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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of
reducing overhead, and more particularly, to a method
of reducing overhead for multi-input, multi-output (MIMO)
transmission system.

BACKGROUND ART

[0002] In the world of cellular telecommunications,
those skilled in the art often use the terms 1G, 2G, and
3G. The terms refer to the generation of the cellular tech-
nology used. 1G refers to the first generation, 2G to the
second generation, and 3G to the third generation.
[0003] 1G refers to the analog phone system, known
as an AMPS (Advanced Mobile Phone Service) phone
systems. 2G is commonly used to refer to the digital cel-
lular systems that are prevalent throughout the world,
and include CDMAOne, Global System for Mobile com-
munications (GSM), and Time Division Multiple Access
(TDMA). 2G systems can support a greater number of
users in a dense area than can 1 G systems.
[0004] 3G commonly refers to the digital cellular sys-
tems currently being deployed. These 3G communica-
tion systems are conceptually similar to each other with
some significant differences.
[0005] In a wireless communication system, it is im-
portant to devise schemes and techniques that increase
the information rate and improve the robustness of a com-
munication system under the harsh conditions of the
wireless environment. To combat less-than-ideal com-
munication conditions and/or to improve communication,
various methods, including reducing transmission of un-
necessary data, can be used to free up resources as well
as promote more effective and efficient transmission.
[0006] In US 2005/0148306 A1 a predictive method for
antenna selection in a wireless communication system
is described. A predictive antenna selector evaluates the
signal quality of a plurality of antennas based on a sched-
ule. Whenever a station receives a frame from an access
point on a given antenna, the station registers the signal
quality of the transmission in an antenna quality table at
a location corresponding to this antenna. The station per-
forms a look-up in the table to identify the antenna pre-
viously resulted in the highest signal quality and the sta-
tion will configure its transmitter to use that antenna for
the transmission.
[0007] In US 2005/0286474 A1 a modified preamble
structure for WLAN extensions to allow coexistence and
interoperability between WLAN devices and higher data
rates for MIMO devices is described.
[0008] In US 2006/0002487 A1 a method for paramet-
ric estimation in a multiple antenna communication sys-
tem is described.

DISCLOSURE OF THE INVENTION

[0009] Accordingly, the present invention is directed to
a method of transmitting data in a multi input, multi output
(MIMO) system according to the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. 1 illustrates wireless communication network
architecture;
FIG. 2A illustrates a CDMA spreading and de-
spreading process;
FIG. 2B illustrates a CDMA spreading and de-
spreading process using multiple spreading se-
quences;
FIG. 3 illustrates a data link protocol architecture lay-
er for a cdma2000 wireless network;
FIG. 4 illustrates cdma2000 call processing;
FIG. 5 illustrates the cdma2000 initialization state;
FIG. 6 illustrates the cdma2000 system access state;
FIG. 7 illustrates a comparison of cdma2000 for a
1x system and a 1xEV-DO system;
FIG. 8 illustrates a 1xEV-DO system architecture;
FIG. 9 illustrates 1xEV-DO default protocol architec-
ture;
FIG. 10 illustrates 1xEV-DO non-default protocol ar-
chitecture;
FIG. 11 illustrates 1xEV-DO session establishment;
FIG. 12 illustrates 1xEV-DO connection layer proto-
cols;
FIG. 13 illustrates an exemplary diagram of a multi-
ple antenna transmission architecture;
FIG. 14 is another exemplary diagram illustrating
transmit diversity combined with antenna selection;
FIG. 15 is an exemplary diagram illustrating over-
head reduction transmission;
FIG. 16 is an exemplary diagram illustrating trans-
mission assuming preamble and OFDM data trans-
mission; and
FIG. 17 is another exemplary diagram illustrating
transmission of preamble and OFDM data.

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.
[0012] Referring to Figure 1, a wireless communication
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network architecture is illustrated. A subscriber uses a
mobile station (MS) 2 to access network services. The
MS 2 may be a portable communications unit, such as a
hand-held cellular phone, a communication unit installed
in a vehicle, or a fixed-location communications unit.
[0013] The electromagnetic waves for the MS 2 are
transmitted by the Base Transceiver System (BTS) 3 also
known as node B. The BTS 3 consists of radio devices
such as antennas and equipment for transmitting and
receiving radio waves. The BS 6 Controller (BSC) 4 re-
ceives the transmissions from one or more BTS’s. The
BSC 4 provides control and management of the radio
transmissions from each BTS 3 by exchanging messag-
es with the BTS and the Mobile Switching Center (MSC)
5 or Internal IP Network. The BTS’s 3 and BSC 4 are part
of the BS 6 (BS) 6.
[0014] The BS 6 exchanges messages with and trans-
mits data to a Circuit Switched Core Network (CSCN) 7
and Packet Switched Core Network (PSCN) 8. The
CSCN 7 provides traditional voice communications and
the PSCN 8 provides Internet applications and multime-
dia services.
[0015] The Mobile Switching Center (MSC) 5 portion
of the CSCN 7 provides switching for traditional voice
communications to and from a MS 2 and may store in-
formation to support these capabilities. The MSC 2 may
be connected to one of more BS’s 6 as well as other
public networks, for example a Public Switched Tele-
phone Network (PSTN) (not shown) or Integrated Serv-
ices Digital Network (ISDN) (not shown). A Visitor Loca-
tion Register (VLR) 9 is used to retrieve information for
handling voice communications to or from a visiting sub-
scriber. The VLR 9 may be within the MSC 5 and may
serve more than one MSC.
[0016] A user identity is assigned to the Home Location
Register (HLR) 10 of the CSCN 7 for record purposes
such as subscriber information, for example Electronic
Serial Number (ESN), Mobile Directory Number (MDR),
Profile Information, Current Location, and Authentication
Period. The Authentication Center (AC) 11 manages au-
thentication information related to the MS 2. The AC 11
may be within the HLR 10 and may serve more than one
HLR. The interface between the MSC 5 and the HLR/AC
10, 11 is an IS-41 standard interface 18.
[0017] The Packet data Serving Node (PDSN) 12 por-
tion of the PSCN 8 provides routing for packet data traffic
to and from MS 2. The PDSN 12 establishes, maintains,
and terminates link layer sessions to the MS 2’s 2 and
may interface with one of more BS 6 and one of more
PSCN 8.
[0018] The Authentication, Authorization and Account-
ing (AAA) 13 Server provides Internet Protocol authen-
tication, authorization and accounting functions related
to packet data traffic. The Home Agent (HA) 14 provides
authentication of MS 2 IP registrations, redirects packet
data to and from the Foreign Agent (FA) 15 component
of the PDSN 8, and receives provisioning information for
users from the AAA 13. The HA 14may also establish,

maintain, and terminate secure communications to the
PDSN 12 and assign a dynamic IP address. The PDSN
12 communicates with the AAA 13, HA 14 and the Inter-
net 16 via an Internal IP Network.
[0019] There are several types of multiple access
schemes, specifically Frequency Division Multiple Ac-
cess (FDMA), Time Division Multiple Access (TDMA) and
Code Division Multiple Access (CDMA). In FDMA, user
communications are separated by frequency, for exam-
ple, by using 30 KHz channels. In TDMA, user commu-
nications are separated by frequency and time, for ex-
ample, by using 30 KHz channels with 6 timeslots. In
CDMA, user communications are separated by digital
code.
[0020] In CDMA, All users on the same spectrum, for
example, 1.25 MHz. Each user has a unique digital code
identifier and the digital codes separate users to prevent
interference.
[0021] A CDMA signal uses many chips to convey a
single bit of information. Each user has a unique chip
pattern, which is essentially a code channel. In order to
recover a bit, a large number of chips are integrated ac-
cording to a user’s known chip pattern. Other user’s code
patterns appear random and are integrated in a self-can-
celing manner and, therefore, do not disturb the bit de-
coding decisions made according to the user’s proper
code pattern.
[0022] Input data is combined with a fast spreading
sequence and transmitted as a spread data stream. A
receiver uses the same spreading sequence to extract
the original data. Figure 2A illustrates the spreading and
de-spreading process. As illustrated in Figure 2B, multi-
ple spreading sequences may be combined to create
unique, robust channels.
[0023] A Walsh code is one type of spreading se-
quence. Each Walsh code is 64 chips long and is pre-
cisely orthogonal to all other Walsh codes. The codes
are simple to generate and small enough to be stored in
read only memory (ROM).
[0024] A short PN code is another type of spreading
sequence. A short PN code consists of two PN sequenc-
es (I and Q), each of which is 32,768 chips long and is
generated in similar, but differently tapped 15-bit shift
registers. The two sequences scramble the information
on the I and Q phase channels.
[0025] A long PN code is another type of spreading
sequence. A long PN code is generated in a 42-bit reg-
ister and is more than 40 days long, or about 4 X 1013

chips long. Due to its length, a long PN code cannot be
stored in ROM in a terminal and, therefore, is generated
chip-by-chip.
[0026] Each MS 2 codes its signal with the PN long
code and a unique offset, or public long code mask, com-
puted using the long PN code ESN of 32-bits and 10 bits
set by the system. The public long code mask produces
a unique shift. Private long code masks may be used to
enhance privacy. When integrated over as short a period
as 64 chips, MS 2 with different long PN code offsets will
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appear practically orthogonal.
[0027] CDMA communication uses forward channels
and reverse channels. A forward channel is utilized for
signals from a BTS 3 to a MS 2 and a reverse channel
is utilized for signals from a MS to a BTS.
[0028] A forward channel uses its specific assigned
Walsh code and a specific PN offset for a sector, with
one user able to have multiple channel types at the same
time. A forward channel is identified by its CDMA RF
carrier frequency, the unique short code PN offset of the
sector and the unique Walsh code of the user. CDMA
forward channels include a pilot channel, sync channel,
paging channels and traffic channels.
[0029] The pilot channel is a "structural beacon" which
does not contain a character stream, but rather is a timing
sequence used for system acquisition and as a meas-
urement device during handoffs. A pilot channel uses
Walsh code 0.
[0030] The sync channel carries a data stream of sys-
tem identification and parameter information used by MS
2 during system acquisition. A sync channel uses Walsh
code 32.
[0031] There may be from one to seven paging chan-
nels according to capacity requirements. Paging chan-
nels carry pages, system parameter information and call
setup orders. Paging channels use Walsh codes 1-7.
[0032] The traffic channels are assigned to individual
users to carry call traffic. Traffic channels use any re-
maining Walsh codes subject to overall capacity as lim-
ited by noise.
[0033] A reverse channel is utilized for signals from a
MS 2 to a BTS 3 and uses a Walsh code and offset of
the long PN sequence specific to the MS, with one user
able to transmit multiple types of channels simultaneous-
ly. A reverse channel is identified by its CDMA RF carrier
frequency and the unique long code PN Offset of the
individual MS 2. Reverse channels include traffic chan-
nels and access channels.
[0034] Individual users use traffic channels during ac-
tual calls to transmit traffic to the BTS 3. A reverse traffic
channel is basically a user-specific public or private long
code Mask and there are as many reverse traffic chan-
nels as there are CDMA terminals.
[0035] An MS 2 not yet involved in a call uses access
channels to transmit registration requests, call setup re-
quests, page responses, order responses and other sig-
naling information. An access channel is basically a pub-
lic long code offset unique to a BTS 3 sector. Access
channels are paired with paging channels, with each pag-
ing channel having up to 32 access channels.
[0036] CDMA communication provides many advan-
tages. Some of the advantages are variable rate vocod-
ing and multiplexing, power control, use of RAKE receiv-
ers and soft handoff.
[0037] CDMA allows the use of variable rate vocoders
to compress speech, reduce bit rate and greatly increase
capacity. Variable rate vocoding provides full bit rate dur-
ing speech, low data rates during speech pauses, in-

creased capacity and natural sound. Multiplexing allows
voice, signaling and user secondary data to be mixed in
CDMA frames.
[0038] By utilizing forward power control, the BTS 3
continually reduces the strength of each user’s forward
baseband chip stream. When a particular MS 2 experi-
ences errors on the forward link, more energy is request-
ed and a quick boost of energy is supplied after which
the energy is again reduced.
[0039] Using a RAKE receiver allows a MS 2 to use
the combined outputs of the three traffic correlators, or
"RAKE fingers," every frame. Each RAKE finger can in-
dependently recover a particular PN Offset and Walsh
code. The fingers may be targeted on delayed multipath
reflections of different BTS’s 3, with a searcher continu-
ously checking pilot signals.
[0040] The MS 2 drives soft handoff. The MS 2 contin-
uously checks available pilot signals and reports to the
BTS 3 regarding the pilot signals it currently sees. The
BTS 3 assigns up to a maximum of six sectors and the
MS 2 assigns its fingers accordingly. A1 messages are
sent by dim-and-burst without muting. Each end of the
communication link chooses the best configuration on a
frame-by-frame basis, with handoff transparent to users.
[0041] A cdma2000 system is a third-generation (3G)
wideband; spread spectrum radio interface system that
uses the enhanced service potential of CDMA technology
to facilitate data capabilities, such as Internet and intranet
access, multimedia applications, high-speed business
transactions, and telemetry. The focus of cdma2000, as
is that of other third-generation systems, is on network
economy and radio transmission design to overcome the
limitations of a finite amount of radio spectrum availabil-
ity.
[0042] Figure 3 illustrates a data link protocol architec-
ture layer 20 for a cdma2000 wireless network. The data
link protocol architecture layer 20 includes an Upper Lay-
er 60, a Link Layer 30 and a Physical layer 21.
[0043] The Upper layer 60 includes three sublayers; a
Data Services sublayer 61; a Voice Services sublayer 62
and a Signaling Services sublayer 63. Data services 61
are services that deliver any form of data on behalf of a
mobile end user and include packet data applications
such as IP service, circuit data applications such as asyn-
chronous fax and B-ISDN emulation services, and SMS.
Voice services 62 include PSTN access, mobile-to-mo-
bile voice services, and Internet telephony. Signaling 63
controls all aspects of mobile operation.
[0044] The Signaling Services sublayer 63 processes
all messages exchanged between the MS 2 and BS 6.
These messages control such functions as call setup and
teardown, handoffs, feature activation, system configu-
ration, registration and authentication.
[0045] The Link Layer 30 is subdivided into the Link
Access Control (LAC) sublayer 32 and the Medium Ac-
cess Control (MAC) sublayer 31. The Link Layer 30 pro-
vides protocol support and control mechanisms for data
transport services and performs the functions necessary
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to map the data transport needs of the Upper layer 60
into specific capabilities and characteristics of the Phys-
ical Layer 21. The Link Layer 30 may be viewed as an
interface between the Upper Layer 60 and the Physical
Layer 20.
[0046] The separation of MAC 31 and LAC 32 sublay-
ers is motivated by the need to support a wide range of
Upper Layer 60 services and the requirement to provide
for high efficiency and low latency data services over a
wide performance range, specifically from 1.2 Kbps to
greater than 2 Mbps. Other motivators are the need for
supporting high Quality of Service (QoS) delivery of cir-
cuit and packet data services, such as limitations on ac-
ceptable delays and/or data BER (bit error rate), and the
growing demand for advanced multimedia services each
service having a different QoS requirements.
[0047] The LAC sublayer 32 is required to provide a
reliable, in-sequence delivery transmission control func-
tion over a point-to-point radio transmission link 42. The
LAC sublayer 32 manages point-to point communication
channels between upper layer 60 entities and provides
framework to support a wide range of different end-to-
end reliable Link Layer 30 protocols.
[0048] The Link Access Control (LAC) sublayer 32 pro-
vides correct delivery of signaling messages. Functions
include assured delivery where acknowledgement is re-
quired, unassured delivery where no acknowledgement
is required, duplicate message detection, address con-
trol to deliver a message to an individual MS 2, segmen-
tation of messages into suitable sized fragments for
transfer over the physical medium, reassembly and val-
idation of received messages and global challenge au-
thentication.
[0049] The MAC sublayer 31 facilitates complex mul-
timedia, multi-services capabilities of 3G wireless sys-
tems with QoS management capabilities for each active
service. The MAC sublayer 31 provides procedures for
controlling the access of packet data and circuit data
services to the Physical Layer 21, including the conten-
tion control between multiple services from a single user,
as well as between competing users in the wireless sys-
tem. The MAC sublayer 31 also performs mapping be-
tween logical channels and physical channels, multiplex-
es data from multiple sources onto single physical chan-
nels and provides for reasonably reliable transmission
over the Radio Link Layer using a Radio Link Protocol
(RLP) 33 for a best-effort level of reliability. Signaling
Radio Burst Protocol (SRBP) 35 is an entity that provides
connectionless protocol for signaling messages. Multi-
plexing and QoS Control 34 is responsible for enforce-
ment of negotiated QoS levels by mediating conflicting
requests from competing services and the appropriate
prioritization of access requests.
[0050] The Physical Layer 20 is responsible for coding
and modulation of data transmitted over the air. The
Physical Layer 20 conditions digital data from the higher
layers so that the data may be transmitted over a mobile
radio channel reliably.

[0051] The Physical Layer 20 maps user data and sig-
naling, which the MAC sublayer 31 delivers over multiple
transport channels, into a physical channels and trans-
mits the information over the radio interface. In the trans-
mit direction, the functions performed by the Physical
Layer 20 include channel coding, interleaving, scram-
bling, spreading and modulation. In the receive direction,
the functions are reversed in order to recover the trans-
mitted data at the receiver.
[0052] Figure 4 illustrates an overview of call process-
ing. Processing a call includes pilot and sync channel
processing, paging channel processing, access channel
processing and traffic channel processing.
[0053] Pilot and sync channel processing refers to the
MS 2 processing the pilot and sync channels to acquire
and synchronize with the CDMA system in the MS 2 In-
itialization State. Paging channel processing refers to the
MS 2 monitoring the paging channel or the forward com-
mon control channel (F-CCCH) to receive overhead and
mobile-directed messages from the BS 6 in the Idle State.
Access channel processing refers to the MS 2 sending
messages to the BS 6 on the access channel or the En-
hanced access channel in the System Access State, with
the BS 6 always listening to these channels and respond-
ing to the MS on either a paging channel or the F-CCCH.
Traffic channel processing refers to the BS 6 and MS 2
communicating using dedicated forward and reverse traf-
fic channels in the MS 2 Control on Traffic Channel State,
with the dedicated forward and reverse traffic channels
carrying user information, such as voice and data.
[0054] Figure 5 illustrates the initialization state of a
MS 2. The Initialization state includes a System Deter-
mination Substate, Pilot Channel Acquisition, Sync
Channel Acquisition, a Timing Change Substate and a
Mobile Station Idle State.
[0055] System Determination is a process by which
the MS 2 decides from which system to obtain service.
The process could include decisions such as analog ver-
sus digital, cellular versus PCS, and A carrier versus B
carrier. A custom selection process may control System
Determination. A service provider using a redirection
process may also control System determination. After
the MS 2 selects a system, it must determine on which
channel within that system to search for service. Gener-
ally the MS 2 uses a prioritized channel list to select the
channel.
[0056] Pilot Channel Processing is a process whereby
the MS 2 first gains information regarding system timing
by searching for usable pilot signals. Pilot channels con-
tain no information, but the MS 2 can align its own timing
by correlating with the pilot channel. Once this correlation
is completed, the MS 2 is synchronized with the sync
channel and can read a sync channel message to further
refine its timing. The MS 2 is permitted to search up to
15 seconds on a single pilot channel before it declares
failure and returns to System Determination to select ei-
ther another channel or another system. The searching
procedure is not standardized, with the time to acquire
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the system depending on implementation.
[0057] In cdma2000, there may be many pilot chan-
nels, such as OTD pilot, STS pilot and Auxiliary pilot, on
a single channel. During System Acquisition, the MS 2
will not find any of these pilot channels because they are
use different Walsh codes and the MS is only searching
for Walsh 0.
[0058] The sync channel message is continuously
transmitted on the sync channel and provides the MS 2
with the information to refine timing and read a paging
channel. The mobile receives information from the BS 6
in the sync channel message that allows it to determine
whether or not it will be able to communicate with that BS.
[0059] In the Idle State, the MS 2 receives one of the
paging channels and processes the messages on that
channel. Overhead or configuration messages are com-
pared to stored sequence numbers to ensure the MS 2
has the most current parameters. Messages to the MS
2 are checked to determine the intended subscriber.
[0060] The BS 6 may support multiple paging channels
and/or multiple CDMA channels (frequencies). The MS
2 uses a hash function based on its IMSI to determine
which channel and frequency to monitor in the Idle State.
The BS 6 uses the same hash function to determine
which channel and frequency to use when paging the
MS 2.
[0061] Using a Slot Cycle Index (SCI) on the paging
channel and on F-CCCH supports slotted paging. The
main purpose of slotted paging is to conserve battery
power in MS 2. Both the MS 2 and BS 6 agree in which
slots the MS will be paged. The MS 2 can power down
some of its processing circuitry during unassigned slots.
Either the General Page message or the Universal Page
message may be used to page the mobile on F-CCCH.
A Quick paging channel that allows the MS 2 to power
up for a shorter period of time than is possible using only
slotted paging on F-PCH or F-CCCH is also supported.
[0062] Figure 6 illustrates the System Access state.
The first step in the system access process is to update
overhead information to ensure that the MS 2 is using
the correct access channel parameters, such as initial
power level and power step increments. A MS 2 randomly
selects an access channel and transmits without coordi-
nation with the BS 6 or other MS. Such a random access
procedure can result in collisions. Several steps can be
taken to reduce the likelihood of collision, such as use of
a slotted structure, use of a multiple access channel,
transmitting at random start times and employing con-
gestion control, for example, overload classes.
[0063] The MS 2 may send either a request or a re-
sponse message on the access channel. A request is a
message sent autonomously, such as an Origination
message. A response is a message sent in response to
a message received from the BS 6. For example, a Page
Response message is a response to a General Page
message or a Universal message.
[0064] The Multiplexing and QoS Control sublayer 34
has both a transmitting function and a receiving function.

The transmitting function combines information from var-
ious sources, such as Data Services 61, Signaling Serv-
ices 63 or Voice Services 62, and forms Physical layer
SDUs and PDCHCF SDUs for transmission. The receiv-
ing function separates the information contained in Phys-
ical Layer 21 and PDCHCF SDUs and directs the infor-
mation to the correct entity, such as Data Services 61,
Upper Layer Signaling 63 or Voice Services 62.
[0065] The Multiplexing and QoS Control sublayer 34
operates in time synchronization with the Physical Layer
21. If the Physical Layer 21 is transmitting with a non-
zero frame offset, the Multiplexing and QoS Control sub-
layer 34 delivers Physical Layer SDUs for transmission
by the Physical Layer at the appropriate frame offset from
system time.
[0066] The Multiplexing and QoS Control sublayer 34
delivers a Physical Layer 21 SDU to the Physical Layer
using a physical-channel specific service interface set of
primitives. The Physical Layer 21 delivers a Physical Lay-
er SDU to the Multiplexing and QoS Control sublayer 34
using a physical channel specific Receive Indication
service interface operation.
[0067] The SRBP Sublayer 35 includes the sync chan-
nel, forward common control channel, broadcast control
channel, paging channel and access channel proce-
dures.
[0068] The LAC Sublayer 32 provides services to Lay-
er 3 60. SDUs are passed between Layer 3 60 and the
LAC Sublayer 32. The LAC Sublayer 32 provides the
proper encapsulation of the SDUs into LAC PDUs, which
are subject to segmentation and reassembly and are
transferred as encapsulated PDU fragments to the MAC
Sublayer 31.
[0069] Processing within the LAC Sublayer 32 is done
sequentially, with processing entities passing the partial-
ly formed LAC PDU to each other in a well-established
order. SDUs and PDUs are processed and transferred
along functional paths, without the need for the upper
layers to be aware of the radio characteristics of the phys-
ical channels. However, the upper layers could be aware
of the characteristics of the physical channels and may
direct Layer 2 30 to use certain physical channels for the
transmission of certain PDUs.
[0070] A 1xEV-DO system is optimized for packet data
service and characterized by a single 1.25MHz carrier
("1x") for data only or data Optimized ("DO"). Further-
more, there is a peak data rate of 2.4 Mbps or 3.072 Mbps
on the forward Link and 153.6 Kbps or 1.8432 Mbps on
the reverse Link. Moreover, a 1xEV-DO system provides
separated frequency bands and internetworking with a
1x System. Figure 7 illustrates a comparison of
cdma2000 for a 1x system and a 1xEV-DO system.
[0071] In CDMA2000, there are concurrent services,
whereby voice and data are transmitted together at a
maximum data rate of 614.4 kbps and 307.2 kbps in prac-
tice. An MS 2 communicates with the MSC 5 for voice
calls and with the PDSN 12 for data calls. A cdma2000
system is characterized by a fixed rate with variable pow-
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er with a Walsh-code separated forward traffic channel.
[0072] In a 1xEV-DO system, the maximum data rate
is 2.4 Mbps or 3.072 Mbps and there is no communication
with the circuit-switched core network 7. A 1xEV-DO sys-
tem is characterized by fixed power and a variable rate
with a single forward channel that is time division multi-
plexed.
[0073] Figure 8 illustrates a 1xEV-DO system architec-
ture. In a 1xEV-DO system, a frame consists of 16 slots,
with 600 slots / sec, and has a duration of 26.67 ms, or
32,768 chips. A single slot is 1.6667 ms long and has
2048 chips. A control/traffic channel has 1600 chips in a
slot, a pilot channel has 192 chips in a slot and a MAC
channel has 256 chips in a slot. A 1xEV-DO system fa-
cilitates simpler and faster channel estimation and time
synchronization,
[0074] Figure 9 illustrates a 1xEV-DO default protocol
architecture. Figure 10 illustrates a 1xEV-DO non-default
protocol architecture.
[0075] Information related to a session in a 1xEV-DO
system includes a set of protocols used by an MS 2, or
access terminal (AT), and a BS 6, or access network
(AN), over an airlink, a Unicast Access Terminal Identifier
(UATI), configuration of the protocols used by the AT and
AN over the airlink and an estimate of the current AT
location.
[0076] The Application Layer provides best effort,
whereby the message is sent once, and reliable delivery,
whereby the message can be retransmitted one or more
times. The stream layer provides the ability to multiplex
up to 4 (default) or 255 (non-default) application streams
for one AT 2.
[0077] The Session Layer ensures the session is still
valid and manages closing of session, specifies proce-
dures for the initial UATI assignment, maintains AT ad-
dresses and negotiates/provisions the protocols used
during the session and the configuration parameters for
these protocols.
[0078] Figure 11 illustrates the establishment of a
1xEV-DO session. As illustrated in FIG. 14, establishing
a session includes address configuration, connection es-
tablishment, session configuration and exchange keys.
[0079] Address configuration refers to an Address
Management protocol assigning a UATI and Subnet
mask. Connection establishment refers to Connection
Layer Protocols setting up a radio link. Session configu-
ration refers to a Session Configuration Protocol config-
uring all protocols. Exchange key refers a Key Exchange
protocol in the Security Layer setting up keys for authen-
tication.
[0080] A "session’ refers to the logical communication
link between the AT 2 and the RNC, which remains open
for hours, with a default of 54 hours. A session lasts until
the PPP session is active as well. Session information is
controlled and maintained by the RNC in the AN 6.
[0081] When a connection is opened, the AT 2 can be
assigned the forward traffic channel and is assigned a
reverse traffic channel and reverse power control chan-

nel. Multiple connections may occur during single ses-
sion.
[0082] The Connection Layer manages initial acquisi-
tion of the network and communications. Furthermore,
the Connection Layer maintains an approximate AT 2
location and manages a radio link between the AT 2 and
the AN 6. Moreover, the Connection Layer performs su-
pervision, prioritizes and encapsulates transmitted data
received from the Session Layer, forwards the prioritized
data to the Security Layer and decapsulates data re-
ceived from the Security Layer and forwards it to the Ses-
sion Layer.
[0083] Figure 12 illustrates Connection Layer Proto-
cols. As illustrated in Figure 12, the protocols include an
Initialization State, an Idle State and a Connected State.
[0084] In the Initialization State, the AT 2 acquires the
AN 6 and activates the initialization State Protocol. In the
Idle State, a closed connection is initiated and the Idle
State Protocol is activated. In the Connected State, an
open connection is initiated and the Connected State
Protocol is activated.
[0085] A closed connection refers to a state where the
AT 2 is not assigned any dedicated air-link resources and
communications between the AT and AN 6 are conduct-
ed over the access channel and the control channel. An
open connection refers to a state where the AT 2 can be
assigned the forward traffic channel, is assigned a re-
verse power control channel and a reverse traffic channel
and communication between the AT 2 and AN 6 is con-
ducted over these assigned channels as well as over the
control channel.
[0086] The Initialization State Protocol performs ac-
tions associated with acquiring an AN 6. The Idle State
Protocol performs actions associated with an AT 2 that
has acquired an AN 6, but does not have an open con-
nection, such as keeping track of the AT location using
a Route Update Protocol. The Connected State Protocol
performs actions associated with an AT 2 that has an
open connection, such as managing the radio link be-
tween the AT and AN 6 and managing the procedures
leading to a closed connection. The Route Update Pro-
tocol performs actions associated with keeping track of
the AT 2 location and maintaining the radio link between
the AT and AN 6. The Overhead Message Protocol
broadcasts essential parameters, such as QuickConfig,
SectorParameters and AccessParameters message,
over the control channel. The Packet Consolidation Pro-
tocol consolidates and prioritizes packets for transmis-
sion as a function of their assigned priority and the target
channel as well as providing packet de-multiplexing on
the receiver.
[0087] The Security Layer includes a key exchange
function, authentication function and encryption function.
The key exchange function provides the procedures fol-
lowed by the AN 2 and AT 6 for authenticating traffic. The
authentication function provides the procedures followed
by the AN 2 and AT 6 to exchange security keys for au-
thentication and encryption. The encryption function pro-
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vides the procedures followed by the AN 2 and AT 6 for
encrypting traffic.
[0088] The 1xEV-DO forward Link is characterized in
that no power control and no soft handoff is supported.
The AN 6 transmits at constant power and the AT 2 re-
quests variable rates on the forward Link. Because dif-
ferent users may transmit at different times in TDM, it is
difficult to implement diversity transmission from different
BS’s 6 that are intended for a single user.
[0089] In the MAC Layer, two types of messages orig-
inated from higher layers are transported across the
physical layer, specifically a User data message and a
signaling message. Two protocols are used to process
the two types of messages, specifically a forward traffic
channel MAC Protocol for the User data message and a
control channel MAC Protocol, for the signaling mes-
sage.
[0090] The Physical Layer is characterized by a
spreading rate of 1.2288 Mcps, a frame consisting of 16
slots and 26.67 ms, with a slot of 1.67 ms and 2048 chips.
The forward Link channel includes a pilot channel, a for-
ward traffic channel or control channel and a MAC chan-
nel.
[0091] The pilot channel is similar to the to the
cdma2000 pilot channel in that it comprises all "0" infor-
mation bits and Walsh-spreading with W0 with 192 chips
for a slot.
[0092] The forward traffic channel is characterized by
a data rate that varies from 38.4 kbps to 2.4576 Mbps or
from 4.8 kbps to 3.072 Mbps. Physical Layer packets can
be transmitted in 1 to 16 slots and the transmit slots use
4-slot interlacing when more than one slot is allocated.
If ACK is received on the reverse Link ACK channel be-
fore all of the allocated slots have been transmitted, the
remaining slots shall not be transmitted.
[0093] The control channel is similar to the sync chan-
nel and paging channel in cdma2000. The control chan-
nel is characterized by a period of 256 slots or 427.52
ms, a Physical Layer packet length of 1024 bits or 128,
256, 512 and 1024 bits and a data rate of 38.4 kbps or
76.8 kbps or 19.2 kbps, 38.4 kbps or 76.8 kbps.
[0094] The 1xEV-DO reverse link is characterized in
that the AN 6 can power control the reverse Link by using
reverse power control and more than one AN can receive
the AT’s 2 transmission via soft handoff. Furthermore,
there is no TDM on the reverse Link, which is channelized
by Walsh code using a long PN code.
[0095] An access channel is used by the AT 2 to initiate
communication with the AN 6 or to respond to an AT
directed message. Access channels include a pilot chan-
nel and a data channel.
[0096] An AT 2 sends a series of access probes on the
access channel until a response is received from the AN
6 or a timer expires. An access probe includes a preamble
and one or more access channel Physical Layer packets.
The basic data rate of the access channel is 9.6 kbps,
with higher data rates of 19.2 kbps and 38.4 kbps avail-
able.

[0097] When more that one AT 2 is paged using the
same Control channel packet, Access Probes may be
transmitted at the same time and packet collisions are
possible. The problem can be more serious when the
ATs 2 are co-located, are in a group call or have similar
propagation delays.
[0098] Multiple input, multiple output (MIMO) refers to
the use of multiple antennas at the transmitter and the
receiver for improved performance. When two transmit-
ters and two or more receivers are used, for example,
two simultaneous data streams can be sent, which dou-
ble the data rate.
[0099] In MIMO, two operations mode can be assumed
based on the availability of channel status information at
the transmitter side - open-loop and closed-loop opera-
tions. In the open-loop operation, channel information is
not assumed. Albeit simplicity of the operation, due to
lack of channel status information, open-loop operation
can incur performance loss.
[0100] Different from the open-loop operation, in the
closed-loop operation, partial or full channel status infor-
mation can be assumed.
[0101] The operations of MIMO transmission often re-
quire overhead transmission from all antennas involved.
As a result, resources (e.g., power) can be wasted and
throughput can be affected due to interference(s) intend-
ed for other users.
[0102] In order to promote improved performance in
both the open-loop and the closed-loop operations in the
MIMO systems, transmission of overhead can be modi-
fied. In other words, transmission of overhead (e.g., pre-
amble, a medium access control (MAC), and/or pilot in
1xEV-DO) can be reduced. Consequently, transmission
power can be used more effectively and efficiently as
well as interference leading to throughput increase can
be reduced.
[0103] Figure 13 illustrates an exemplary diagram of a
multiple antenna transmission architecture. More specif-
ically, Figure 13 is an architecture for transmit diversity
with antenna selection. Referring to Figure 13, data
stream is encoded based on feedback information pro-
vided from the receiving side. More specifically, based
on the feedback information, the data is processed using
an adaptive modulation and coding (AMC) scheme at the
transmitting end. The data processed according to the
AMC scheme is channel coded, interleaved, and then
modulated into symbols (which can also be referred to
as coded or modulated data stream).
[0104] The symbols are then demultiplexed to multiple
STC encoder blocks. Here, demultiplexing is based on
the code rate and modulation that the carrier can support.
Each STC encoder block encodes the symbols and out-
puts to encoded symbols to inverse fast Fourier transform
(IFFT) block(s). The IFFT block transforms the encoded
symbols. The transformed symbols are then assigned to
antennas selected by antenna selector(s) for transmis-
sion to the receiving end. The selection as to which an-
tenna to be used for transmission can be based on the
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feedback information.
[0105] Figure 14 is another exemplary diagram illus-
trating transmit diversity combined with antenna selec-
tion. Different from Figure 13 which is designed for a sin-
gle codeword (SWC) operation, in Figure 14, adaptive
modulation and coding is performed per carrier basis and
is designed for a multiple codeword (MWC) operation.
[0106] According to Figures 13 and 14, the data is proc-
essed by the STC encoders before being processed by
the IFFT block(s). However, it is possible for the data to
be processed by the IFFT block before being processed
by the STC encoder blocks. In short, the processing order
between the STC encoders and the IFFT blocks can be
switched.
[0107] In detail, the feedback information from the re-
ceiving end can be used in performing channel coding
and modulation (or in executing the AMC scheme) to the
data stream. This AMC scheme process is illustrated in
a dotted box. The feedback information used in channel
coding and modulation can be a data rate control (DRC)
or a channel quality indicator (CQI), for example. Further,
the feedback information can include various information
such as sector identification, carrier/frequency index, an-
tenna index, supportable CQI value, best antenna com-
bination, selected antennas, and a supportable signal-
to-interference noise ratio (SINR) for a given assigned
multi-carriers.
[0108] The information related to selected antennas
as well as its supportable SINR can be transmitted
through a channel from the receiving end to the trans-
mitting end (e.g., reverse link) or on a different channel.
Such a channel can be a physical channel or a logical
channel. Further, the information related to the selected
antennas can be transmitted in a form of a bitmap. The
position of each bitmap represents the antenna index.
[0109] The DRC or the CQI, for example, can be meas-
ured per transmit antenna. As an example of the CQI, a
transmitting end can send signal (e.g., pilot) to a receiving
end to determine the quality of the channel(s) through
which the signal was sent. Each antenna transmits its
own pilot for the receiving end to extract the channel in-
formation from the antenna element to the receiving end.
The transmitting end can also be referred to as an access
node, base station, network, or Node B. Moreover, the
receiving end can also be referred to as an access ter-
minal, mobile terminal, mobile station, or mobile terminal
station. In response to the signal from the transmitting
end, the receiving end can send to the transmitting end
the CQI to provide the channel status or channel condi-
tion of the channel through which the signal was sent.
[0110] Furthermore, the feedback information (e.g.,
DRC or CQI) can be measured using a pre-detection
scheme or a post-detection scheme. The pre-detection
scheme includes inserting antenna-specific known pilot
sequence before an orthogonal frequency division mul-
tiplexing (OFDM) block using a time division multiplexing
(TDM). The post-detection scheme involves using anten-
na-specific known pilot pattern in OFDM transmission.

[0111] Further, the feedback information is based on
each bandwidth or put differently, the feedback informa-
tion includes the channel status information on each of
N number of 1.25 MHz, 5 MHz, or a sub-band of OFDM
bandwidth.
[0112] As discussed, the symbols processed using the
AMC scheme are demultiplexed to multiple STC encoder
blocks. The STC encoder blocks can implement various
types of coding techniques. For example, the encoder
block can be a STC encoder. Each STC encoder can
have a basic unit of MHz. In fact, in Figure 16, the STC
encoder covers 1.25 MHz. Other types of coding tech-
niques include space-time block code (STBC), non-or-
thogonal STBC (NO-STBC), space-time Trellis coding
(STTC), space-frequency block code (SFBC), space-
time frequency block code (STFBC), cyclic shift diversity,
cyclic delay diversity (CDD), Alamouti, and precoding.
[0113] As discussed, the IFFT transformed symbols
are assigned to specific antenna(s) by the antenna se-
lectors based on the feedback information. That is, in
Figure 16, the antenna selector chooses the pair of an-
tenna corresponding to two outputs from the STC encod-
er specified in the feedback information.
[0114] The antenna selectors select the antennas for
transmitting specific symbols. At the same time, the an-
tenna selector can choose the carrier (or frequency band-
width) through which the symbols are transmitted. The
antenna selection as well as frequency selection is based
on the feedback information which is provided per each
bandwidth of operation. Furthermore, the wireless sys-
tem in which antenna and frequency allocation is made
can be a multi input, multi output (MIMO) system.
[0115] In the MIMO system having multiple antennas,
the antennas for transmitting data can be classified as
primary antenna(s) and secondary antenna(s). The pri-
mary antenna(s) can be defined by the antenna(s) that
provides best reception quality or the antenna(s) with the
smallest index among the antennas involved in the trans-
mission.
[0116] Figure 15 is an exemplary diagram illustrating
overhead reduction transmission. Here, a single antenna
(also referred to as a primary antenna) is used to carry
the overhead information. As discussed, the primary an-
tenna can be selected based on criteria. That is, the an-
tenna having the best channel condition or the antenna
having the smallest index can be selected as the primary
antenna.
[0117] The primary antenna can be used to carry (or
transmit) the preamble. The preamble can include infor-
mation on the data packet. Moreover, the primary anten-
na can be used to carry the overhead information which
can include pilot and medium access control (MAC). In
addition, the primary antenna can be used to transmit
data including the code division multiplex (CDM) data
and the OFDM data. Furthermore, any retransmission of
the preambles is transmitted via the primary antenna.
[0118] The antenna not selected as the primary anten-
na or having less-than-best channel condition and/or not
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the smallest index can be selected as secondary anten-
na. The secondary antenna can be used to transmit only
the data (e.g., CDM data and OFDM data). Unlike the
primary antenna, the secondary antenna does not trans-
mit the preambles nor the overhead information. The
overhead information is transmitted via the primary an-
tenna so as to support legacy access terminals (ATs)
and/or new ATs. Here, support of the legacy AT can be
referred to as transmission of CDM data, and the new
AT can be referred to as transmission of the OFDM data.
[0119] The transmission of the preambles (e.g., legacy
preamble) and the legacy data (e.g., CDM data) usually
take place in a sub-slot (or a quarter slot). The sub-slot
usually has a duration of 400 chips, and often, a portion
of the 400 chips are occupied by the preamble while the
remaining portion of the 400 chips are occupied by the
data.
[0120] Referring to Figure 15, Antenna ’0’ and Antenna
’2’ are selected for transmitting data on carriers 0 and 1.
Moreover, Antenna ’0’ and Antenna ’1’ are selected for
transmitting data on carrier 2, and Antenna ’1’ and An-
tenna ’2’ are selected for transmitting data on carrier 3.
Hence, Antenna ’0’ is the primary antenna for carriers 0,
1, and 2, and Antenna ’1’ is the primary antenna for carrier
3.
[0121] As discussed, the selection of the primary an-
tenna can be based on the reception quality. That is, the
primary antenna can be defined as the antenna that pro-
vides the best reception quality. Alternatively, the selec-
tion of the primary antenna can be based on the smallest
index among the antennas involved in the transmission
such as in the case of more than one antenna selection-
based transmission, spatial multiplexing, and transmit di-
versity-based transmission.
[0122] Preamble can be transmitted over carriers via
one antenna or multiple antennas. More specifically, in
Figure 15, the preamble is transmitted using the first por-
tion of the basic transmission unit. For example, in 1xEV-
DO, basic unit is slot with duration of 1.667 ms and the
first portion is ¨ slot with the duration of 400 chips (du-
ration of each chip is 1/1.2288 ms). Preamble transmis-
sion takes place using the portion of ¨ slot.
[0123] In Figure 15, the preambles from Blocks #0, #1,
and #2 are transmitted on carriers 0, 1, and 2 (also indi-
cated as f0, f1, and f2). Moreover, the preamble from Block
#3 is transmitted on carrier 3 (also indicated as f3). Since
Antenna ’0’ is the primary antenna for carriers 0, 1, and
2, and Antenna ’1’ is the primary antenna for carrier 3,
the preambles are transmitted accordingly using the first
portion of respective slots. Furthermore, retransmissions
of the preambles are made via the primary antenna(s)
only.
[0124] Further to transmission in ̈  slot (or sub-slot) of
the preamble and the CDM data, the preamble can also
be transmitted with an orthogonal frequency division mul-
tiplexing (OFDM) data. As discussed, Figure 15 shows
the example transmission assuming preamble + CDM
data transmission in ¨ slot.

[0125] According to the embodiment of Figure 15,
transmission(s) and/or retransmission(s) of overhead in-
formation are transmitted using only the primary antenna.
The overhead can include a preamble for user identifi-
cation or channel type (e.g., data or control channel),
medium access control (MAC), and pilot as in 1xEV-DO.
In addition, the overhead including pilot and medium ac-
cess control (MAC) can be made through the primary
antenna so as to support legacy access terminals (ATs)
and /or new ATs.
[0126] Data can be transmitted through both the pri-
mary and second antennas, as illustrated in Figure 16.
Here, the data transmission antenna-specific pilot sig-
nals can be transmitted to help new ATs estimate the
channel from each antenna.
[0127] Figure 16 is an exemplary diagram illustrating
transmission assuming preamble and OFDM data trans-
mission. More specifically, Figure 16 illustrates transmis-
sion of preamble and OFDM data in the 1/4 transmission
slot.
[0128] As discussed, the primary antenna and the sec-
ondary antenna can be selected based on channel con-
dition and/or size of the index. It is possible in multiple
antenna situations to have more than one secondary an-
tenna.
[0129] Referring to Figure 16, transmission of the over-
head, including pilot and MAC, is made by Antenna ’0’
for backward compatibility support. If, however, back-
ward compatibility can be ignored or is no longer an issue,
then only the preamble can be fixed and/or sent by a
fixed antenna (e.g., Antenna ’0’). Even if backward com-
patibility is no longer an issue, the preamble can be sent
by each carrier having the best channel condition. How-
ever, there can be signaling problem based on condition,
and therefore, it is better to fix or select the antenna for
transmission for improved reliability.
[0130] The preamble is assumed to be transmitted us-
ing some assigned sub-carrier(s). In Figure 16, both pri-
mary and secondary antennas can be used to transmit
the preambles, but the MAC and pilot are transmitted
using only primary antenna.
[0131] As discussed, the preambles can be sent by
only one antenna. For example, the primary antenna
(e.g., Antenna ’0’) can be used to transmit the preambles.
In other words, Antenna ’0’ can be selected for transmit-
ting data on carriers 0, 1, 2, and 3. Hence, Antenna ’0’
is considered the primary antenna.
[0132] Further, the preambles can be sent by multiple
antennas. For example, Figure 16 illustrates the pream-
ble being transmitted by all three antennas. That is, the
preambles are transmitted via not only the primary an-
tennas but also secondary antennas.
[0133] For carrier 0, antennas 0 and 2 are selected.
As such, Antenna ’0’ is the primary antenna and Antenna
’2’ is the secondary antenna.
[0134] Different from a situation where the preambles
are transmitted from/by only one antenna, the preambles
are transmitted and retransmitted only through the pri-
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mary antenna. In a situation where the preambles are
transmitted from/by multiple antennas, the preambles
are not limited to transmission from only the primary an-
tenna but the secondary antenna can be also used.
[0135] In short, the preambles of Figure 16 are trans-
mitted via the primary antennas (e.g., Antenna ’0’ and
Antenna ’1’), and any retransmissions of the preambles
can only take place via the primary antennas. However,
if the preambles are sent by multiple antennas, as illus-
trated in Figure 16, both the primary and secondary an-
tennas can be used to transmit the preambles.
[0136] Figure 17 is another exemplary diagram illus-
trating transmission of preamble and OFDM data. Here,
the basic bandwidth is assigned as a whole. That is, dif-
ferent from Figure 15, multiple of the basic unit of band-
width (i.e., 1.25 MHz) is assigned as a whole. In other
words, the gap(s) between the carriers (or bands) can
be eliminated and used as a part of the OFDM data. More-
over, the overhead transmission (e.g., pilot and MAC)
can be combined to eliminate the gap(s) between carriers
as well.
[0137] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of the
invention as defined by the appended claims.

Claims

1. A method of transmitting data in a multi input, multi
output, MIMO, system, the method comprising:

receiving antenna selection information from a
receiving side;
selecting an antenna from a plurality of trans-
mission antennas as a primary antenna based
on the antenna having a smallest index from the
plurality of transmission antennas, wherein the
transmission antennas are identified by the an-
tenna selection information;
selecting at least one secondary antenna from
the plurality of antennas, wherein the at least
one secondary antenna is different to the prima-
ry antenna;
transmitting at least one preamble via the pri-
mary antenna, wherein the preamble includes
information on a data packet; and
transmitting only the data via the at least one
secondary antenna, wherein the data does not
include the preamble.

2. The method of claim 1, wherein the preamble in-
cludes at least one of user identification, channel
type and pilot.

3. The method of claim 1, wherein the preamble is
transmitted using a first portion of a basic transmis-
sion unit, wherein the first portion is a 1/4-slot with

duration of 400 chips, and wherein the basic trans-
mission unit is slot with duration of 1.667 Millisec-
onds.

4. The method of claim 3, wherein the 1/4-slot includes
at least one of a code division multiplex, CDM, pre-
amble, an orthogonal frequency division multiplex,
OFDM, preamble, a CDM data, and OFDM data.

5. The method of claim 1, wherein the primary antenna
is used to transmit orthogonal frequency division
multiplex, OFDM, data.

6. The method of claim 1, wherein the primary antenna
is used to re-transmit the preamble.

7. The method of claim 1, wherein the preamble and
the data are assigned to a bandwidth as a whole.

Patentansprüche

1. Verfahren zum Senden von Daten in einem Mehr-
facheingang/Mehrfachausgang-System, MIMO-
System, wobei das Verfahren Folgendes umfasst:

Empfangen von Antennenauswahlinformatio-
nen von einer Empfangsseite;
Auswählen einer Antenne unter mehreren Sen-
deantennen als eine primäre Antenne auf der
Basis der Antenne, die den kleinsten Index unter
den mehreren Sendeantennen hat, wobei die
Sendeantennen durch die Antennenauswahlin-
formationen identifiziert werden;
Auswählen wenigstens einer sekundären An-
tenne unter den mehreren Antennen, wobei die
wenigstens eine sekundäre Antenne von der pri-
mären Antenne verschieden ist;
Senden wenigstens einer Präambel über die pri-
märe Antenne, wobei die Präambel Informatio-
nen über ein Datenpaket enthält; und
Senden nur der Daten über die wenigstens eine
sekundäre Antenne, wobei die Daten die Prä-
ambel nicht enthalten.

2. Verfahren nach Anspruch 1, wobei die Präambel ei-
ne Anwenderkennung und/oder einen Kanaltyp
und/oder einen Piloten enthält.

3. Verfahren nach Anspruch 1, wobei die Präambel un-
ter Verwendung eines ersten Abschnitts einer Ba-
sissendeeinheit gesendet wird,
wobei der erste Abschnitt ein 1/4-Schlitz mit einer
Dauer von 400 Chips ist und wobei die Basissende-
einheit ein Schlitz mit einer Dauer von 1,667 Millise-
kunden ist.

4. Verfahren nach Anspruch 3, wobei der 1/4-Schlitz
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eine Codemultiplex-Präambel, CDM-Präambel,
und/oder eine Orthogonalfrequenzmultiplex-Präam-
bel, OFDM-Präambel, und/oder CDM-Daten
und/oder OFDM-Daten enthält.

5. Verfahren nach Anspruch 1, wobei die primäre An-
tenne verwendet wird, um Orthogonalfrequenzmul-
tiplex-Daten, OFDM-Daten, zu senden.

6. Verfahren nach Anspruch 1, wobei die primäre An-
tenne verwendet wird, um die Präambel erneut zu
senden.

7. Verfahren nach Anspruch 1, wobei die Präambel und
die Daten als Ganzes einer Bandbreite zugewiesen
sind.

Revendications

1. Procédé de transmission de données dans un sys-
tème multi-entrée, multi-sortie, MIMO, le procédé
comprenant :

la réception d’informations de sélection d’anten-
ne d’un côté récepteur ;
la sélection d’une antenne d’une pluralité d’an-
tennes de transmission en tant qu’antenne pri-
maire basée sur l’antenne présentant un index
le plus petit parmi la pluralité d’antennes de
transmission, dans lequel les antennes de trans-
mission sont identifiées par des informations de
sélection d’antenne ;
la sélection d’au moins une antenne secondaire
parmi la pluralité d’antennes, dans lequel l’au
moins une antenne secondaire est différente de
l’antenne primaire ;
la transmission d’au moins un préambule par le
biais de l’antenne primaire, dans lequel le
préambule inclut des informations sur un paquet
de données ; et
la transmission uniquement des données par le
biais de l’au moins une antenne secondaire,
dans lequel les données n’incluent pas le
préambule.

2. Procédé selon la revendication 1, dans lequel le
préambule comprend au moins un d’une identifica-
tion d’utilisateur, d’un type de canal et d’un pilote.

3. Procédé selon la revendication 1, dans lequel le
préambule est transmis en utilisant une première
partie d’une unité de transmission de base,
dans lequel la première partie est un créneau 1/4
ayant une durée de 400 puces, et
dans lequel l’unité de transmission de base est un
créneau ayant une durée de 1.667 millisecondes.

4. Procédé selon la revendication 3, dans lequel le cré-
neau 1/4 comprend au moins l’un d’un multiplexage
de division de code, d’un CDM, d’un préambule, d’un
multiplexage de division de fréquence orthogonal,
d’un OFDM, d’un préambule, de données CDM et
de données OFDM.

5. Procédé selon la revendication 1, dans lequel l’an-
tenne primaire est utilisée pour transmettre le multi-
plexage de division de fréquence orthogonal,
l’OFDM, les données.

6. Procédé selon la revendication 1, dans lequel l’an-
tenne primaire est utilisée pour re-transmettre le
préambule.

7. Procédé selon la revendication 1, dans lequel le
préambule et les données sont assignés à une ban-
de passante en tant qu’un tout.
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