implemented
as a combination of computing devices (e.g., a combination of a DSP and a microprocessor, multiple microprocessors,
one or more microprocessors in conjunction with a DSP core, or any other such configuration).
[0130] The functions described herein may be implemented in hardware, software executed by a processor, firmware,
or any combination thereof. If implemented in software executed by a processor, the functions may be stored on or
transmitted over as one or more instructions or code on a computer-readable medium. Other examples and implemen-
tations are within the scope of the disclosure and appended claims. For example, due to the nature of software, functions
described above can be implemented using software executed by a processor, hardware, firmware, hardwiring, or
combinations of any of these. Features implementing functions may also be physically located at various positions,
including being distributed such that portions of functions are implemented at different physical locations. Also, as used
herein, including in the claims, "or" as used in a list of items (for example, a list of items prefaced by a phrase such as
"at least one of" or "one or more of") indicates an inclusive list such that, for example, i.e.a phrase referring to "at least
one of" a list of items refers to any combination of those items, including single members. As an example, "at least one
of: A, B, or C" is intended to cover A, B, C, A-B, A-C, B-C, and A-B-C, as well as any combination with multiples of the
same element (e.g., A-A, A-A-A, A-A-B, A-A-C, A-B-B, A-C-C, B-B, B-B-B, B-B-C, C-C, and C-C-C or any other ordering
of A, B, and C).Also, as used herein, the phrase "based on" shall not be construed as a reference to a closed set of
conditions. For example, an exemplary step that is described as "based on condition A" may be based on both a condition
A and a condition B without departing from the scope of the present disclosure. In other words, as used herein, the
phrase "based on" shall be construed in the same manner as the phrase "based at least in part on."
[0131] Computer-readable media includes both non-transitory computer storage media and communication media
including any medium that facilitates transfer of a computer program from one place to another. A non-transitory storage
medium may be any available medium that can be accessed by a general purpose or special purpose computer. By
way of example, and not limitation, non-transitory computer-readable media may comprise RAM, ROM, electrically
erasable programmable read only memory (EEPROM), compact disk (CD) ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, or any other non-transitory medium that can be used to carry or store
desired program code means in the form of instructions or data structures and that can be accessed by a general-
purpose or special-purpose computer, or a general-purpose or special-purpose processor. Also, any connection is
properly termed a computer-readable medium. For example, if the software is transmitted from a website, server, or
other remote source using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair, digital sub-
scriber line (DSL), or wireless technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, include CD, laser disc, optical disc, digital versatile disc (DVD), floppy disk and
Blu-ray disc where disks usually reproduce data magnetically, while discs reproduce data optically with lasers. Combi-
nations of the above are also included within the scope of computer-readable media.
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Claims

1. A method for wireless communication, comprising:

receiving (2005; 2105; 2205) a communication configuration for reception of a first portion of a non-coherent
joint transmission, NCJT, from a first transmission point, TP, or a second TP, and a second portion of the NCJT
from the first TP or the second TP, wherein the communication configuration is received in a single downlink
control information, DCI, transmission; and
receiving (2010; 2110; 2210), based at least in part on the communication configuration, the first portion as a
first codeword of a single-user multiple-input multiple-output, SU-MIMO, transmission and the second portion
as a second codeword of the SU-MIMO transmission,
wherein the DCI transmission comprises a field to indicate antenna ports, a scrambling ID, and a number of
layers for each of the first codeword and the second codeword, wherein the said field:

provides a same structure as a legacy SU-MIMO DCI transmission when only the first TP or the second
TP is a serving cell; and
provides support for any available number of spatial layers for the first codeword and the second codeword
when both the first TP and the second TP are serving cells, and

wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in a
legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
second codeword are the same as provided in the legacy SU-MIMO configuration, and wherein the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first
codeword and second codeword in the antenna ports, scrambling ID, and number of layers field are for the
second TP and first TP, respectively, instead of for the first TP and second TP, respectively.

2. The method of claim 1, comprising one of the following:

i) wherein resource blocks for each of the first portion and the second portion are aligned resource blocks;
ii) wherein the receiving the first portion and the second portion comprises:
receiving, based at least in part on the communication configuration, the SU-MIMO transmission from only the
first TP, the SU-MIMO transmission formatted into two codewords in two spatial layers transmitted from the first
TP;
iii) wherein the DCI transmission comprises one or more parameters to configure the receiving the NCJT from
both the first TP and the second TP, or to configure the receiving of two codewords from the first TP;
iv) wherein the DCI transmission comprises one or more parameters to configure the receiving the NCJT from
both the first TP and the second TP, or to configure the receiving of two codewords from the first TP and wherein
the one or more parameters comprise an index to a table defining quasi co-location, QCL, information for each
of the first TP and the second TP;
v) wherein the DCI transmission comprises one or more parameters to configure the receiving the NCJT from
both the first TP and the second TP, or to configure the receiving of two codewords from the first TP and wherein
the one or more parameters comprise an index to a table defining quasi co-location, QCL, information for each
of the first TP and the second TP and
the index comprises a plurality of bits of information to indicate a combination of QCL information in the table;
vi) wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in
a legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
second codeword are the same as provided in the legacy SU-MIMO configuration;
vii) further comprising:
performing, based at least in part on the communication configuration, channel state information, CSI, processes
for each of the first TP and the second TP;
viii) wherein the receiving the first portion and the second portion further comprises:
receiving a demodulation reference signal, DMRS, in the first portion and the second portion.

3. The method of claim 2 option v),

i) wherein different combinations in the table indicate whether the UE is to receive the NCJT from both the first
TP and the second TP, or the UE is to receive the NCJT from only one of the first TP or the second TP;
ii) wherein the plurality of bits of information jointly encode the QCL for both the first TP and the second TP; or
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iii) wherein the plurality of bits of information comprise two fields that separately specify the QCL for the first TP
and the second TP.

4. The method of claim 2, option vii),

i) wherein the CSI processes comprise a first CSI process that assumes the first TP is a serving cell and a
second CSI process that assumes the second TP is the serving cell; or
ii) wherein the CSI processes comprise a first CSI process that assumes the first TP is a serving cell, a second
CSI process that assumes the second TP is the serving cell, and a third CSI process that that assumes both
the first TP and the second TP are serving cells,
iii) wherein the first CSI process and second CSI process each contain a rank indicator, RI, precoding matrix
indicator, PMI, and a channel quality indicator, CQI, for the first TP and the second TP, respectively.

5. The method of claim 4, option ii),

i) wherein the third CSI process bundles a separate CSI process for each of the first TP and the second TP; or
ii) wherein the third CSI process jointly encodes information from separate CSI processes for each of the first
TP and the second TP.

6. The method of claim 4, option iii), wherein

i) the RI in the CSI processes is restricted to cover a maximum total rank;
ii) a third CSI process contains two sets of RI, PMI, and CQI when both the first TP and the second TP are
serving cells, and provides support for any available number of spatial layers for the first codeword and the
second codeword;
iii) a third CSI process contains two sets of RI, PMI, and CQI when both the first TP and the second TP are
serving cells, and provides support for a number of spatial layers of a combination of the first codeword and the
second codeword that is the same as provided in a legacy SU-MIMO configuration; or
iv) a third CSI process contains two sets of RI, PMI, and CQI when both the first TP and the second TP are
serving cells, and wherein the DCI transmission comprises a swapping bit that indicates RI, PMI, and CQI for
the first codeword and second codeword are for the second TP and first TP, respectively, instead of for the first
TP and second TP, respectively.

7. The method of claim 2, option viii), wherein the DMRS is received according to a pattern that is determined based
on a total rank of a physical downlink shared channel, PDSCH, transmission of the NCJT; or
wherein a first rank indicator, RI, field indicates a DMRS port for the first TP and a second RI field indicates a DMRS
port for the second TP.

8. A method for wireless communication, comprising:

identifying (1905) a first portion of a non-coherent joint transmission, NCJT, for transmission from a first trans-
mission point, TP, or a second TP, to a user equipment, UE, and a second portion of the NCJT for transmission
from the first TP or the second TP to the UE;
configuring the UE to receive the NCJT in a single downlink control information, DCI, transmission;
formatting (1910) at least one of the first portion into a first codeword to be received at the UE as a first codeword
of a single-user multiple-input multiple-output, SU-MIMO, transmission or the second portion into a second
codeword to be received at the UE as a second codeword of the SU-MIMO transmission; and
transmitting (1920) the at least one of the first portion or the second portion to the UE,
wherein the DCI transmission comprises a field to indicate antenna ports, a scrambling ID, and a number of
layers for each of the first codeword and the second codeword, wherein said field:

provides a same structure as a legacy SU-MIMO DCI transmission when only the first TP or the second
TP is a serving cell; and
provides support for any available number of spatial layers for the first codeword and the second codeword
when both the first TP and the second TP are serving cells, and

wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in a
legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
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second codeword are the same as provided in the legacy SU-MIMO configuration, and wherein the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first
codeword and second codeword in the antenna ports, scrambling ID, and number of layers field are for the
second TP and first TP, respectively, instead of for the first TP and second TP, respectively.

9. The method of claim 8, further comprising:

i) wherein the formatting further comprises:
allocating resource blocks for each of the first portion and the second portion to provide aligned resource blocks
at the UE;
ii) wherein the transmitting further comprises:
transmitting the first portion formatted into the first codeword in a first spatial layer and the second portion
formatted into the second codeword in a second spatial layer;
iii) wherein the DCI transmission comprises one or more parameters to configure the UE to receive the NCJT
from both the first TP and the second TP, or to configure the UE to receive two codewords in two spatial layers
from either the first TP or the second TP;
iv) configuring the UE to perform channel state information, CSI, processes for each of the first TP and the
second TP;
v) wherein the formatting further comprises:
rate matching physical downlink shared channel, PDSCH, information around one or more reference signal
transmissions from one or more of the first TP or the second TP
vi) further comprising:
determining an energy per resource element, EPRE, for the first portion and the second portion based on a
single set of power offset values for both the first TP and the second TP;
vii) further comprising:
determining an energy per resource element, EPRE, for the first portion and the second portion based on a
single set of power offset values for both the first TP and the second TP, and wherein the single set of power
offset values correspond to a set of power offset values associated with the first TP or a fixed set of power offset
values;
viii) determining a first energy per resource element, EPRE, for the first portion based on a first set of power
offset values for the first TP; and
determining a second EPRE for the second portion based on a second set of power offset values for the second
TP.

10. The method of claim 9, option ii), wherein the one or more parameters comprise an index to a table defining quasi
co-location, QCL, information for each of the first TP and the second TP.

11. The method of claim 9, option v), wherein the PDSCH information is rate matched around reference signal trans-
missions of both the first TP and the second TP; or
wherein the PDSCH information transmitted from the first TP is rate matched around reference signal transmissions
of only the first TP.

12. An apparatus for wireless communication, comprising:

a processor;
memory in electronic communication with the processor; and instructions stored in the memory and operable,
when executed by the processor, to cause the apparatus to:

receive a communication configuration for reception of a first portion of a non-coherent joint transmission,
NCJT, from a first transmission point, TP, or a second TP, and a second portion of the NCJT from the first
TP or the second TP,
wherein the communication configuration is received in a single downlink control information, DCI, trans-
mission; and
receive, based at least in part on the communication configuration, the first portion as a first codeword of
a single-user multiple-input multiple-output (SU-MIMO) transmission and the second portion as a second
codeword of the SU-MIMO transmission,

wherein the DCI transmission comprises a field to indicate antenna ports, a scrambling ID, and a number of
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layers for each of the first codeword and the second codeword, wherein said field:

provides a same structure as a legacy SU-MIMO DCI transmission when only the first TP or the second
TP is a serving cell; and
provides support for any available number of spatial layers for the first codeword and the second codeword
when both the first TP and the second TP are serving cells, and

wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in a
legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
second codeword are the same as provided in the legacy SU-MIMO configuration, and wherein the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first
codeword and second codeword in the antenna ports, scrambling ID, and number of layers field are for the
second TP and first TP, respectively, instead of for the first TP and second TP, respectively.

13. An apparatus for wireless communication, comprising:

a processor;
memory in electronic communication with the processor; and
instructions stored in the memory and operable, when executed by the processor, to cause the apparatus to:

identify a first portion of a non-coherent joint transmission, NCJT, for transmission from a first transmission
point, TP, or a second TP, to a user equipment, UE, and a second portion of the NCJT for transmission
from the first TP or the second TP to the UE;
configure the UE to receive the NCJT in a single downlink control information, DCI, transmission;
format at least one of the first portion into a first codeword to be received at the UE as a first codeword of
a single-user multiple-input multiple-output, SU-MIMO, transmission and the second portion into a second
codeword to be received at the UE as a second codeword of a SU-MIMO transmission; and
transmit the at least one of the first portion or the second portion to the UE,

wherein the DCI transmission comprises a field to indicate antenna ports, a scrambling ID, and a number of
layers for each of the first codeword and the second codeword, wherein said field:

provides a same structure as a legacy SU-MIMO DCI transmission when only the first TP or the second
TP is a serving cell; and
provides support for any available number of spatial layers for the first codeword and the second codeword
when both the first TP and the second TP are serving cells, and

wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in a
legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
second codeword are the same as provided in the legacy SU-MIMO configuration, and wherein the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first
codeword and second codeword in the antenna ports, scrambling ID, and number of layers field are for the
second TP and first TP, respectively, instead of for the first TP and second TP, respectively.

14. A non-transitory computer readable medium storing code for wireless communication at a user equipment, UE, the
code comprising instructions executable by a processor to:

receive a communication configuration for reception of a first portion of a non-coherent joint transmission, NCJT,
from a first transmission point, TP, or a second TP, and a second portion of the NCJT from the first TP or the
second TP, wherein the communication configuration is received in a single downlink control information, DCI,
transmission; and
receive, based at least in part on the communication configuration, the first portion as a first codeword of a
single-user multiple-input multiple-output, SU-MIMO, transmission and the second portion as a second codeword
of the SU-MIMO transmission,
wherein the DCI transmission comprises a field to indicate antenna ports, a scrambling ID, and a number of
layers for each of the first codeword and the second codeword, wherein said field:

provides a same structure as a legacy SU-MIMO DCI transmission when only the first TP or the second



EP 3 497 835 B9

22

5

10

15

20

25

30

35

40

45

50

55

TP is a serving cell; and
provides support for any available number of spatial layers for the first codeword and the second codeword
when both the first TP and the second TP are serving cells, and

wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in a
legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
second codeword are the same as provided in the legacy SU-MIMO configuration, and wherein the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first
codeword and second codeword in the antenna ports, scrambling ID, and number of layers field are for the
second TP and first TP, respectively, instead of for the first TP and second TP, respectively.

15. A non-transitory computer readable medium storing code for wireless communication at a first transmission point,
TP, the code comprising instructions executable by a processor to:

identify a first portion of a non-coherent joint transmission, NCJT, for transmission from the first TP, or a second
TP, to a user equipment, UE, and a second portion of the NCJT for transmission from the first TP or the second
TP to the UE;
configure the UE to receive the NCJT in a single downlink control information, DCI, transmission;
format at least one of the first portion into a first codeword to be received at the UE as a first codeword of a
single-user multiple-input multiple-output, SU-MIMO, transmission and the second portion into a second code-
word to be received at the UE as a second codeword of a SU-MIMO transmission; and
transmit the at least one of the first portion or the second portion to the UE,
wherein the DCI transmission comprises a field to indicate antenna ports, a scrambling ID, and a number of
layers for each of the first codeword and the second codeword, wherein said field:

provides a same structure as a legacy SU-MIMO DCI transmission when only the first TP or the second
TP is a serving cell; and
provides support for any available number of spatial layers for the first codeword and the second codeword
when both the first TP and the second TP are serving cells, and

wherein the antenna ports, scrambling ID, and number of layers field uses a same format as a same field in a
legacy SU-MIMO configuration, and a number of spatial layers of a combination of the first codeword and the
second codeword are the same as provided in the legacy SU-MIMO configuration, and wherein the antenna
ports, scrambling ID, and number of layers field further includes a swapping bit that indicates that the first
codeword and second codeword in the antenna ports, scrambling ID, and number of layers field are for the
second TP and first TP, respectively, instead of for the first TP and second TP, respectively.

Patentansprüche

1. Ein Verfahren zur drahtlosen Kommunikation, wobei das Verfahren Folgendes aufweist:

Empfangen (2005; 2105; 2205) einer Kommunikationskonfiguration für den Empfang eines ersten Teils einer
nicht-kohärenten gemeinsamen Übertragung, NCJT, (NCJT = Non-Coherent Joint Transmission) von einem
ersten Übertragungspunkt, TP, (TP = Transmission Point) oder einem zweiten TP, und eines zweiten Teils der
NCJT von dem ersten TP oder dem zweiten TP, wobei
die Kommunikationskonfiguration in einer einzigen DCI-Übertragung, bzw. Abwärtsstrecken-Steuerungsinfor-
mations-Übertragung (DCI = Downlink Control Information) empfangen wird; und
Empfangen (2010; 2110; 2210), zumindest teilweise basierend auf der Kommunikationskonfiguration, des ersten
Teils als ein erstes Codewort einer Einbenutzer-Mehrfacheingangs-Mehrfachausgangs-Übertragung, SU-MI-
MO, (SU-MIMO = Single-User Multiple-Input Multiple-Output) und des zweiten Teils als ein zweites Codewort
der SU-MIMO-Übertragung,
wobei die DCI-Übertragung ein Feld zum Anzeigen von Antennenanschlüssen, eine Scrambling-ID und eine
Anzahl von Schichten für jedes des ersten Codeworts und des zweiten Codeworts aufweist, wobei das Feld:

eine gleiche Struktur wie eine herkömmliche SU-MIMO-DCI-Übertragung vorsieht, wenn nur der erste TP
oder der zweite TP eine versorgende bzw. bedienende Zelle ist; und
jede verfügbare Anzahl von räumlichen Schichten für das erste Codewort und das zweite Codewort unter-
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stützt, wenn sowohl die erste TP als auch die zweite TP bedienende Zellen sind, und
wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten ein gleiches
Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und eine Anzahl von
räumlichen Schichten einer Kombination des ersten Codeworts und des zweiten Codeworts die gleiche ist
wie in der älteren SU-MIMO-Konfiguration vorgesehen, und wobei die Antennenanschlüsse, die Scrambling-
ID und die Anzahl der Schichten das gleiche Format wie ein gleiches Feld in einer älteren SU-MIMO-
Konfiguration verwenden, das Feld für die Antennenanschlüsse, Scrambling-ID und Anzahl der Schichten
ferner ein Vertauschungsbit enthält, das anzeigt, dass das erste Codewort und das zweite Codewort in den
Antennenanschlüssen, der Scrambling-ID und der Anzahl der Schichten für den zweiten TP bzw. den ersten
TP und nicht für den ersten TP bzw. den zweiten TP bestimmt sind.

2. Verfahren nach Anspruch 1, mit einem der folgenden Schritte:

i) wobei die Ressourcenblöcke für den ersten Teil und den zweiten Teil jeweils ausgerichtete Ressourcenblöcke
sind;
ii) wobei das Empfangen des ersten Teils und des zweiten Teils Folgendes aufweist:
Empfangen, zumindest teilweise basierend auf der Kommunikationskonfiguration, der SU-MIMO-Übertragung
von nur dem ersten TP, wobei die SU-MIMO-Übertragung in zwei Codewörter in zwei räumlichen Schichten
aufbereitet wird, die vom ersten TP übertragen werden;
iii) wobei die DCI-Übertragung einen oder mehrere Parameter aufweist, um den Empfang der NCJT sowohl
vom ersten TP als auch vom zweiten TP zu konfigurieren, oder um den Empfang von zwei Codewörtern vom
ersten TP zu konfigurieren;
iv) wobei die DCI-Übertragung einen oder mehrere Parameter aufweist, um den Empfang der NCJT sowohl
von der ersten TP als auch von der zweiten TP zu konfigurieren oder um den Empfang von zwei Codewörtern
von der ersten TP zu konfigurieren, und wobei der eine oder die mehreren Parameter einen Index zu einer
Tabelle aufweisen, die Quasi-Kolokationsinformationen, QCL, (QCL = Quasi Co-Location) für jede der ersten
TP und der zweiten TP definiert;
v) wobei die DCI-Übertragung einen oder mehrere Parameter aufweist, um den Empfang der NCJT sowohl
vom ersten TP als auch vom zweiten TP zu konfigurieren, oder um den Empfang von zwei Codewörtern vom
ersten TP zu konfigurieren, und wobei der eine oder die mehreren Parameter einen Index zu einer Tabelle
aufweisen, die Quasi-Kolokationsinformationen, QCL, für jeden des ersten TP und des zweiten TP definiert, und
der Index eine Vielzahl von Informationsbits aufweist, um eine Kombination von QCL-Informationen in der
Tabelle anzuzeigen;
vi) wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten dasselbe
Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und die Anzahl der räumlichen
Schichten einer Kombination aus dem ersten Codewort und dem zweiten Codewort dieselben sind, die in der
älteren SU-MIMO-Konfiguration bereitgestellt werden;
vii) ferner aufweisend:
Durchführen, zumindest teilweise basierend auf der Kommunikationskonfiguration, von Kanalzustandsinforma-
tions-, CSI-, Prozessen (CSI = Channel State Information) für jeden des ersten TP und des zweiten TP;
viii) wobei das Empfangen des ersten Teils und des zweiten Teils weiterhin aufweist:
Empfangen eines Demodulationsreferenzsignals, DMRS, in dem ersten Teil und dem zweiten Teil.

3. Verfahren nach Anspruch 2 Option v),

i) wobei verschiedene Kombinationen in der Tabelle angeben, ob das UE die NCJT sowohl vom ersten TP als
auch vom zweiten TP empfangen soll, oder ob das UE die NCJT nur von einem des ersten TP oder des zweiten
TP empfangen soll;
ii) wobei die Vielzahl von Informationsbits gemeinsam das QCL sowohl für das erste TP als auch für das zweite
TP kodieren; oder
iii) wobei die mehreren Informationsbits zwei Felder aufweisen, die die QCL für den ersten TP und den zweiten
TP getrennt spezifizieren.

4. Verfahren nach Anspruch 2, Option vii),

i) wobei die CSI-Prozesse einen ersten CSI-Prozess aufweisen, der annimmt, dass der erste TP eine bedienende
Zelle ist, und einen zweiten CSI-Prozess, der annimmt, dass der zweite TP die bedienende Zelle ist; oder
ii) wobei die CSI-Prozesse einen ersten CSI-Prozess aufweisen, der annimmt, dass die erste TP eine bedienende
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Zelle ist, einen zweiten CSI-Prozess, der annimmt, dass die zweite TP die bedienende Zelle ist, und einen
dritten CSI-Prozess, der annimmt, dass sowohl die erste TP als auch die zweite TP bedienende Zellen sind,
iii) wobei der erste CSI-Prozess und der zweite CSI-Prozess jeweils einen Rangindikator, RI, einen Vorcodie-
rungsmatrixindikator, PMI, (PMI = Precoding Matrix Indicator) und einen Kanalqualitätsindikator, CQI, für die
erste TP bzw. die zweite TP enthalten.

5. Verfahren nach Anspruch 4, Option ii),

i) wobei der dritte CSI-Prozess einen separaten CSI-Prozess für jeden der ersten TP und der zweiten TP bündelt;
oder
ii) wobei der dritte CSI-Prozess Informationen aus getrennten CSI-Prozessen für jeden der ersten TP und der
zweiten TP gemeinsam kodiert.

6. Verfahren nach Anspruch 4, Option iii), wobei

i) der RI in den CSI-Prozessen auf einen maximalen Gesamtrang beschränkt ist;
ii) ein dritter CSI-Prozess zwei Sätze von RI, PMI und CQI enthält, wenn sowohl der erste TP als auch der
zweite TP Zellen bedienen, und Unterstützung für eine beliebige verfügbare Anzahl von räumlichen Schichten
für das erste Codewort und das zweite Codewort bietet;
iii) ein dritter CSI-Prozess enthält zwei Sätze von RI, PMI und CQI, wenn sowohl der erste TP als auch der
zweite TP bedienende Zellen sind, und bietet Unterstützung für eine Anzahl von räumlichen Schichten einer
Kombination des ersten Codeworts und des zweiten Codeworts, die die gleiche ist wie in einer älteren SU-
MIMO-Konfiguration; oder
iv) ein dritter CSI-Prozess zwei Sätze von RI, PMI und CQI enthält, wenn sowohl der erste TP als auch der
zweite TP bedienende Zellen sind, und wobei die DCI-Übertragung ein Vertauschungsbit aufweist, das anzeigt,
dass RI, PMI und CQI für das erste Codewort und das zweite Codewort für den zweiten TP bzw. den ersten
TP statt für den ersten TP bzw. den zweiten TP sind.

7. Verfahren nach Anspruch 2, Option viii), wobei der DMRS gemäß einem Muster empfangen wird, das auf der
Grundlage eines Gesamtrangs einer physikalischen Downlink-Shared-Channel-, PDSCH, Übertragung der NCJT
bestimmt wird; oder
wobei ein erstes Rangindikatorfeld, RI, einen DMRS-Port für den ersten TP anzeigt und ein zweites RI-Feld einen
DMRS-Port für den zweiten TP anzeigt.

8. Verfahren zur drahtlosen Kommunikation, wobei das Verfahren Folgendes aufweist:

Identifizieren (1905) eines ersten Teils einer nicht-kohärenten gemeinsamen Übertragung, NCJT, zur Übertra-
gung von einem ersten Übertragungspunkt, TP, oder einem zweiten TP, zu einem Benutzergerät, UE, und eines
zweiten Teils der NCJT zur Übertragung von dem ersten TP oder dem zweiten TP zu dem UE;
Konfigurieren des UE zum Empfangen der NCJT in einer einzigen DCI-Übertragung;
Formatieren (1910) des ersten Teils in ein erstes Codewort, das an dem UE als ein erstes Codewort einer
Einzelbenutzer-Mehrfacheingangs-Mehrfachausgangs-, SU-MIMO-Übertragung zu empfangen ist, oder des
zweiten Teils in ein zweites Codewort, das an dem UE als ein zweites Codewort der SU-MIMO-Übertragung
zu empfangen ist; und
Übertragen (1920) des ersten und/oder des zweiten Teils an das UE,
wobei die DCI-Übertragung ein Feld zum Anzeigen von Antennenanschlüssen, eine Scrambling-ID und eine
Anzahl von Schichten für jedes des ersten Codeworts und des zweiten Codeworts aufweist, wobei das Feld:

die gleiche Struktur wie eine herkömmliche SU-MIMO-DCI-Übertragung aufweist, wenn nur der erste TP
oder der zweite TP eine bedienende Zelle ist; und
jede verfügbare Anzahl von räumlichen Schichten für das erste Codewort und das zweite Codewort unter-
stützt, wenn sowohl der erste TP als auch der zweite TP bedienende Zellen sind, und
wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten ein gleiches
Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und eine Anzahl von
räumlichen Schichten einer Kombination des ersten Codeworts und des zweiten Codeworts die gleiche ist
wie in der älteren SU-MIMO-Konfiguration vorgesehen, und wobei die Antennenanschlüsse, die Scrambling-
ID und die Anzahl der Schichten das gleiche Format wie ein gleiches Feld in einer älteren SU-MIMO-
Konfiguration verwenden, das Feld Antennenanschlüsse, Scrambling-ID und Anzahl der Schichten ferner
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ein Vertauschungsbit enthält, das anzeigt, dass das erste Codewort und das zweite Codewort in den An-
tennenanschlüssen, der Scrambling-ID und der Anzahl der Schichten für den zweiten TP bzw. den ersten
TP und nicht für den ersten TP bzw. den zweiten TP bestimmt sind.

9. Verfahren nach Anspruch 8, ferner aufweisend:

i) wobei die Formatierung weiterhin aufweist:
Zuweisen von Ressourcenblöcken für den ersten Teil und den zweiten Teil, um an der UE ausgerichtete Res-
sourcenblöcke bereitzustellen;
ii) wobei das Übertragen weiterhin aufweist:
Übertragen des ersten Teils, der in das erste Codewort formatiert ist, in einer ersten räumlichen Schicht und
des zweiten Teils, der in das zweite Codewort formatiert ist, in einer zweiten räumlichen Schicht;
iii) wobei die DCI-Übertragung einen oder mehrere Parameter aufweist, um das UE so zu konfigurieren, dass
es die NCJT sowohl von der ersten TP als auch von der zweiten TP empfängt, oder um das UE so zu konfigu-
rieren, dass es zwei Codewörter in zwei räumlichen Schichten entweder von der ersten TP oder von der zweiten
TP empfängt;
iv) Konfigurieren des UE zum Durchführen von Kanalzustandsinformations-, CSI-, Prozessen für jedes der
ersten TP und der zweiten TP;
v) wobei die Formatierung weiterhin aufweist:
Ratenanpassung von Physical Downlink Shared Channel, PDSCH, Informationen um eine oder mehrere Re-
ferenzsignalübertragungen von einem oder mehreren des ersten TP oder des zweiten TP
vi) ferner aufweisend:
Bestimmen einer Energie pro Ressourcenelement, EPRE, für den ersten Teil und den zweiten Teil auf der
Grundlage eines einzigen Satzes von Leistungsoffsetwerten sowohl für den ersten TP als auch den zweiten TP;
vii) weiterhin aufweisend:
Bestimmen einer Energie pro Ressourcenelement, EPRE, für den ersten Teil und den zweiten Teil auf der
Grundlage eines einzelnen Satzes von Leistungsoffsetwerten sowohl für den ersten TP als auch für den zweiten
TP, und wobei der einzelne Satz von Leistungsoffsetwerten einem Satz von Leistungsoffsetwerten entspricht,
die mit dem ersten TP oder einem festen Satz von Leistungsoffsetwerten verbunden sind;
viii) Bestimmen einer ersten Energie pro Ressourcenelement, EPRE, für den ersten Teil auf der Grundlage
eines ersten Satzes von Leistungsoffsetwerten für den ersten TP; und
Bestimmen einer zweiten EPRE für den zweiten Teil auf der Grundlage eines zweiten Satzes von Leistungs-
offsetwerten für den zweiten TP.

10. Verfahren nach Anspruch 9, Option ii), wobei der eine oder die mehreren Parameter einen Index zu einer Tabelle
aufweisen, die Quasi-Kolokationsinformationen, QCL, für jeden der ersten TP und der zweiten TP definiert.

11. Verfahren nach Anspruch 9, Option v), wobei die PDSCH-Information um Referenzsignalübertragungen sowohl des
ersten TPs als auch des zweiten TPs herum ratenangepasst ist; oder wobei die vom ersten TP übertragene PDSCH-
Information um Referenzsignalübertragungen nur des ersten TPs herum ratenangepasst ist.

12. Eine Vorrichtung für drahtlose Kommunikation, die Folgendes aufweist:

einen Prozessor;
Speicher in elektronischer Kommunikation mit dem Prozessor; und Anweisungen, die in dem Speicher gespei-
chert sind und, wenn sie von dem Prozessor ausgeführt werden, die Vorrichtung dazu veranlassen,:

Empfangen einer Kommunikationskonfiguration für den Empfang eines ersten Teils einer nicht-kohärenten
gemeinsamen Übertragung, NCJT, von einem ersten Übertragungspunkt, TP, oder einem zweiten TP, und
eines zweiten Teils der NCJT von dem ersten TP oder dem zweiten TP,
wobei die Kommunikationskonfiguration in einer einzigen DCI-Übertragung, bzw. Abwärtsstrecken-Steue-
rungsinformations-Übertragung (DCI = Downlink Control Information) empfangen wird; und
Empfangen, zumindest teilweise basierend auf der Kommunikationskonfiguration, des ersten Teils als ein
erstes Codewort einer Einzelbenutzer-Mehrfacheingabe-Mehrfachausgabe-, SU-MIMO-Übertragung und
des zweiten Teils als ein zweites Codewort der SU-MIMO-Übertragung,
wobei die DCI-Übertragung ein Feld zum Anzeigen von Antennenanschlüssen, eine Scrambling-ID und
eine Anzahl von Schichten für jedes des ersten Codeworts und des zweiten Codeworts aufweist, wobei
das Feld:
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die gleiche Struktur wie eine herkömmliche SU-MIMO-DCI-Übertragung aufweist, wenn nur der erste
TP oder der zweite TP eine bedienende Zelle ist; und
jede verfügbare Anzahl von räumlichen Schichten für das erste Codewort und das zweite Codewort
unterstützt, wenn sowohl der erste TP als auch der zweite TP bedienende Zellen sind, und
wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten ein
gleiches Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und eine
Anzahl von räumlichen Schichten einer Kombination des ersten Codeworts und des zweiten Codeworts
die gleiche ist wie in der älteren SU-MIMO-Konfiguration vorgesehen, und wobei die Antennenan-
schlüsse, die Scrambling-ID und die Anzahl der Schichten das gleiche Format wie ein gleiches Feld
in einer älteren SU-MIMO-Konfiguration verwenden, das Feld Antennenanschlüsse, Scrambling-ID
und Anzahl der Schichten ferner ein Vertauschungsbit enthält, das anzeigt, dass das erste Codewort
und das zweite Codewort in den Antennenanschlüssen, der Scrambling-ID und der Anzahl der Schich-
ten für den zweiten TP bzw. den ersten TP und nicht für den ersten TP bzw. den zweiten TP bestimmt
sind.

13. Vorrichtung zur drahtlosen Kommunikation, die Folgendes aufweist:

einen Prozessor;
Speicher in elektronischer Kommunikation mit dem Prozessor; und
Befehle, die in dem Speicher gespeichert sind und die, wenn sie von dem Prozessor ausgeführt werden, die
Vorrichtung veranlassen,:

einen ersten Teil einer nicht-kohärenten gemeinsamen Übertragung, NCJT, zur Übertragung von einem
ersten Übertragungspunkt, TP, oder einem zweiten TP, zu einem Benutzergerät, UE, und einen zweiten
Teil der NCJT zur Übertragung von dem ersten TP oder dem zweiten TP zu dem UE zu identifizieren
Konfigurieren des UE zum Empfangen der NCJT in einer einzelnen Downlink-Kontrollinformations-, DCI-
Übertragung;
Formatieren mindestens eines des ersten Teils in ein erstes Codewort, das an dem UE als ein erstes
Codewort einer Einzelbenutzer-Mehrfacheingangs-Mehrfachausgangs-Übertragung, SU-MIMO-Übertra-
gung, zu empfangen ist, und des zweiten Teils in ein zweites Codewort, das an dem UE als ein zweites
Codewort einer SU-MIMO-Übertragung zu empfangen ist; und
Übertragen des ersten Teils und/oder des zweiten Teils an das UE, wobei die DCI-Übertragung ein Feld
aufweist, um Antennenanschlüsse, eine ScamblingID, bzw. Verwürfelungs-ID, und eine Anzahl von Schich-
ten für jedes des ersten Codeworts und des zweiten Codeworts anzugeben, wobei das Feld:

die gleiche Struktur wie eine herkömmliche SU-MIMO-DCI-Übertragung aufweist, wenn nur der erste
TP oder der zweite TP eine bedienende Zelle ist; und
jede verfügbare Anzahl von räumlichen Schichten für das erste Codewort und das zweite Codewort
unterstützt, wenn sowohl der erste TP als auch der zweite TP bedienende Zellen sind, und
wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten ein
gleiches Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und eine
Anzahl von räumlichen Schichten einer Kombination des ersten Codeworts und des zweiten Codeworts
die gleiche ist wie in der älteren SU-MIMO-Konfiguration vorgesehen, und wobei die Antennenan-
schlüsse, die Scrambling-ID und die Anzahl der Schichten das gleiche Format wie ein gleiches Feld
in einer älteren SU-MIMO-Konfiguration verwenden, das Feld Antennenanschlüsse, Scrambling-ID
und Anzahl der Schichten ferner ein Vertauschungsbit enthält, das anzeigt, dass das erste Codewort
und das zweite Codewort in den Antennenanschlüssen, der Scrambling-ID und der Anzahl der Schich-
ten für den zweiten TP bzw. den ersten TP und nicht für den ersten TP bzw. den zweiten TP bestimmt
sind.

14. Ein nicht-transitorisches computerlesbares Medium, das Code für drahtlose Kommunikation an einem Benutzerge-
rät, UE, speichert, wobei der Code Anweisungen aufweist, die von einem Prozessor ausgeführt werden können, um:

Empfangen einer Kommunikationskonfiguration für den Empfang eines ersten Teils einer nicht-kohärenten
gemeinsamen Übertragung, NCJT, von einem ersten Übertragungspunkt, TP, oder einem zweiten TP, und
eines zweiten Teils der NCJT von dem ersten TP oder dem zweiten TP, wobei die Kommunikationskonfiguration
in einer einzigen DCI-Übertragung, bzw. Abwärtsstrecken-Steuerungsinformations-Übertragung (DCI = Down-
link Control Information) empfangen wird; und
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Empfangen, zumindest teilweise basierend auf der Kommunikationskonfiguration, des ersten Teils als ein erstes
Codewort einer Einzelbenutzer-Mehrfacheingabe-Mehrfachausgabe-, SU-MIMO-, Übertragung und des zwei-
ten Teils als ein zweites Codewort der SU-MIMO-Übertragung,
wobei die DCI-Übertragung ein Feld zum Anzeigen von Antennenanschlüssen, eine Scrambling-ID und eine
Anzahl von Schichten für jedes des ersten Codeworts und des zweiten Codeworts aufweist, wobei das Feld:

die gleiche Struktur wie eine herkömmliche SU-MIMO-DCI-Übertragung aufweist, wenn nur der erste TP
oder der zweite TP eine bedienende Zelle ist; und
jede verfügbare Anzahl von räumlichen Schichten für das erste Codewort und das zweite Codewort unter-
stützt, wenn sowohl der erste TP als auch der zweite TP bedienende Zellen sind, und
wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten ein gleiches
Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und eine Anzahl von
räumlichen Schichten einer Kombination des ersten Codeworts und des zweiten Codeworts die gleiche ist
wie in der älteren SU-MIMO-Konfiguration vorgesehen, und wobei die Antennenanschlüsse, die Scrambling-
ID und die Anzahl der Schichten das gleiche Format wie ein gleiches Feld in einer älteren SU-MIMO-
Konfiguration verwenden, das Feld Antennenanschlüsse, Scrambling-ID und Anzahl der Schichten ferner
ein Vertauschungsbit enthält, das anzeigt, dass das erste Codewort und das zweite Codewort in den An-
tennenanschlüssen, der Scrambling-ID und der Anzahl der Schichten für den zweiten TP bzw. den ersten
TP und nicht für den ersten TP bzw. den zweiten TP bestimmt sind.

15. Nicht-transitorisches computerlesbares Medium, das Code für drahtlose Kommunikation an einem ersten Übertra-
gungspunkt TP speichert, wobei der Code Anweisungen aufweist, die von einem Prozessor ausgeführt werden
können, um:

Identifizieren eines ersten Teils einer nicht-kohärenten gemeinsamen Übertragung, NCJT, zur Übertragung von
dem ersten TP oder einem zweiten TP zu einem Benutzergerät, UE, und eines zweiten Teils der NCJT zur
Übertragung von dem ersten TP oder dem zweiten TP zu dem UE;
Konfigurieren des UE zum Empfangen der NCJT in einer einzelnen DCI-Übertragung, bzw. Abwärtsstrecken-
Steuerungsinformations-Übertragung (DCI = Downlink Control Information);
Formatieren mindestens eines des ersten Teils in ein erstes Codewort, das an dem UE als ein erstes Codewort
einer Einzelbenutzer-Mehrfacheingangs-Mehrfachausgangs-, SU-MIMO-Übertragung zu empfangen ist, und
des zweiten Teils in ein zweites Codewort, das an dem UE als ein zweites Codewort einer SU-MIMO-Übertragung
zu empfangen ist; und
Übertragen des ersten Teils und/oder des zweiten Teils an das UE,
wobei die DCI-Übertragung ein Feld aufweist, um Antennenanschlüsse, eine Verwürfelungs-ID und eine Anzahl
von Schichten für jedes des ersten Codeworts und des zweiten Codeworts anzuzeigen, wobei das Feld:

die gleiche Struktur wie eine herkömmliche SU-MIMO-DCI-Übertragung aufweist, wenn nur der erste TP
oder der zweite TP eine bedienende Zelle ist; und
jede verfügbare Anzahl von räumlichen Schichten für das erste Codewort und das zweite Codewort unter-
stützt, wenn sowohl der erste TP als auch der zweite TP bedienende Zellen sind, und
wobei das Feld für die Antennenanschlüsse, die Scrambling-ID und die Anzahl der Schichten ein gleiches
Format wie ein gleiches Feld in einer älteren SU-MIMO-Konfiguration verwendet und eine Anzahl von
räumlichen Schichten einer Kombination des ersten Codeworts und des zweiten Codeworts die gleiche ist
wie in der älteren SU-MIMO-Konfiguration vorgesehen, und wobei die Antennenanschlüsse, die Scrambling-
ID und die Anzahl der Schichten das gleiche Format wie ein gleiches Feld in einer älteren SU-MIMO-
Konfiguration verwenden, Antennenanschlüsse, die Scrambling-ID und das Feld für die Anzahl der Schich-
ten ferner ein Vertauschungsbit enthalten, das anzeigt, dass das erste Codewort und das zweite Codewort
in den Antennenanschlüssen, der Scrambling-ID und dem Feld für die Anzahl der Schichten für den zweiten
TP bzw. den ersten TP und nicht für den ersten TP bzw. den zweiten TP bestimmt sind.

Revendications

1. Procédé pour une communication sans fil, comprenant :

une réception (2005 ; 2105 ; 2205) d’une configuration de communication pour une réception d’une première
partie d’une transmission conjointe non-cohérente, NCJT, à partir d’un premier point de transmission, TP, ou
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d’un second TP, et d’une seconde partie de la NCJT à partir du premier TP ou du second TP, dans lequel la
configuration de communication est reçue dans une unique transmission d’informations de commande de liaison
descendante, DCI ; et
une réception (2010 ; 2110 ; 2210), sur la base au moins en partie de la configuration de communication, de
la première partie à titre de premier mot de code d’une transmission mono-utilisateur à entrées multiples et à
sorties multiples, SU-MIMO, et de la seconde partie à titre de second mot de code de la transmission SU-MIMO,
dans lequel la transmission de DCI comprend un champ pour indiquer des ports d’antenne, un ID de brouillage,
et un nombre de couches pour chacun du premier mot de code et du second mot de code, dans lequel ledit
champ :

fournit une structure identique à celle d’une transmission de DCI SU-MIMO existante lorsque seuls le
premier TP ou le second TP est une cellule de desserte ; et
fournit un support pour un quelconque nombre disponible de couches spatiales pour le premier mot de
code et le second mot de code lorsque le premier TP et le second TP sont tous deux des cellules de
desserte, et

dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format identique
à celui d’un champ identique dans une configuration SU-MIMO existante, et un nombre de couches spatiales
d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui est fourni dans
la configuration SU-MIMO existante, et dans lequel le champ de ports d’antenne, d’ID de brouillage, et de
nombre de couches inclut en outre un bit de transfert qui indique que le premier mot de code et le second mot
de code dans le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches sont destinés au
second TP et au premier TP, respectivement, plutôt qu’au premier TP et au second TP, respectivement.

2. Procédé selon la revendication 1, comprenant un élément parmi ce qui suit :

i) dans lequel des blocs de ressources pour chacune de la première partie et de la seconde partie sont des
blocs de ressources alignés ;
ii) dans lequel la réception de la première partie et de la seconde partie comprend :
une réception, sur la base au moins en partie de la configuration de communication, de la transmission SU-
MIMO uniquement à partir du premier TP, la transmission SU-MIMO formatée en deux mots de code dans deux
couches spatiales transmises à partir du premier TP ;
iii) dans lequel la transmission de DCI comprend un ou plusieurs paramètres pour configurer la réception de la
NCJT à la fois à partir du premier TP et du second TP, ou pour configurer la réception de deux mots de code
à partir du premier TP ;
iv) dans lequel la transmission de DCI comprend un ou plusieurs paramètres pour configurer la réception de
la NCJT à la fois à partir du premier TP et du second TP, ou pour configurer la réception de deux mots de code
à partir du premier TP et dans lequel les un ou plusieurs paramètres comprennent un index vers un tableau
définissant des informations de quasi co-localisation, QCL, pour chacun du premier TP et du second TP ;
v) dans lequel la transmission de DCI comprend un ou plusieurs paramètres pour configurer la réception de la
NCJT à la fois à partir du premier TP et du second TP, ou pour configurer la réception de deux mots de code
à partir du premier TP et dans lequel les un ou plusieurs paramètres comprennent un index vers un tableau
définissant des informations de quasi co-localisation, QCL, pour chacun du premier TP et du second TP et
l’index comprend une pluralité de bits d’informations pour indiquer une combinaison d’informations de QCL
dans le tableau ;
vi) dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format
identique à un champ identique dans une configuration SU-MIMO existante, et un nombre de couches spatiales
d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui est fourni dans
la configuration SU-MIMO existante ;
vii) comprenant en outre :
une réalisation, sur la base au moins en partie de la configuration de communication, de processus d’informations
d’état de canal, CSI, pour chacun du premier TP et du second TP ;
viii) dans lequel la réception de la première partie et de la seconde partie comprend en outre :
une réception d’un signal de référence de démodulation, DMRS, dans la première partie et la seconde partie.

3. Procédé selon la revendication 2 option v),

i) dans lequel différentes combinaisons dans le tableau indiquent le fait que l’UE doit recevoir la NCJT à la fois
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à partir du premier TP et du second TP, ou que l’UE doit recevoir la NCJT à partir d’un seul parmi le premier
TP ou le second TP ;
ii) dans lequel la pluralité de bits d’informations codent conjointement la QCL à la fois pour le premier TP et
pour le second TP ; ou
iii) dans lequel la pluralité de bits d’informations comprennent deux champs qui spécifient de manière distincte
la QCL pour le premier TP et le second TP.

4. Procédé selon la revendication 2, option vii),

i) dans lequel les processus de CSI comprennent un premier processus de CSI qui suppose que le premier TP
est une cellule de desserte et un deuxième processus de CSI qui suppose que le second TP est la cellule de
desserte ; ou
ii) dans lequel les processus de CSI comprennent un premier processus de CSI qui suppose que le premier
TP est une cellule de desserte, un deuxième processus de CSI qui suppose que le second TP est la cellule de
desserte, et un troisième processus de CSI qui suppose qu’à la fois le premier TP et le second TP sont des
cellules de desserte,
iii) dans lequel le premier processus de CSI et le deuxième processus de CSI contiennent chacun un indicateur
de rang, RI, un indicateur de matrice de précodage, PMI, et un indicateur de qualité de canal, CQI, pour le
premier TP et le second TP, respectivement.

5. Procédé selon la revendication 4, option ii),

i) dans lequel le troisième processus de CSI regroupe un processus de CIS distinct pour chacun du premier
TP et du second TP ; ou
ii) dans lequel le troisième processus de CSI code conjointement des informations à partir des processus de
CSI distincts pour chacun du premier TP et du second TP.

6. Procédé selon la revendication 4, option iii), dans lequel

i) le RI dans les processus de CSI est restreint pour couvrir un rang total maximum ;
ii) un troisième processus de CSI contient deux ensembles de RI, PMI, et CQI lorsqu’à la fois le premier TP et
le second TP sont des cellules de desserte, et fournit un support pour un quelconque nombre disponible de
couches spatiales pour le premier mot de code et le second mot de code ;
iii) un troisième processus de CSI contient deux ensembles de RI, PMI, et CQI lorsqu’à la fois le premier TP et
le second TP sont des cellules de desserte, et fournit un support pour un nombre de couches spatiales d’une
combinaison du premier mot de code et du second mot de code qui est identique à ce qui est fourni dans une
configuration SU-MIMO existante ; ou
iv) un troisième processus de CSI contient deux ensembles de RI, PMI, et CQI lorsqu’à la fois le premier TP et
le second TP sont des cellules de desserte, et dans lequel la transmission de DCI comprend un bit de transfert
qui indique un RI, un PMI et un CQI pour le premier mot de code et le second mot de code sont destinés au
second TP et au premier TP, respectivement, plutôt qu’au premier TP et au second TP, respectivement.

7. Procédé selon la revendication 2, option viii), dans lequel le DMRS est reçu selon un schéma qui est déterminé sur
la base d’un rang total d’une transmission de canal partagé de liaison descendante physique, PDSCH, de la NCJT ; ou
dans lequel un premier champ d’indicateur de rang, RI, indique un port de DMRS pour le premier TP et un second
champ de RI indique un port de DMRS pour le second TP.

8. Procédé pour une communication sans fil, comprenant :

une identification (1905) d’une première partie d’une transmission conjointe non-cohérente, NCJT, pour une
transmission à partir d’un premier point de transmission, TP, ou d’un second TP, vers un équipement d’utilisateur,
UE, et d’une seconde partie de la NCJT pour une transmission à partir du premier TP ou du second TP vers l’UE ;
une configuration de l’UE pour recevoir la NCJT dans une transmission unique d’informations de commande
de liaison descendante, DCI ;
un formatage (1910) d’au moins une parmi la première partie en un premier mot de code devant être reçu au
niveau de l’UE à titre de premier mot de code d’une transmission mono-utilisateur à entrées multiples et à
sorties multiples, SU-MIMO, ou la seconde partie en un second mot de code devant être reçu au niveau de
l’UE à titre de second mot de code de la transmission SU-MIMO ; et
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une transmission (1920) de l’au moins une parmi la première partie ou la seconde partie vers l’UE,
dans lequel la transmission de DCI comprend un champ pour indiquer des ports d’antenne, un ID de brouillage,
et un nombre de couches pour chacun du premier mot de code et du second mot de code, dans lequel ledit
champ :

fournit une structure identique à celle d’une transmission de DCI SU-MIMO existante lorsque seuls le
premier TP ou le second TP est une cellule de desserte ; et
fournit un support pour un quelconque nombre disponible de couches spatiales pour le premier mot de
code et le second mot de code lorsque le premier TP et le second TP sont tous deux des cellules de
desserte, et
dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format
identique à celui d’un champ identique dans une configuration SU-MIMO existante, et un nombre de couches
spatiales d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui
est fourni dans la configuration SU-MIMO existante, et dans lequel le champ de ports d’antenne, d’ID de
brouillage, et de nombre de couches inclut en outre un bit de transfert qui indique que le premier mot de
code et le second mot de code dans le champ de ports d’antenne, d’ID de brouillage, et de nombre de
couches sont destinés au second TP et au premier TP, respectivement, plutôt qu’au premier TP et au
second TP, respectivement.

9. Procédé selon la revendication 8, comprenant en outre :

i) dans lequel le formatage comprend en outre :
une attribution de blocs de ressources pour chacune de la première partie et de la seconde partie pour fournir
des blocs de ressources alignés au niveau de l’UE ;
ii) dans lequel la transmission comprend en outre :
une transmission de la première partie formatée en premier mot de code dans une première couche spatiale
et la seconde partie formatée en second mot de code dans une seconde couche spatiale ;
iii) dans lequel la transmission de DCI comprend un ou plusieurs paramètres pour configurer l’UE à recevoir la
NCJT à la fois à partir du premier TP et du second TP, ou pour configurer l’UE à recevoir deux mots de code
dans deux couches spatiales soit à partir du premier TP, soit à partir du second TP ;
iv) une configuration de l’UE pour réaliser des processus d’informations d’état de canal, CSI, pour chacun du
premier TP et du second TP ;
v) dans lequel le formatage comprend en outre :
une adaptation de débit d’informations de canal partagé de liaison descendante physique, PDSCH, autour
d’une ou de plusieurs transmissions de signal de référence à partir d’un ou de plusieurs du premier TP ou du
second TP
vi) comprenant en outre :
une détermination d’une énergie par élément de ressource, EPRE, pour la première partie et la seconde partie
sur la base d’un unique ensemble de valeurs de décalage de puissance à la fois pour le premier TP et le second
TP ;
vii) comprenant en outre :
une détermination d’une énergie par élément de ressource, EPRE, pour la première partie et la seconde partie
sur la base d’un unique ensemble de valeurs de décalage de puissance à la fois pour le premier TP et le second
TP, et dans lequel l’unique ensemble de valeurs de décalage de puissance correspondent à un ensemble de
valeurs de décalage de puissance associées au premier TP ou un ensemble fixe de valeurs de décalage de
puissance ;
viii) une détermination d’une première énergie par élément de ressource, EPRE, pour la première partie sur la
base d’un premier ensemble de valeurs de décalage de puissance pour le premier TP ; et
une détermination d’une seconde EPRE pour la seconde partie sur la base d’un second ensemble de valeurs
de décalage de puissance pour le second TP.

10. Procédé selon la revendication 9, option ii), dans lequel les un ou plusieurs paramètres comprennent un index vers
un tableau définissant des informations de quasi co-localisation, QCL, pour chacun du premier TP et du second TP.

11. Procédé selon la revendication 9, option v), dans lequel les informations de PDSCH sont adaptées en débit autour
de transmissions de signal de référence à la fois du premier TP et du second TP ; ou
dans lequel les informations de PDSCH transmises à partir du premier TP sont adaptées en débit autour de trans-
missions de signal de référence uniquement du premier TP.
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12. Appareil pour une communication sans fil, comprenant :

un processeur ;
une mémoire en communication électronique avec le processeur ; et
des instructions stockées dans la mémoire et exploitables, lorsqu’exécutées par le processeur, pour amener
l’appareil à :
recevoir une configuration de communication pour une réception d’une première partie d’une transmission
conjointe non-cohérente, NCJT, à partir d’un premier point de transmission, TP, ou d’un second TP, et d’une
seconde partie de la NCJT à partir du premier TP ou du second TP,
dans lequel la configuration de communication est reçue dans une unique transmission d’informations de com-
mande de liaison descendante, DCI ; et
recevoir, sur la base au moins en partie de la configuration de communication, la première partie à titre de
premier mot de code d’une transmission mono-utilisateur à entrées multiples et à sorties multiples (SU-MIMO)
et la seconde partie à titre de second mot de code de la transmission SU-MIMO,
dans lequel la transmission de DCI comprend un champ pour indiquer des ports d’antenne, un ID de brouillage,
et un nombre de couches pour chacun du premier mot de code et du second mot de code, dans lequel ledit
champ :

fournit une structure identique à celle d’une transmission de DCI SU-MIMO existante lorsque seuls le
premier TP ou le second TP est une cellule de desserte ; et
fournit un support pour un quelconque nombre disponible de couches spatiales pour le premier mot de
code et le second mot de code lorsque le premier TP et le second TP sont tous deux des cellules de
desserte, et

dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format identique
à celui d’un champ identique dans une configuration SU-MIMO existante, et un nombre de couches spatiales
d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui est fourni dans
la configuration SU-MIMO existante, et dans lequel le champ de ports d’antenne, d’ID de brouillage, et de
nombre de couches inclut en outre un bit de transfert qui indique que le premier mot de code et le second mot
de code dans le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches sont destinés au
second TP et au premier TP, respectivement, plutôt qu’au premier TP et au second TP, respectivement.

13. Appareil pour une communication sans fil, comprenant :

un processeur ;
une mémoire en communication électronique avec le processeur ; et
des instructions stockées dans la mémoire et exploitables, lorsqu’exécutées par le processeur, pour amener
l’appareil à :

identifier une première partie d’une transmission conjointe non-cohérente, NCJT, pour une transmission à
partir d’un premier point de transmission, TP, ou d’un second TP, vers un équipement d’utilisateur, UE, et
une seconde partie de la NCJT pour une transmission à partir du premier TP ou du second TP vers l’UE ;
configurer l’UE pour recevoir la NCJT dans une transmission unique d’informations de commande de liaison
descendante, DCI ;
formater au moins une parmi la première partie en un premier mot de code devant être reçu au niveau de
l’UE à titre de premier mot de code d’une transmission mono-utilisateur à entrées multiples et à sorties
multiples, SU-MIMO, ou la seconde partie en un second mot de code devant être reçu au niveau de l’UE
à titre de second mot de code de la transmission SU-MIMO ; et
transmettre l’au moins une parmi la première partie ou la seconde partie vers l’UE,

dans lequel la transmission de DCI comprend un champ pour indiquer des ports d’antenne, un ID de brouillage,
et un nombre de couches pour chacun du premier mot de code et du second mot de code, dans lequel ledit
champ :

fournit une structure identique à celle d’une transmission de DCI SU-MIMO existante lorsque seuls le
premier TP ou le second TP est une cellule de desserte ; et
fournit un support pour un quelconque nombre disponible de couches spatiales pour le premier mot de
code et le second mot de code lorsque le premier TP et le second TP sont tous deux des cellules de
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desserte, et

dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format identique
à celui d’un champ identique dans une configuration SU-MIMO existante, et un nombre de couches spatiales
d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui est fourni dans
la configuration SU-MIMO existante, et dans lequel le champ de ports d’antenne, d’ID de brouillage, et de
nombre de couches inclut en outre un bit de transfert qui indique que le premier mot de code et le second mot
de code dans le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches sont destinés au
second TP et au premier TP, respectivement, plutôt qu’au premier TP et au second TP, respectivement.

14. Support lisible par ordinateur non transitoire stockant un code pour une communication sans fil au niveau d’un
équipement d’utilisateur, UE, le code comprenant des instructions exécutables par un processeur pour :

une réception d’une configuration de communication pour une réception d’une première partie d’une transmis-
sion conjointe non-cohérente, NCJT, à partir d’un premier point de transmission, TP, ou d’un second TP, et
d’une seconde partie de la NCJT à partir du premier TP ou du second TP, dans lequel la configuration de
communication est reçue dans une unique transmission d’informations de commande de liaison descendante,
DCI ; et
une réception, sur la base au moins en partie de la configuration de communication, de la première partie à
titre de premier mot de code d’une transmission mono-utilisateur à entrées multiples et à sorties multiples, SU-
MIMO, et de la seconde partie à titre de second mot de code de la transmission SU-MIMO,
dans lequel la transmission de DCI comprend un champ pour indiquer des ports d’antenne, un ID de brouillage,
et un nombre de couches pour chacun du premier mot de code et du second mot de code, dans lequel ledit
champ :

fournit une structure identique à celle d’une transmission de DCI SU-MIMO existante lorsque seuls le
premier TP ou le second TP est une cellule de desserte ; et
fournit un support pour un quelconque nombre disponible de couches spatiales pour le premier mot de
code et le second mot de code lorsque le premier TP et le second TP sont tous deux des cellules de
desserte, et

dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format identique
à celui d’un champ identique dans une configuration SU-MIMO existante, et un nombre de couches spatiales
d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui est fourni dans
la configuration SU-MIMO existante, et dans lequel le champ de ports d’antenne, d’ID de brouillage, et de
nombre de couches inclut en outre un bit de transfert qui indique que le premier mot de code et le second mot
de code dans le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches sont destinés au
second TP et au premier TP, respectivement, plutôt qu’au premier TP et au second TP, respectivement.

15. Support lisible par ordinateur non transitoire stockant un code pour une communication sans fil au niveau d’un
premier point de transmission, TP, le code comprenant des instructions exécutables par un processeur pour :

une identification d’une première partie d’une transmission conjointe non-cohérente, NCJT, pour une transmis-
sion à partir du premier point de transmission, TP, ou d’un second TP, vers un équipement d’utilisateur, UE, et
d’une seconde partie de la NCJT pour une transmission à partir du premier TP ou du second TP vers l’UE ;
une configuration de l’UE pour recevoir la NCJT dans une transmission unique d’informations de commande
de liaison descendante, DCI ;
un formatage d’au moins une parmi la première partie en un premier mot de code devant être reçu au niveau
de l’UE à titre de premier mot de code d’une transmission mono-utilisateur à entrées multiples et à sorties
multiples, SU-MIMO, ou la seconde partie en un second mot de code devant être reçu au niveau de l’UE à titre
de second mot de code de la transmission SU-MIMO ; et
une transmission de l’au moins une parmi la première partie ou la seconde partie vers l’UE,
dans lequel la transmission de DCI comprend un champ pour indiquer des ports d’antenne, un ID de brouillage,
et un nombre de couches pour chacun du premier mot de code et du second mot de code, dans lequel ledit
champ :

fournit une structure identique à celle d’une transmission de DCI SU-MIMO existante lorsque seuls le
premier TP ou le second TP est une cellule de desserte ; et
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fournit un support pour un quelconque nombre disponible de couches spatiales pour le premier mot de
code et le second mot de code lorsque le premier TP et le second TP sont tous deux des cellules de
desserte, et

dans lequel le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches utilise un format identique
à celui d’un champ identique dans une configuration SU-MIMO existante, et un nombre de couches spatiales
d’une combinaison du premier mot de code et du second mot de code sont identiques à ce qui est fourni dans
la configuration SU-MIMO existante, et dans lequel le champ de ports d’antenne, d’ID de brouillage, et de
nombre de couches inclut en outre un bit de transfert qui indique que le premier mot de code et le second mot
de code dans le champ de ports d’antenne, d’ID de brouillage, et de nombre de couches sont destinés au
second TP et au premier TP, respectivement, plutôt qu’au premier TP et au second TP, respectivement.
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