EP 2 375 827 B9

(19)

(12)

Patent Office

s brvets " (11) EP 2 375 827 B9
CORRECTED EUROPEAN PATENT SPECIFICATION

Europdisches
Patentamt
0’ European

(15) Correction information: (51) International Patent Classification (IPC):
Corrected versionno 1 (W1 B1) HO4W 52/00 (2009.07) HO04W 52/32 (2009.01)
Corrections, see HOo4L 1/00 (2°96-9"

Description Paragraph(s) 3, 8,9, 10, 11, 12,
13,14, 18,19, 20, 21, 22,23,29, (52) Cooperative Patent Classification (CPC):
30, 31, 33, 34, 37, 38, 41, 44, 45, HO04W 52/325; HO4L 1/0026; HO4L 1/003;
46, 47, 50, 51, 52, 54, 57, 58, 59, HO4W 52/146; HO4W 52/242; HO4W 52/247;
60, 62, 63, 64, 67,70, 71,72, 73, HO4W 52/367
76, 79, 80, 83, 84, 85, 86, 87

Claims DE 2,3,4,5,6,7,8,11,12,13, 14, (86) International application number:
15,16 PCT/CN2009/000740

Claims EN 2,3,4,5,6,7,8,11,12,13, 14,
15,16 (87) International publication number:

Claims FR 2,3,5,6,7,8,11,12,13, 14, 15, WO 2010/078702 (15.07.2010 Gazette 2010/28)
16

(48) Corrigendum issued on:

12.04.2023 Bulletin 2023/15

(45) Date of publication and mention
of the grant of the patent:
28.08.2013 Bulletin 2013/35

(21) Application number: 09837260.0

(22) Date of filing: 01.07.2009

(54) A PHYSICAL UPLINK SHARED CHANNEL TRANSMISSION POWER CONTROL METHOD AND
SYSTEM
VERFAHREN UND SYSTEM ZUR STEUERUNG DER UBERTRAGUNGSLEISTUNG EINES
MEHRFACH GENUTZTEN PHYSIKALISCHEN UPLINK-KANALS
PROCEDE ET SYSTEME DE COMMANDE DE PUISSANCE D’EMISSION DE CANAL PARTAGE DE
LIAISON MONTANTE PHYSIQUE

(84) Designated Contracting States: (72) Inventors:

ATBE BG CH CY CZDE DKEE ES FIFR GB GR * DAl Bo
HRHUIEISITLILT LU LV MC MK MT NL NO PL Shenzhen
PT RO SE SI SK SM TR Guangdong 518057 (CN)
* HAO, Peng
(30) Priority: 06.01.2009 CN 200910002367 Shenzhen
Guangdong 518057 (CN)

(43) Date of publication of application: e ZUO, Zhisong

12.10.2011 Bulletin 2011/41 Shenzhen
Guangdong 518057 (CN)

(73) Proprietor: ZTE Corporation * YU, Guanghui

Shenzhen, Guangdong 518057 (CN) Shenzhen
Guangdong 518057 (CN)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR) (Cont. next page)



EP 2 375 827 B9

* XU, Jin
Shenzhen
Guangdong 518057 (CN)

(74) Representative: Wihlsson, Joakim Per Magnus
Bjerkéns Patentbyra KB
P.O. Box 5366
102 49 Stockholm (SE)

(56) References cited:
EP-A1-1 708 534 EP-A2-1 699 144
CN-A- 1734967 CN-A- 1829 111
CN-A-101132203 CN-A-101 237 260
CN-A-101 448 310 US-A1-2004 102 205




10

15

20

25

30

35

40

45

50

55

EP 2 375 827 B9
Description
TECHNICAL FIELD

[0001] The presentinvention relates to a communication field, and particularly to a transmission power control method
and system for a physical uplink shared channel.

BACKGROUND

[0002] In aLTE (Long Term Evolution) system, physical uplink channels mainly include a PUCCH (Physical Uplink
Control Channel) and a PUSCH (Physical Uplink Shared Channel) and so on. The PUCCH is used for transmitting uplink
control information, which includes uplink feedback such as ACK (Acknowledge)/NACK (Non-Acknowledge), CQl (Chan-
nel Quality Indication), Rl (Rank Indication), and PMI (Precoding Matrix Indicator) and so on. PUSCH may only transmit
Uplink Shared Channel (UL-SCH) data or may only transmit uplink control information, or may transmit both uplink
shared channel data and uplink control information.

[0003] All User Equipments (UE) in a cell need to set transmission power of a physical uplink shared channel in every
subframe. In an adjustment process of uplink closed loop power control, for a certain subframe i, the setting formula (or
called as a power control formula, hereinafter referred to as formula 1) for the transmission power of its physical uplink
shared channel (take dBm as a unit) is:

Boyser (©) =min{ B, 4, 10-1og, (M pyecy; () + By pyseu () + & PL+A () + f ()},

where Py ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i, that is the number of resource blocks
used for transmitting the PUSCH in subframe i;

Po pusch (i) represents target reference power. For the specific definition of variable j, please refer to relative standard
documents of LTE, such as the definition in section 5.1.1.1 of TS 36.213 (LTE physical layer);

o represents a path loss correction factor;

PL represents path loss;

A+e(i) represents a transmission format offset parameter, wherein

When Kg=1.25, Atg(i) = 10-l0g4o(2MPRKs-1); when Kg= 0, A7¢(1)=0;
Kg is a parameter configured by RRC (Radio Resource Control) at a high layer;
MPR = TBS | Ngg, where TBS represents the size of a transmission block; Ngg represents the number of resource

N =M, - No° o NDEH
RE ~— "™ PUSCH sC symb
elements, MpscH represents the bandwidth used for
PUSCH

symb

transmitting the physical uplink shared channel, represents the number of SC-FDMA (Single Carrier-

RB

Frequency Division Multiple Access) symbols used for transmitting the PUSCH; 8¢ represents the number of

subcarriers (resource elements) contained in a resource block, which is used for representing the size of a resource
block in a frequency domain. TBS and Mp5cy can be obtained according to a signaling in an initial PDCCH of a
transmission block;

f(i) represents the power control correction function of subframe i.

[0004] As TBS represents the size of a transmission block, when there is only uplink control information but no uplink
shared channel data sent over a physical uplink shared channel, the size of a transmission block is 0, thatis TBS =0, then,

A (i) =10-log,,(2""**s —1) =10x1og,, (2™'* -1) =10xlog,, 0,

where A1e(i) is an infinite value, which is meaningless; this can lead to troubles in system realization. When there is only
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uplink control information but no uplink shared channel data sent over a physical uplink shared channel, the power
control of the physical uplink shared channel can not be realized, the transmission performance of uplink control infor-
mation can be affected, and thereby the overall performance of a system can be caused to decline.

SUMMARY

[0005] The technical problem to be solved by this invention is to overcome the shortcomings of the existing technology
by providing a transmission power control method and a system fora PUSCH when there is only uplink control information
but no uplink shared channel data sent over the physical uplink shared channel, thus to ensure the overall performance
of a system.

[0006] To solve the problem as above, this invention provides a transmission power control method for a physical
uplink shared channel. The method includes: when there is only uplink control information but no uplink shared channel
data sent over the physical uplink shared channel, the transmission power of the physical uplink shared channel is set
according to the total number of bits contained in a channel quality indication signaling and its corresponding cyclic
redundancy check as well as amplitude offset.

[0007] Further, the aforesaid method may also have the following characteristic, the transmission power of the physical
uplink shared channel is set according to the following formula:

Byyscu () =min{ B,y ,10-log, (M pyscyy (D) + By pyscn (J) + @+ PL+ A (D) + f (D)},

where Py,ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the physical uplink shared channel in subframe i;

Po pusch() represents target reference power;

o represents a path loss correction factor;

PL represents path loss;

f(i) represents a power control correction function of subframe i;

Atg(i) is a transmission format offset parameter;

[0008] When Kg=1.25, Atg(i) = 10-log4o((2MPRKs-1)-AB), or Atg(i) = 10-l0og4o(2MPRKs-1)+AB when Kg = 0, Arp() =0 ;
Ks is a parameter configured by radio resource control at a high layer; MPR = O/Ngg, where Nrg represents the number

_ RB _ A7PUSCH
NRE—MPUSCH.NSC Nsymb s

of resource elements, where Mpj5cH represents the bandwidth used for

NPUSCH
transmitting the physical uplink shared channel, symb represents the number of single carrier-frequency division
RB
multiple access (SC-FDMA) symbols used for transmitting the PUSCH, 8C  represents the number of resource

elements contained in a resource block, O represents the size of information bits, and AP represents the amplitude offset;
wherein when there is only uplink control information but no uplink shared channel data sent over the physical uplink

Aﬂ: CQI

shared channel, 0=0,(,, and when A1c(i) = 10-log4o((2MPRKs-1)-Ap), offset " or when A-i) =
fole]} TF 10 T
—10. col
AIB - 10 loglo offset »

10-logo(2MPR-Ks-1)+AB, where O, represents the total number of bits contained in the

Ccol
channel quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude
offset of channel quality indication information, and Mp5cH is obtained according to a signaling in an initial PDCCH of
a transmission block.

coI
[0009] Further, the aforesaid method may have the following characteristic, the offset s notified by a high layer
signaling.
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col

[0010] Further, the aforesaid method may also have the following characteristic, the value of offset may be 0.750,
1.000, 1.125, 1.250, 1.375, 1.625, 1.750, 2.000, 2.250, 2.500, 2.875, 3.125, 3.500, 4.000, 5.000 or 6.250.

[0011] Further, the aforesaid method may also have the following characteristic, when there is only uplink shared
channel data sent over the physical uplink shared channel, or when there are both uplink control information and uplink
shared channel data sent over the physical uplink shared channel, O=TBS, when Aqg(i) = 10-log4o((2MPRKs-1)-AB), AB
=1, or when Aqg(i)= 10-log,o(2MPRKs-1)+AB, AB=0, where TBS represents the size of a transmission block, and TBS
and MpgcH are obtained according to the signaling in the initial PDCCH of the transmission block.

[0012] Further, the aforesaid method may also have the following characteristic, when there is only uplink shared
channel data sent over the physical uplink shared channel, O=TBS, when A1(i)g = 10.4logy((2MPRKs-1)-AB), AB=1, or
when Aqg(i) = 10-logo(2MPRKs-1)+4p3, AB = 0, where TBS represents the size of a transmission block, and TBS and
MpschH are obtained according to a signaling in a most recent PDCCH related to the transmission block.

[0013] Further, the aforesaid method may also have the following characteristic, when there is only uplink shared
channel data sent over the physical uplink shared channel, or when there are both uplink control information and uplink

c-l
0=YK, ;
r=0

shared channel data sent over the physical uplink shared channel, when

A () =10-log,o (2" -1)-AB)
AB=1, or when Arg(i) = 10:logyo(2MPRKs-1)+AB,

Ap = 0, where C represents the total number of coding blocks, K, represents the number of bits contained in a coding
block with an index of r, and the Mp5cy, C and K, are obtained according to the signaling in the initial PDCCH of the

transmission block.
[0014] Further, the aforesaid method may also have the following characteristic, when there is only uplink shared

C-1
0=>K,

channel data sent over the physical uplink shared channel, r=0 , when Arp(i) = 10-10gqo((2MPRKs-1)-AB),
AB=1, or when Aqg(i) = 10-logo(2MPRKs-1) + AB, AB = 0, where C represents the total number of coding blocks, K,
represents the number of bits contained in a coding block with an index of r, and the Mpgch, C and K, are obtained

according to a signaling in a most recent PDCCH related to the transmission block.

[0015] Further, the aforesaid may also have the following characteristic, the uplink control information includes: Ac-
knowledgment (ACK), and/or Non-Acknowledge (NACK), and/or Rank Indication (RI), Channel Quality Indication (CQl),
and/or Precoding Matrix Indicator (PMI).

[0016] This invention also provides a transmission power control system for a physical uplink shared channel. The
system includes: a power setting module, used for setting the transmission power of the physical uplink shared channel
according to the total number of bits contained in a channel quality indication signaling and its corresponding cyclic
redundancy check as well as an amplitude offset, when there is only uplink control information but no uplink shared
channel data sent over the physical uplink shared channel.

[0017] Further, the aforesaid system may have the following characteristic, the power setting module is used for setting
the transmission power of the physical uplink shared channel according to the following formula:

Prysca (i) = m0in {By,, 10108, (Mipyscgr () + By pyscas () + - PL+ A () + J10)3

where Py ax represents an upper limit of transmission power;

Mpysch(i) represents bandwidth used for transmitting the physical uplink shared channel in subframe i;

Po pusch() represents target reference power;

o represents a path loss correction factor;

PL represents path loss;

f(i) represents a power control correction function of subframe i;

A+g(i) is a transmission format offset parameter;

[0018] When Kg=1.25, Atg(i) = 10-log((2MPRKs-1)-AB), or Ag(i) = 10:logo(2MPRKs-1)+AB ; when Kg = 0, A7e(/) = 0;
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Kg is a parameter configured by radio resource control at a high layer; MPR = O/Ngg, where Ngg represents the number

: RB PUSCH
NRE _MPUSCH 'Nc 'Ns

s b
of resource elements, ym , Where Mp;gc represents the bandwidth used for
PUSCH
transmitting the physical uplink shared channel, symb represents the number of single carrier-frequency division
RB
multiple access symbols used for transmitting the PUSCH, 5¢  represents the number of resource elements con-

tained in a resource block, O represents the size of information bits, and AB represents the amplitude offset;
wherein when there is only uplink control information but no uplink shared channel data sent over the physical uplink

_ pcor
Aﬁ - lB offset

shared channel, O = Ogq;, and when Aqg(i) = 10-logyo((2MPR'Ks-1)-AB), , or when Azg(i) =
Ccor
Aﬂ = 10 ) loglo ﬂaﬂget '
10-logo(2MPR-Ks-1)+AB, where O, represents the total number of bits contained in chan-
cor
offset
nel quality indication signaling and its corresponding cyclic redundancy check, represents an amplitude offset of

channel quality indication information, and Mpgc is obtained according to a signaling in an initial PDCCH of a trans-
mission block.
[0019] Further, the aforesaid system may have the following characteristic, the power setting module is used for

Ccor
obtaining the offset from a high layer signaling.
[0020] Further, the said system may have the following characteristic, the power setting module is used for determining
values of the O and AB in the following way when there is only uplink shared channel data sent over the physical uplink
shared channel, or when there are both uplink control information and uplink shared channel data sent over the physical
uplink shared channel: O=TBS, when A1g(i) = 10-l0go((2MPRKs-1)-AB), AB=1, or when Ap(i) = 10-logo(2MPRKs-1)+AB,
Ap =0, where TBS represents the size of a transmission block, and TBS and Mp;gcH are obtained according to the
signaling in the initial PDCCH of the transmission block.
[0021] Further, the aforesaid system may have the following characteristic, the power setting module is used for
determining values of O and A in the following way when there is only uplink shared channel data sent over the physical
uplink shared channel: O=TBS, when At (i)g = 10 4logo(2MPR'Ks-1)-AB, AB=1, or when Aqg(i)=10-logo(2MPRKs-1)A+,
AB = 0, where TBS represents the size of a transmission block, and TBS and MpgcH are obtained according to a
signaling in a most recent PDCCH related to the transmission block.
[0022] Further, the aforesaid system may have the following characteristic, the power setting module is used for
determining values of O and A in the following way when there is only uplink shared channel data sent over the physical
uplink shared channel, or when there are both uplink control information and uplink shared channel data sent over the

C-l

0=k, ,

r=0 when Ag(i) = 10:logqo((2MPRKs-1)-AB), AB = 1, or when Apg(i) =

10-logo(2MPR-Ks-1)+AB, AB = 0, where C represents the total number of coding blocks, K, represents the number of bits
contained in a coking block with an index of r, and the Mp;scy, C and K, are obtained according to the signaling in the

initial PDCCH of the transmission block.
[0023] Further, the aforesaid system may have the following characteristic, the power setting module is used for
determining values of O and A in the following way when there is only uplink shared channel data sent over the physical

C-1
0=2 K,
uplink shared channel: =0 \when A7 (D =10.4logy((2MPRKs -1) - Ap), AB = 1, or when Arp(i)=10-log4o(2MPR Ks.
1)+AB, Ap=0, where C represents the total number of coding blocks, K, represents the number of bits contained in a

physical uplink shared channel:
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coding block with an index of r, and the Mp 5y, C and K, are obtained according to a signaling in a most recent PDCCH

related to the transmission block.

[0024] Thisinvention provides a transmission power control method and a system for a physical uplink shared channel
to solve the problem of power control of the physical uplink shared channel when there is only uplink control information
but no uplink shared channel data sent over the physical uplink shared channel, thus to ensure the overall performance
of a system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Fig.1 is the flow chart for calculating the transmission power of a physical uplink shared channel when there is
only uplink control information but no uplink shared channel data sent over a physical uplink shared channel in the
embodiments of this invention.

DETAILED DESCRIPTION

[0026] The basic thought of this invention is that, when there is only uplink control information but no uplink shared
channel data sent over a physical uplink shared channel, a transmission format offset parameter is set according to the
total number of bits contained in a channel quality indication signaling and its corresponding Cyclic Redundancy Check
(CRC)as well as an amplitude offset, and then the transmission power of a physical uplink shared channelis set according
to the transmission format offset parameter.

[0027] As shown in Fig. 1, a transmission power control method for a physical uplink shared channel in this invention
includes the following steps:

step 101 : Obtaining types of data currently transmitted over the physical uplink shared channel;

step 102: Setting a transmission format offset parameter when there is only uplink control information but no uplink
shared channel data sent over the physical uplink shared channel;

step 103: Calculating the transmission power of the physical uplink shared channel, and setting the transmission
power of the physical uplink shared channel according to the result of the calculation.

[0028] In step 102, the transmission format offset parameter is set according to the total number of bits contained in
a channel quality indication signaling and its corresponding cyclic redundancy check as well as an amplitude offset; in
step 103, the transmission power of the physical uplink shared channel is set according to the transmission format offset
parameter.

Embodiment 1

[0029] The formula for calculating the transmission power of a physical uplink shared channel is as follows:

PBryscy () =min{ B, ,10-log, (M pyecy () + By pyscu (J) + & PL+ ATF(i)‘+ f@},

where Py,ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po pusch() represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1 of
TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0030] When Kg=1.25, At (i) = 10.4logo((2MPRKs-1)-AB) ; when Kg=0, Ag(i) =0; Kg is parameter configured by radio
resource control at a high layer; MPR=O/Ngg, where Ngg represents the number of resource elements,

— . A7RB  A7PUSCH
NRE - MPUSCH N sc symb

where Mpsch represents the bandwidth used for transmitting the physical

PUSCH

symb

uplink shared channel, represents the number of single carrier-frequency division multiple access symbols



10

15

20

25

30

35

40

45

50

55

EP 2 375 827 B9

RB

used for transmitting the PUSCH, s¢ represents the number of resource elements contained in a resource block,
O represents the size of information bits, and A represents an amplitude offset.
[0031] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

Aﬁ_ CcQI

shared channel, O = Ogq, and offset* \yhere Ocq represents the total number of bits contained in a channel

corI
quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude offset of
channel quality indication information, which is notified by a high layer signaling, and Mp,5cH is obtained according to

a signaling in an initial PDCCH of a transmission block.

[0032] In other cases (when there is only uplink shared channel data sent over the physical uplink shared channel, or
when there are both uplink control information and uplink shared channel data sent over the physical uplink shared
channel), O=TBS and AB=1, where TBS represents the size of a transmission block, TBS and Mpgc are obtained
according to a signaling in an initial PDCCH of the transmission block.

CcQI
[0033] offset represents the amplitude offset of channel quality indication information, which is notified by a high
cor cor CcQI
layer index ~ °%%¢* "  The correspondence between the high layer index ofset and Faet is shown in Table 1.

coi CcQI

t
offse and offset

However, in this invention, the correspondence between the high level index is not limited to that

as shown in Table 1, and may be in other ways.

col I
[0034] Table 1: Correspondence between the high layer index ~ *¢  and ‘%3"
e col
offset offset
0 0 7 5 0
1 1 0 0 0
2 1 . 1 2 5
3 1 2 5 0
4 1 3 7 5
5 1 6 2 5
6 1 7 5 0
7 2 0 0 0
8 2 2 5 0
9 2 5 0 0
1 0 2 8 7 5
1 1 3 1 2 5
1 2 3 5 0 0
1 3 4 0 0 0
1 4 5 0 0 0
1 5 6 2 5 0

f(i) represents a power control correction function of subframe i.
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[0035] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),
and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).

Embodiment 2

[0036] The formula for calculating the transmission power of a physical uplink shared channel is shown as follows:

Boyscu () =nﬁn{PMAxvlo'loglo(MpusCH(i))+%_puscn(j)+a'PL+A'n:(i)+f(i)}-

where Py ax represents an upper limit of the transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po pusch() represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1 of
TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0037] When Kg=1.25, A7p(i) = 10:logo((2MPRKs-1)-AB); when Kg = 0, Ag(i) = 0 ; Kg is a parameter configured by
radio resource control at a high layer;, MPR=0O/Ngg, where Ngg represents the number of resource elements,

- RB  A7PUSCH
NRE “MPUSCH 'Nsc 'Nsymb

_where Mpysc represents the bandwidth used for transmitting the physical

PUSCH
uplink shared channel, symb represents the number of single carrier-frequency division multiple access symbols
RB
used for transmitting the PUSCH, sc represents the number of resource elements contained in a resource block,

O represents the size of information bits, and A represents an amplitude offset.
[0038] When there is only uplink control information but no uplink shared channel data sent over the physical uplink
Aﬂ — pcor

offset »

shared channel, O = Ogq,and where O, represents the total number of bits contained in a channel

cQI
quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude offset of
channel quality indication information, which is notified by a high layer signaling, and MpscH is obtained according to

a signaling in an initial PDCCH of a transmission block.

[0039] When there are both uplink control information and uplink shared channel data sent over the physical uplink
shared channel, O=TBS and AB=1, where TBS represents the size of a transmission block, and TBS and Mp ;g are
obtained according to a signaling in an initial PDCCH of the transmission block.

[0040] When there is only uplink shared channel data sent over the physical uplink shared channel, O=TBS and AB=1,
where TBS represents the size of a transmission block, and TBS and MpgcH are obtained according to a signaling in
a most recent PDCCH related to the transmission block.

CQI
[0041] offset represents the amplitude offset of channel quality indication information, which is notified by a high
col cor Ccol
layer index offset*  The correspondence between the high layer index offset and offset s shown in Table 1.
cor CcQl

H ' [P . . . oﬂket oﬂset . P

owever, in this invention, the correspondence between the high layer index and is not limited to that
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.

[0042] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),
and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).
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Embodiment 3

[0043] The formula for calculating the transmission power of a physical uplink shared channel is as follows:

Py () =min{ B4 ,10-108 o (M pysery D) + Py pyscn (/) + @ PL+ A (i) + f (D)},

where Py ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po_puschl(i) represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1
of TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0044] When Kg=1.25, At(i)g = 10.4log,((2MPRKs-1)-4/3); when Kg = 0, Ate())=0; Kg is a parameter cnfigured by radio
resource control at a high layer;, MPR=O/Nggz, where Ngg represents the number of resource elements,

_ RB PUSCH
NRE“MPUSCH'Nsc N

ymb , Where MpscH represents the bandwidth used for transmitting the physical
PUSCH
uplink shared channel, symb represents the number of single carrier-frequency division multiple access symbols
RB
used for transmitting the PUSCH, s¢ represents the number of resource elements contained in a resource block,

O represents the size of information bits, and A represents an amplitude offset.
[0045] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

— CoI
A)B = Foffset »

shared channel, O = O¢q,and where O¢q represents the total number of bits contained in a channel

cQ!
quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude offset of
channel quality indication information, which is notified by a high layer signaling, and MpgcH is obtained according to
a signaling in an initial PDCCH of a transmission block.
[0046] In other cases (when there are both uplink control information and uplink shared channel data sent over the

physical uplink shard channel, or when there is only uplink shared channel data sent over the physical uplink shared

C-1
0= K,

channel), r=0 and AB=1, where C represents the total number of coding blocks, K, represents the number of
bits contained in a coding block with an index of r, and MpygcH. C and K, are obtained according to a signaling in an
initial PDCCH of a transmission block.

Ccol
[0047] offset represents the amplitude offset of channel quality indication information, which is notified by a high

] coi col

.-
layer index P The correspondence between the high layer index ~ %% and %! s shown in Table 1.

coI CQlI

offset and ofset is not limited to that

However, in this invention, the correspondence between the high layer index
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.

[0048] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),

and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).
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Embodiment 4

[0049] The formula for calculating the transmission power of a physical uplink shared channel is as follows:

Py () = min{ B, 10108, (M pyysery (D)) + Py pyscu (/) + @ PL+ A (D) + (D},

where Py ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po pusch() represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1 of
TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0050] When Kg=1.25, Ate(i) = 10:logyq ((2MPRKs-1)-AB); when Kg = 0, Are(i) = 0; Kg is a parameter configured by
radio resource control at a high layer; MPR=0/Ngg, where Nge represents the number of resource elements,

RB PUSCH
NRE —MPUSCH 'Nsc 'Nsymb

, where Mp 5o represents the bandwidth used for transmitting the physical

PUSCH
uplink shared channel, symb represents the number of single carrier-frequency division multiple access symbols
RB
used for transmitting the PUSCH, 8¢ represents the number of resource elements contained in a resource block,

O represents the size of information bits, and A represents an amplitude offset.
[0051] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

_ pcol
Aﬂ — FMoffset s

shared channel, 0=0gq,and where O¢q, represents the total number of bits contained in a channel

CcQI
quality indication signaling and its corresponding cyclic redundancy check, %% represents an amplitude offset of
channel quality indication information, which is notified by a high layer signaling, and MpscH is obtained according to

a signaling in an initial PDCCH of a transmission block.
[0052] When there are both uplink control information and uplink shared channel data sent over the physical uplink

c-1
0= K,
shared channel, r=0 and Ap = 1, where C represents the total number of coding blocks, K, represents the
number of bits contained in a coding block with an index of r, and Mp5cH, C and K, are obtained according to a signaling
in an initial PDCCH of a transmission block.

C-1

0= K,
[0053] When there is only uplink shared channel data sent over the physical uplink shared channel, r=0
and AB=1, where C represents the total number of coding blocks, K, represents the number of bits contained in a coding

block with an index of r, and Mp,5c, C and K, are obtained according to a signaling in a most recent PDCCH related
to the transmission block.

CQI

[0054] offset represents the amplitude offset of channel quality indication information, which is notified by a high
col e cor

layer index offset The correspondence between the high layer index eiet and " s shown in Table 1.
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cor col

offset is not limited to that

However, in this invention, the correspondence between the high layer index offset and
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.

[0055] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),

and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).
Embodiment 5

[0056] The formula for calculating the transmission power of a physical uplink shared channel is as follows:
Prygen () = min{ By, , 10108, (M pyecr () + Py pyscu () + @ PL+ A () + f (D)},

where Py ax represents an upper limit of transmission power;

Mpysch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po_pusch(i) represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1
of TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0057] When Kg=1.25, Arp(/)=10-log,o(2MPRKs-1)+AB; when Kg=0, Ag()=0; Kg is a parameter configured by radio
resource control at a high layer; MPR=O/Ngg, where Ngg represents the number of resource elements,

- RB PUSCH
Ngg =M pyscy * Ny 'Nsymb _ - .
, Where MpgcH represents the bandwidth used for transmitting the physical

A7 PUSCH
uplink shared channel, symb represents the number of single carrier-frequency division multiple access symbols
RB
used for transmitting the PUSCH, §¢ represents the number of resource elements contained in a resource block,

O represents the size of information bits, and A represents an amplitude offset.
[0058] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

AB =10-log,, acf:fg::

shared channel, O = Ogq,and , Wwhere O¢q, represents the total number of bits contained

cor

in a channel quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude
offset of channel quality indication information, which is notified by a high layer signaling, and Mpgc is obtained
according to a signaling in an initial PDCCH of a transmission block.

[0059] In other cases (when there is only uplink shared channel data sent over the physical uplink shared channel, or
when there are both uplink control information and uplink shared channel data sent over the physical uplink shared
channel), O=TBS and AP = 0, where TBS represents the size of a transmission block, and TBS and Mp;gc are obtained
according to a signaling in an initial PDCCH of the transmission block.

CcQI
[0060] offset represents the amplitude offset of channel quality indication information, which is notified by a high
cor col col

layer index %" The correspondence between the high layer index B and Peffiet is shown in Table 1.

col cQr

t
However, in this invention, the correspondence between the high layer index offset and ofse is not limited to that
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.
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[0061] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),
and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).

Embodiment 6

[0062] The formula for calculating the transmission power of a physical uplink shared channel is as follows:

Py (1) = min{ B, 10108, (M pss ey ) + Py pyscu (J) + @ PL+ A (D) + f (1)},

where Pyax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po pusch() represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1 of
TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0063] When Kg=1.25, A7 (i) = 104-logy(2MPRKs-1)+AB; when Kg=0, A1g(i) = 0; Kg is a parameter configured by radio
resource control at a high layer;, MPR = O/Ngg, where Ngg represents the number of resource elements,

_ RB PUSCH
NRE _MPUSCH 'Nsc "N,

Y \here Mpysch represents the bandwidth used for transmitting the physical
PUSCH
uplink shared channel, symb represents the number of single carrier-frequency division multiple access symbols
RB
sc

used for transmitting the PUSCH, represents the number of resource elements contained in a resource block,
O represents the size of information bits, and A represents an amplitude offset.
[0064] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

AB =10-log,, s_’fgelt ,

shared channel, O=0O¢g, and where Ogq, represents the total number of bits con-

cQl
tained in a channel quality indication signaling and its corresponding cyclic redundancy check, offset represents an

amplitude offset of channel quality indication information, which is notified by a high layer signaling, and Mpgcy is

obtained according to a signaling in an initial PDCCH of a transmission block.

[0065] When there are both uplink control information and uplink shared channel data sent over the physical uplink
shared channel, O=TBS and AB=0, where TBS represents the size of a transmission block, and TBS and Mp ;g are
obtained according to a signaling in an initial PDCCH of the transmission block.

[0066] When there is only uplink shared channel data sent over the physical uplink shared channel, O=TBS and AB=0,
where TBS represents the size of a transmission block, and TBS and MpgcH are obtained according to a signaling in
a most recent PDCCH related to the transmission block;

Ccol
[0067] offset represents the amplitude offset of channel quality indication information, which is notified by a high
coi cor CQI
layer index offset © The correspondence between the high layer index offset and offset is shown in Table 1.
corI cQI

ofset ng T i ot limited to that

However, in this invention, the correspondence between the high layer index
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.

[0068] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),

and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).
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Embodiment 7

[0069] The formula for calculating the transmission power of a physical uplink shared channel is as follows:

Byyscy () = min{ B, 10-1og,, (M pyey (1)) + By puscis (/) + @ PL+ A (D) + f(D)},

where Py ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the PUSCH in subframe i;

Po pusch() represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1 of
TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0070] When Kg=1.25, At (i) = 104-logg(2MPRKs-1)+AB; when Kg= 0, Are(i) = 0; Kg is a prameter configured by radio
resource control at a high layer;, MPR=O/Nggz, where Ngpg represents the number of resource elements,

RB PUSCH
Nge =Mpyson - N 'Nsymb : s .
where Mpscq represents the bandwidth used for transmitting the physical

uplink shared channel, NPUSCH,  represents the number of single carrier-frequency division multiple access symbols

RB
used for transmitting the PUSCH, =~ %¢  represents the number of resource elements contained in a resource block, O
represents the size of information bits, and AP represents an amplitude offset.
[0071] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

AB=10-log,, B2

a

shared channel, O=Oq, and ff5et \here Ocq represents the total number of bits contained

cor
in a channel quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude
offset of channel quality indication information, which is notified by a high layer signaling, and Mpgc is obtained
according to a signaling in an initial PDCCH of a transmission block.
[0072] In other cases (when there are both uplink control information and uplink shared channel data sent over the
physical uplink shared channel, or when there is only uplink shared channel data sent over the physical uplink shared

C-l

0=Sk,

channel), =0 and AB=0, where C represents the total number of coding blocks, K, represents the number of bits
contained in a coding block with an index of r, and MpyscH. C and K, are obtained according to a signaling in an initial
PDCCH of a transmission block.

CQl
[0073] offset represents the amplitude offset of channel quality indication information, which is notified by a high
cor col CcQI

¢ offset
offse and

layer index %€ _ The correspondence between the high layer index is shown in Table 1.

col cor

J t
offset and e is not limited to that

However, in this invention, the correspondence between the high layer index
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.

[0074] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),

and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).
Embodiment 8

[0075] The formula for calculating the transmission power of a physical uplink shared channel is as follows:

14



10

15

20

25

30

35

40

45

50

55

EP 2 375 827 B9

Pryscas () = min{ Bypy 10108, (M gy (1) + By puisc () + @ PL+Are (D) + £ (),

where Pyax represents an upper limit of transmission power;

Mpyusch(i) represents bandwidth used for transmitting the PUSCH in the subframe i;

Po pusch() represents target reference power (For specific definition, please refer to the definition in section 5.1.1.1 of
TS 36.213 (LTE physical layer));

o represents a path loss correction factor;

PL represents path loss;

Atg(i) is called as a transmission format offset parameter.

[0076] When Kg=1.25, At (i)e = 104-logy(2MPRKs-1)+AB; when Kg = 0, Ate(i) = 0 ; Kg is a parameter configured by
radio resource control at a high layer;, MPR=0O/Ngg, where Ngg represents the number of resource elements,

- RB PUSCH
NRE_MPUSCH'Nsc 'Nsymb ) _ y _
where Mp ¢ represents the bandwidth used for transmitting the physical

PUSCH
uplink shared channel, symb represents the number of single carrier-frequency division multiple access symbols
RB
SC

used for transmitting the PUSCH; represents the number of resource elements contained in a resource block,
O represents the size of information bits, and A represents an amplitude offset.
[0077] When there is only uplink control information but no uplink shared channel data sent over the physical uplink

Aﬁ = 10'10g10 ﬂocj;'g:t ’

shared channel, 0=, and where O¢q, represents the total number of bits contained

CQI

in a channel quality indication signaling and its corresponding cyclic redundancy check, offset represents an amplitude

offset of channel quality indication information, which is notified by a high layer signaling, and Mpgc is obtained

according to a signaling in an initial PDCCH of a transmission block.
[0078] Where there are both uplink control information and uplink shared channel data sent over the physical uplink

Cc-1
0= K,
shared channel, =0 and AB=0, where C represents the total number of coding blocks, K, represents the
number of bits contained in a coding block with an index of r, and Mp5cH, C and K, are obtained according to a signaling
in an initial PDCCH of a transmission block.

C-l
0=YK,

[0079] When there is only uplink shared channel data sent over the physical uplink shared channel, r=0
and AB=0, where C represents the total number of coding blocks, K, represents the number of bits contained in a coding

block with an index of r, and Mp,5c, C and K, are obtained according to a signaling in a most recent PDCCH related
to the transmission block.

cor
[0080] offset represents the amplitude offset of channel quality indication information, which is notified by a high
col cor col
layer index offset”  The correspondence between the high layer index offset and et is shown in Table 1.
cor col

However, in this invention, the correspondence between the high layer index ~ ¢ and ofiset s not limited to that
as shown in Table 1, and may be in other ways.

f(i) represents a power control correction function of subframe i.

[0081] Moreover, the uplink control information includes: Acknowledge (ACK), and/or Non-Acknowledge (NACK),
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and/or Rank Indication (RI), Channel Quality Indication (CQlI), and/or Precoding Matrix Indicator (PMI).

[0082] This invention also provides a transmission power control system for a physical uplink shared channel. The
system includes: a power setting module, used for setting the transmission power of the physical uplink shared channel
according to the total number of bits contained in a channel quality indication signaling and its corresponding cyclic
redundancy check as well as an amplitude offset, when there is only uplink control information but no uplink shared
channel data sent over the physical uplink shared channel.

[0083] Wherein the power setting module is used for setting the transmission power of the physical uplink shared
channel according to the following formula:

Pysen (i) = min{ R,y ,10-1og, (M pscy; (D) + Py pyscu (J) + @ PL+ AR (i) + f (D)},

where Py ax represents an upper limit of transmission power;
Mpusch(i) represents bandwidth used for transmitting the physical uplink shared channel in subframe i;
Po_puscH() represents target reference power;

o represents a path loss correction factor;

PL represents path loss;

f(i) represents a power control correction function of subframe i;
A+g(i) is a transmission format offset parameter;

when Kg=1.25, Ag(7)=10-l0go((2MPRKs-1)-AB), or Atg(i) = 10-logqg(2MPRKS-1)+AB ;
when Kg = 0, A1e()=0 ; K is a parameter configured by radio resource control at a high layer; MPR=0O/Ngg, where Ngg
—- RB PUSCH

NRE_MPUSCH Nc Nsymb

S L]

represents the number of resource elements, where MpjgcH represents
PUSCH
the bandwidth used for transmitting the physical uplink shared channel, symb represents the number of single
RB
carrier-frequency division multiple access symbols used for transmitting the PUSCH, S¢  represents the number

of resource elements contained in a resource block, O represents the size of information bits, and AP represents the
amplitude offset;
wherein when there is only uplink control information but no uplink shared channel data sent over the physical uplink

shared channel, 0=0(,, and when A1())=10-logo((2MPRKs-1)-AB), A6=Fe or when A7e()=10l0g,o(2MPRKs-1)+AB,

AB=10-log,, B2

a1t \yhere Ocq represents the total number of bits contained in the channel quality indication

CcQI

signaling and its corresponding cyclic redundancy check, offset represents an amplitude offset of channel quality
indication information, and Mp ¢ is obtained according to a signaling in an initial PDCCH of a transmission block.
CcQl
The power setting module obtains the 7"t from a high layer signaling.
[0084] The power setting module is also used for determining values of O and AB in the following way when there is
only uplink shared channel data sent over the physical uplink shared channel, or when there are both uplink control
information and uplink shared channel data sent over the physical uplink shared channel: O=TBS, when A{g(i) =
10-logo((2MPRKs-1)-AB), AB = 1, or when Azg(i) = 10-logo(2MPRKs-1)+AB, AR =0, where TBS represents the size of a
transmission block, and TBS and Mp 5 are obtained according to the signaling in the initial PDCCH of the transmission
block.
[0085] The power setting module is also used for determining values of O and AB in the following way when there is
only uplink shared channel data sent over the physical uplink shared channel: O=TBS, when A1g(/)=10-log4q((2MPRKs-
1)-AB), AB=1, or when A1g(/)=10-log, (2MPRKs-1) + AB, AB =0, where TBS represents the size of a transmission block,
and TBS and Mp;5cn are obtained according to a signaling in a most recent PDCCH related to the transmission block.
[0086] The power setting module is also used for determining values of O and AB in the following way when there is

16



10

15

20

25

30

35

40

45

50

55

EP 2 375 827 B9

only uplink shared channel data sent over the physical uplink shared channel, or when there are both uplink control

C-1
0=YK,,
information and uplink shared channel data sent over the physical uplink shared channel: r= when A7g(i)
=10-log4((2MPRKs-1)-AB), AB =1, or when Aqg(i) = 10:log1(2MPRKs-1)+AB, AB = 0, where C represents the total number
of coding blocks, K, represents the number of bits contained in a coding block with an index of r, and the MpgcH, C
and K, are obtained according to the signaling in the initial PDCCH of the transmission block.
[0087] The power setting module is also used for determining values of O and AB in the following way when there is

only uplink shared channel data sent over the physical uplink shared channel: when Ag(i) =
10-logo((2MPRKs-1)-AB), AB=1, or when Ag(i)=10:log4o(2MPRKs-1)+AB, AB=0, where C represents the total number of
coding blocks, K, represents the number of bits contained in a coding block with an index of r, and the Mp;gcy, C and
K, are obtained according to a signaling in a most recent PDCCH related to the transmission block.

[0088] The foregoing descriptions are only preferred embodiments of this invention, and are not intended to limit this
invention. For those skilled in the art, this invention may have various changes and modifications. All modifications,
identical replacements and improvements made without departing from the principle of this invention shall be within the
protection scope of this invention.

Industrial Applicability

[0089] This invention provides a transmission power control method and a system for a physical uplink shared channel,
which are used for setting the transmission power of the physical uplink shared channel according to the total number
of bits contained in a channel indication signaling and its corresponding cyclic redundancy check as well as an amplitude
offset when there is only uplink control information but no uplink shared channel data sent over the physical uplink shared
channel, thus to ensure the overall performance of a system.

Claims

1. A transmission power control method for a physical uplink shared channel, including: when there is only uplink
control information but no uplink shared channel data sent over the physical uplink shared channel, setting the
transmission power of the physical uplink shared channel according to the total number of bits contained in a channel
quality indication signaling and its corresponding cyclic redundancy check as well as an amplitude offset.

2. The method according to claim 1, wherein the transmission power of the physical uplink shared channel is set
according to the following formula:

Prysca (1) = min{Byy,10- 10810 (Myyscsy (1) + Py pyscas () + @+ PL+ A () + £ (D)},

where Py ax represents an upper limit of transmission power;

Mpusch(i) represents bandwidth used for transmitting the physical uplink shared channel in subframe i;
Po_pusch(i) represents target reference power;

o represents a path loss correction factor;

PL represents path loss;

f(i) represents a power control correction function of subframe i;

Atg(f) is a transmission format offset parameter;

When Kg=1.25, Atg(i) = 10-10g4o((2MPRKs-1))-AB or Atg(i) = 10-logo(2MPRKs-1)+AB ;

when Kg = 0, At¢(i) = 0; Kg is a parameter configured by radio resource control at a high layer; MPR = O/Ngg, where
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_ RB A7PUSCH
NRE"MPUSCH'Nsc' symb

Ngg represents the number of resource elements, where MpscH

NPUSCH
. - . . symb
represents the bandwidth used for transmitting the physical uplink shared channel, represents the
RB
number of single carrier-frequency division multiple access symbols used for transmitting the PUSCH, sc

represents the number of resource elements contained in a resource block, O represents the size of information
bits, and AP represents the amplitude offset;

wherein when there is only uplink control information but no uplink shared channel data sent over the physical uplink
A=,
shared channel, O=Ogq; and when Ap(i) = 10-logo((2YPRKs-1)-AB), offet

AB =10-log,, B

offset ¥

or when Aqg(i) =

10-logo(2MPR-Ks-1)+Ap, where O, represents the total number of bits contained in

cor
the channel quality indication signaling and its corresponding cyclic redundancy check, ﬁ"ﬁ”‘ represents an
amplitude offset of channel quality indication information, and Mp5cy is obtained according to a signaling in an

initial PDCCH of a transmission block.

iy d

afjset

The method according to claim 2, wherein the is notified by a high layer signaling.

col
The method according to claim 2 or 3, wherein the value of the N ’B‘ﬁ“ is 0.750, 1.000, 1.125, 1.250, 1.375, 1.625,
1.750, 2.000, 2.250, 2.500, 2.875, 3.125, 3.500, 4.000, 5.000 or 6.250.

The method according to claim 2, wherein when there is only uplink shared channel data sent over the physical
uplink shared channel, or when there are both uplink control information and uplink shared channel data sent over
the physical uplink shared channel, O=TBS, when A1g()=10:logy ((2MPRKs-1)-AB, AB = 1, or when Ag(i) =
10-logo(2MPR-Ks-1)+AB, AB=0, where TBS represents the size of a transmission block, and TBS and Mpgcy are
obtained according to the signaling in the initial PDCCH of the transmission block.

The method according to claim 2, wherein when there is only uplink shared channel data sent over the physical
uplink shared channel, O=TBS, when Atg(i) = 10-logo((2MPRKs-1)-AB), AB =1, or when Aqg(i) = 10-logo(2MPRKs.
1)-AB, AB =0, where TBS represents the size of a transmission block, and TBS and Mp;gc are obtained according
to a signaling in a most recent PDCCH related to the transmission block.

The method according to claim 2, wherein when there is only uplink shared channel data sent over the physical
uplink shared channel, or when there are both uplink control information and uplink shared channel data sent over

Cc-1
0=>K,;
the physical uplink shared channel, r=0 when Aqe(i) = 10-logo(2MPRKs-1)-AB), AB = 1, or when
A1e(i)=10-logo(2MPRKs-1)+AB, AB = 0, where C represents the total number of coding blocks, K, represents the
number of bits contained in a coding block with an index of r, and the Mp;gcy, C and K, are obtained according to
the signaling in the initial PDCCH of the transmission block.

The method according to claim 2, wherein when there is only uplink shared channel data sent over the physical
C -1

uplink shared channel, when

A7e()=10-logo(2MPRKs-1).AB), AB=1, or when A7g(i) = 10-logo(2MPRKs-1)+AB), AB=0, where C represents the total
number of coding blocks, K, represents the number of bits contained in a coding block with an index of r, and the
Mpsch» C and K, are obtained according to a signaling in a most recent PDCCH related to the transmission block.
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The method according to claim 1 or 2, wherein the uplink control information includes: Acknowledge (ACK), and/or
Non-Acknowledge (NACK), and/or Rank Indication (RI), Channel Quality Indication (CQl), and/or Precoding Matrix
Indicator (PMI).

A transmission power control system for a physical uplink shared channel, including a power setting module, used
for setting the transmission power of the physical uplink shared channel according to the total number of bits contained
in a channel quality indication signaling and its corresponding cyclic redundancy check as well as an amplitude
offset, when there is only uplink control information but no uplink shared channel data sent over the physical uplink
shared channel.

The system according to claim 10, wherein the power setting module is used for setting the transmission power of
the physical uplink shared channel according to the following formula:

Bysen () = min{B,, 1 ,10-10g,, (M pyscyy (1) + By puscu ) +@- PL+ A () + f (D)},

where Py,ax represents an upper limit of transmission power;
Mpusch(i) represents bandwidth used for transmitting the physical uplink shared channel in subframe i;
Po_puscH() represents target reference power;

o represents a path loss correction factor;

PL represents path loss;

f(i) represents a power control correction function of subframe i;
Atg(f) is a transmission format offset parameter;

when Kg=1.25, Ate())=10:log44((2MPRKs-1)-AB), or A7g(i) = 10-logo((2MPRKs-1)+AB); when Kg=0, Arp(i) = 0 ; Kg is
a parameter configured by radio resource control at a high layer; MPR=0/Ngg, where Ngg represents the number
N _ M . NRB L PUSCH
RE — +"* PUSCH ’

sc symb

of resource elements, where Mp gcH represents the bandwidth

PUSCH
used for transmitting the physical uplink shared channel, symb represents the number of single carrier-
RB
frequency division multiple access signals used for transmitting the PUSCH, SC¢  represents the number of

resource elements contained in a resource block, O represents the size of information bits, and AP represents the
amplitude offset;

wherein when there is only uplink control information but no uplink shared channel data sent over the physical uplink
shared channel, O=0Oq,, and when

AB=p2
Ave(i)=10-logo((2MPRKs-1)-AB), offet or when Arp()=10-logyo(2MPRKs-1)+Ap),

AB =10-log,, ﬁ;;gelz:

where Ocq, represents the total number of bits contained in the channel quality

cor
indication signaling and its corresponding cyclic redundancy check, ﬁ"ﬁm represents an amplitude offset of
channel quality indication information, and Mpgcy is obtained according to a signaling in an initial PDCCH of a

transmission block.

col
The system according to claim 11, wherein the power setting module is use for obtaining the ﬂ"ﬂ"” from a high
layer signaling.

The system according to claim 11, wherein the power setting module is used for determining values of the O and
AB in the following way when there is only uplink shared channel data sent over the physical uplink shared channel,
orwhen there are both uplink control information and uplink shared channel data sent over the physical uplink shared
channel: O=TBS, when At(i)=10-log4o((2MPRKs-1)-AB), AB=1, or when Aqg())=10-l0g 1o (2MPRKs-1)+AB, AB =0, where
TBS represents the size of a transmission block, and TBS and Mp5cH are obtained according to the signaling in
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the initial PDCCH of the transmission block.

The system according to claim 11, wherein the power setting module is used for determining values of O and AB in
the following way when there is only uplink shared channel data sent over the physical uplink shared channel:
O=TBS, when Arg(i)=10-log4o((2MPRKs-1)-AB), AB =1, or when A1g()=10-l0go(2MPRKs-1)+AB), AB=0, where TBS
represents the size of a transmission block, and TBS and Mp ;5 are obtained according to a signaling in a most
recent PDCCH related to the transmission block.

The system according to claim 11, wherein the power setting module is used for determining values of O and AB in
the following way when there is only uplink shared channel data sent over the physical uplink shared channel, or
when there are both uplink control information and uplink shared channel data sent over the physical uplink shared

c-1
0=>K,,
=0 when Ae(i)=10-log((2MPRKs-1)-AB), AB=1, or when Aqg(i) = 10-logyo(2MPRKs-1)+AB),
Ap =0, where C represents the total number of coding blocks, K, represents the number of bits contained in a coding
block with an index of r, and Mpsch, C and K, are obtained according to the signaling in the initial PDCCH of the
transmission block.

channel:

The system according to claim 11, wherein the power setting module is used for determining values of O and AB in
the following way when there is only uplink shared channel data sent over the physical uplink shared channel:

C-1
0=>K,,
r=0 when A7g(i) = 10-logqo((2MPRKs-1)-AB), AB =1, or when Aqg(i) = 10-logqo((2MPRKs-1)+AB, AB = 0,
where C represents the total number of coding blocks, K, represents the number of bits contained in a coding block
with an index of r, and Mpy5cy, C and K, are obtained according to a signaling in a most recent PDCCH related to
the transmission block.

Patentanspriiche

1.

Ein Ubertragungsleistungssteuerungsverfahren fiir einen physikalischen Aufwértsverbindungsgeteiltenkanal, bein-
haltend:

wenn nur Aufwartsverbindungssteuerungsinformationen aber keine Aufwartsverbindungsgeteiltekanaldaten
tiber den physikalischen Aufwartsverbindungsgeteiltenkanal gesendet werden, Setzen der Ubertragungsleis-
tung von dem physikalischen Aufwartsverbindungsgeteiltenkanal gemaR der gesamten Anzahl von Bits, die in
einer Kanalqualitadtsanzeigesignalisierung beinhaltet sind und ihrer zugehériger zyklischen Redundanzpriifung,
genauso wie einen Amplitudenoffset.

Das Verfahren gemaR Anspruch 1, wobei die Ubertragungsleistung von dem physikalischen Aufwartsverbindungs-
geteiltenkanal gemal der folgenden Formel gesetzt wird:

Ppyscr (1) = min {Py4y, 10 - logs o Mpyscy () + Po_puscu () + a -
PL+ Arp (D) + f(D)},

wobei Py ax ein oberes Limit der Ubertragungsleistung darstellt; Mpscn(i) stellt die Bandbereite dar, die verwendet

wird zum Ubertragen des physikalischen Aufwértsverbindungsgeteiltenkanal in Unterrahmen i;
Po_puscH() stellt die Zielreferenzleistung dar;

o, stellt einen Pfadverlustkorrekturfaktor dar;

PL stellt den Pfadverlust dar;

f(i) stellt eine Leistungssteuerkorrekturfunktion von Unterrahmen i dar;
A+g(i) ist ein Ubertragungsformatoffsetparameter;

wenn Ks= 1.25, Are(i) = 10-logo((2MPRKs - 1)-AB) oder Atg(i) =10-logo(2MPRKS - 1) + AB;
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wenn Ks= 0, A1g(i) = 0; Kg ist ein Parameter, der durch die Funkressourcensteuerung auf einer héheren Ebene
konfiguriert ist; MPR = OI/Ngg, wobei Ngpg die Anzahl von Ressourcenelementen darstellt,

_ RB  A7PUSCH
NRE —MPUSCH ‘Nsc 'Nsymh

wobei Mp 5o die Bandbreite darstellt, die zum Ubertragen des physikalischen Aufwértsverbindungsgeteiltenkanals

PUSCH

genutzt wird, © b stellt die Anzahl von Einzeltragerfrequenzgeteiltenmehrfachzugriffssymbolen dar, die zum
RB
Ubertragen des PUSCH genutzt werden, 8¢ stellt die Anzahl von Ressourcenelementen dar, die in einem
Ressourcenblock beinhaltet sind; O stellt die GrolRe von Informationsbits dar, und AP stellt den Amplitudenoffset
dar; wobei wenn nur Aufwartsverbindungssteuerungsinformationen, aber keine Aufwartsverbindungsgeteiltekanal-

daten Uber den Aufwartsverbindungsgeteiltenkanal gesendetwerden, O = O, und wenn Aqg(i)=10-log4 o((2MPR Ks-

AB = cQI ,
1)AB), B ﬁoffset

cQI
— . lo
oder wenn Are(i) = 10log,o2MPRKs - 1) + ap, AB =10+ 9810 Bofsset
Anzahl von Bits dar, die in der Kanalqualitdtsanzeigesignalisierung und ihrer zugehérigen zyklischen Redundanz-
cQI

.. . . ﬁoffset . . L . .
prifung beinhaltet sind, stellt einen Amplitudenoffset von Kanalqualitatsanzeigeinformationen dar, und
Mpysch Wird erhalten gemanR einer Signalisierung in einem anfanglichen PDCCH von einem Ubertragungsblock.

CQI
ﬂoffset

, wobei Og( stellt die gesamte

Das Verfahren gemafR Anspruch 2, wobei der unterrichtet wird durch eine héhere Ebenensignalisierung;

cQI

B
Das Verfahren geméR Anspruch 2 oder 3, wobei der Wert von dem = /7S¢ 0.750, 1.000, 1.125, 1.250, 1.375,
1.625, 1.750, 2.000, 2.250, 2.500, 2.875, 3.125, 3.500, 4.000, 5.000 oder 6.250 ist.

Das Verfahren gemaf Anspruch 2, wobei wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikalischen
Aufwartsverbindungsgeteiltenkanal gesendet werden, oder wenn Beide Aufwartsverbindungssteuerungsinformati-
onen und Aufwartsverbindungsgeteiltekanaldaten Gber den physikalischen Aufwartsverbindungsgeteiltenkanal ge-
sendet werden, 0 = TBS, wenn A1g(i) = 10 - logo((2MPRKs - 1) - AB), AB= 1, oder wenn Ag(i) = 10 - logyg(2MPRKs
- 1)+ ApB, A= 0, wobei TBS die GréRe von einem Ubertragungsblock darstellt, und TBS und Mpjgc Werden geman
der Signalisierung in dem anfanglichen PDCCH von dem Ubertragungsblock erhalten.

Das Verfahren gemaf Anspruch 2, wobei wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikalischen
Aufwartsverbindungsgeteiltenkanal gesendet werden, 0 = TBS, wenn Ag(i) = 10 - log4o((2MPRKs - 1) - AB), AB=1,
oder wenn Arp(i) = 10 - log4o((2YPRKs - 1) + Ap, A= 0, wobei TBS die GrdRe von einem Ubertragungsblock darstellt,
und TBS und Mpjscy werden gemaR der Signalisierung in einem jingsten PDCCH beziiglich des Ubertragungs-
blocks erhalten.

Das Verfahren gemafR Anspruch 2, wobei wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikalischen
Aufwartsverbindungsgeteiltenkanal gesendet werden, oder wenn Beide Aufwartsverbindungssteuerungsinformati-
onen und Aufwartsverbindungsgeteiltekanaldaten Giber den physikalischen Aufwartsverbindungsgeteiltenkanal ge-

—VC-1p .
sendet werden, 0 =Xr=0Kr; wenn Arp(i) = 10 - logyo((2MPRKs - 1) - AB), AB = 1, oder wenn Ag(i) = 10 -
logo(2MPRKs - 1) + A, AB= 0, wobei C die ganze Anzahl von Kodierbldcken darstellt, K, stellt die Anzahl von Bits
dar, die in einem Kodierblock mit einem Index von r enthalten sind und der Mp5cy, C und K, werden erhalten
gemaR der Signalisierung in dem anfanglichen PDCCH von dem Ubertragungsblock.

Das Verfahren gemafR Anspruch 2, wobei wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikalischen

—_ V(-1
Aufwartsverbindungsgeteiltenkanal gesendet werden, 0 = Xr=o Kr, wenn Are(i) = 10 - log4o((2MPRKs - 1). AB),
AB =1, oder wenn Ag(i) = 10 - log,o(2YFRKS - 1) + AB, AB = 0, wobei C die ganze Anzahl von Kodierblécken darstellt,
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K, stellt die Anzahl von Bits dar, die in einem Kodierblock mit einem Index von r enthalten sind, und der MpjgcH, C
und K, werden erhalten gemaR der Signalisierung in einem jingsten PDCCH beziglich des Ubertragungsblocks.

Das Verfahren gemaf Anspruch 1 oder 2, wobei die Aufwartsverbindungssteuerinformation beinhaltet: Bestatigung
(ACK) und/oder Nicht-Bestatigung (NACK), und/oder Rang-Anzeige (RI), Kanalqualitdtsanzeige (CQl), und/oder
Vorkodierungsmatrixanzeige (PMI).

Ein Ubertragungsleistungssteuerungssystem fiir einen physikalischen Aufwartsverbindungsgeteiltenkanal, beinhal-
tend:

ein Modul zum Setzen der Leistung, das verwendet wird zum Setzen der Ubertragungsleistung von dem phy-
sikalischen Aufwartsverbindungsgeteiltenkanal gemaf der gesamten Anzahl von Bits, die in einer Kanalquali-
tatsanzeigesignalisierung beinhaltet sind und ihrer zugehdoriger zyklischen Redundanzpriifung, genauso wie
einen Amplitudenoffset, wenn nur Aufwartsverbindungssteuerungsinformationen, aber keine Aufwartsverbin-
dungsgeteiltekanaldaten tUber den physikalischen Aufwartsverbindungsgeteiltenkanal gesendet werden.

Das System geméaR Anspruch 10, wobei das Modul zum Setzen der Leistung verwendet wird die Ubertragungsleis-
tung von dem physikalischen Aufwartsverbindungsgeteiltenkanal gemaR der folgenden Formel zu setzen:

Ppyscr (i) = min {Pay, 10 - logy o Mpyscr () + Po_pusca () + a -
PL+ App (D) + f(D)},

wobei Py,ax €in oberes Limit der Ubertragungsleistung darstellt; Mpjgcp (i) stellt die Bandbreite dar, die verwendet

wird zum Ubertragen des physikalischen Aufwértsverbindungs-geteiltenkanal in Unterrahmen i;
Po puscn() stellt die Zielreferenzleistung dar;

o stellt einen Pfadverlustkorrekturfaktor dar;

PL stellt den Pfadverlust dar;

f(i) stellt eine Leistungssteuerkorrekturfunktion von Unterrahmen i dar;

A+g(i) ist ein Ubertragungsformatoffsetparameter;

wenn Ks= 1.25, Are(i) = 10 - logo((2MPRKs - 1) . AB) oder Aqg(i) = 10 - logg(2MPRKs - 1) + AB; wenn Kg= 0, Arg(i)
= 0; Kg ist ein Parameter, der durch die Funkressourcensteuerung auf einer héheren Ebene konfiguriert ist; MPR

— . ;yRB . A7PUSCH
Nrg = Mpysch * Nsc Nsymb ’

= O/Ngg, wobei Ngge die Anzahl von Ressourcenelementen darstellt, wobei

Mpscy die Bandbreite darstellt, die zum Ubertragen des physikalischen Aufwéartsverbindungsgeteiltenkanals ge-

PUSCH

symb

nutzt wird, stellt die Anzahl von Einzeltragerfrequenzgeteiltenmehrfachzugriffssignalen dar, die zum

RB
Ubertragen des PUSCH genutzt werden, SC  stellt die Anzahl von Ressourcenelementen dar, die in einem
Ressourcenblock beinhaltet sind; O stellt die GréRe von Informationsbits dar, und A/B stellt den Amplitudenoffset
dar; wobei wenn nur Aufwartsverbindungssteuerungsinformationen, aber keine Aufwartsverbindungsgeteiltekanal-
daten Uberden Aufwartsverbindungsgeteiltenkanal gesendetwerden, O= Ogq), und wenn A7e(i) = 10 - logo((2MPR Ks

= gl AB=10-1 col
AB = B 08108
“1)AB), B = PBoffset’ ger wenn Are(i) = 10 - logo(2MPRKS - 1) + Ap; offset’ | obei
Ocq; stellt die gesamte Anzahl von Bits dar, die in der Kanalqualitdtsanzeigesignalisierung und ihrer zugehérigen
col
6offset

zyklischen Redundanzprifung beinhaltet sind, stellt einen Amplitudenoffset von Kanalqualitatsanzeigein-
formationen dar, und Mp ;5o Wird erhalten gemal einer Signalisierung in einem anfanglichen PDCCH von einem

Ubertragungsblock.

Das System gemafR Anspruch 11, wobei das Modul zum Setzen der Leistung verwendet wird zum Erhalten des
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CQl
BQ

of fset . . . ..
752 yon einer hohere Ebenensignalisierung;

Das System gemaf Anspruch 11, wobei das Modul zum Setzen der Leistung verwendet wird zum Bestimmen der
Werte von dem 0 und A in der folgenden Weise wenn nur Aufwartsverbindungsgeteiltekanaldaten tber den phy-
sikalischen Aufwartsverbindungsgeteiltenkanal gesendet werden, oder wenn Beide Aufwartsverbindungssteue-
rungsinformationen und Aufwartsverbindungsgeteiltekanaldaten tiber den physikalischen Aufwartsverbindungsge-
teiltenkanal gesendet werden: 0 = TBS, wenn A7g(i) = 10 - logo((2MPRKs - 1) - AB), AB = 1, oder wenn A1g(/) =10 -
log4o(2MPRKs - 1) + AB; AB= 0, wobei TBS die GréRe von einem Ubertragungsblock darstellt, und TBS und Mpysch
werden geméR der Signalisierung in dem anfanglichen PDCCH von dem Ubertragungsblock erhalten.

Das System gemaf Anspruch 11, wobei das Modul zum Setzen der Leistung verwendet wird zum Bestimmen der
Werte von 0 und AR in der folgenden Weise wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikali-
schen Aufwartsverbindungsgeteiltenkanal gesendet werden: 0 = TBS, wenn Aqg(i) = 10 - logq((2MPRKs - 1) - Ap),
AB =1, oder wenn Aqg(i) = 10 - log4o(2MPRKs - 1) + AB, AB= 0, wobei TBS die GréRe von einem Ubertragungsblock
darstellt, und TBS und Mpy 5oy Werden geman der Signalisierung in einem jiingsten PDCCH beziiglich des Uber-
tragungsblocks erhalten.

Das System gemaf Anspruch 11, wobei das Modul zum Setzen der Leistung verwendet wird zum Bestimmen der
Werte von 0 und A/B in der folgenden Weise wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikali-
schen Aufwartsverbindungsgeteiltenkanal gesendet werden, oder wenn Beide Aufwartsverbindungssteuerungsin-
formationen und Aufwartsverbindungsgeteiltekanaldaten Gber den physikalischen Aufwartsverbindungsgeteilten-

kanal gesendet werden, Zr 0 Ky wenn Ae(i) = 10 - logqo((QMPRKs - 1) - AB), AB = 1, oder wenn A(i) =
10 - logo(2MPRKs - 1) + AB, AB = 0, wobei C die ganze Anzahl von Kodierblocken darstellt, K, stellt die Anzahl von
Bits dar, die in einem Kodierblock mit einem Index von r enthalten sind und Mpgcy, C und K, werden erhalten
gemaR der Signalisierung in dem anfanglichen PDCCH von dem Ubertragungsblock.

Das System gemaf Anspruch 11, wobei das Modul zum Setzen der Leistung verwendet wird zum Bestimmen der
Werte von 0 und AR in der folgenden Weise wenn nur Aufwartsverbindungsgeteiltekanaldaten tiber den physikali-

schen Aufwartsverbindungsgeteiltenkanal gesendet werden: Zr o Ky wenn Aqe(i) = 10 - logyo((2MPRKs -
1)- AB), 48= 1, oder wenn A7g(i) = 10 - log4o(2MPRKs - 1) + AB, AB = 0, wobei C die ganze Anzahl von Kodierblocken
darstellt, K, stellt die Anzahl von Bits dar, die in einem Kodierblock mit einem Index von r enthalten sind, und der
Mpysch, C und K, werden erhalten gemaR der Signalisierung in einem jiingsten PDCCH beziiglich des Ubertra-
gungsblocks.

Revendications

Procédé de commande de puissance de transmission pour un canal physique partagé en liaison montante, com-
prenant: quand il y a uniquement des informations de commande de liaison montante mais pas de données de
canal partagé en liaison montante envoyées sur le canal physique partagé en liaison montante, le réglage de la
puissance de transmission du canal physique partagé en liaison montante en fonction du nombre total de bits
contenus dans une signalisation d’indication de qualité de canal et son contréle de redondance cyclique correspon-
dant ainsi qu’un décalage d’amplitude.

Procédé selon la revendication 1, dans lequel la puissance de transmission du canal physique partagé en liaison
montante est réglée conformément a la formule suivante :

Bsen () = min{ Ry, 10-1og,, (M e (1)) + By vuscr (J)+o-PL+ Ay (D) + f(D)}

ou Py ax représente une limite supérieure de la puissance de transmission ;
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Mpysch(i) représente la largeur de bande utilisée pour transmettre le canal physique partagé en liaison montante
dans la sous-trame i;

Po_puscH() représente la puissance de référence cible;

o représente un facteur de correction d’affaiblissement sur le trajet;

PL représente I'affaiblissement sur le trajet;

f(i) représente une fonction de correction de la commande de puissance de la sous-trame i ;

Atg(i) est un paramétre de décalage du format de transmission ;

quand Kg=1,25, Ate(i) = 10-logo((2MPRKs -1)-AB) ou A1g(i)=10-log,o(2MPRKs -1) + AB;

quand Kg=0, A1¢(i)=0 ; KS est un paramétre configuré par commande de ressource radio & une couche haute ;

N _ M . NRB . NPUSCH
RE — “"™PUSCH s¢ symb
MPR=0/Ngg, ou Ngg représente le nombre d’éléments de ressource,
ou Mpsch représente la largeur de bande utilisée pour transmettre le canal physique partagé en liaison montante,

PUSCH
N

symb représente le nombre de symboles d’accés multiple par répartition en fréquence a porteuse unique

RB

utilisés pour transmettre le PUSCH, s¢ représente le nombre d’éléments de ressource contenus dans un

bloc de ressources, O représente la taille des bits d’information et A représente le décalage d’amplitude ;

dans lequel quand il y a uniguement des informations de commande de liaison montante mais pas de données de

canal partagé en liaison montante envoyées sur le canal physique partagé en liaison montante, O=Oq,, et quand

Aﬂ — ﬂCQI
offset

Aq(i)=10-log o((2MPRKs-1)-Ap),

AB =10-log,, ﬂocﬁgelt’

ou quand Aqe() =10-log,o(2MPRKs 1) + Ap,

ou O¢q représente le nombre total de bits contenus dans la signalisation d’'indication

cor
de qualité de canal et son contréle de redondance cyclique correspondant, B"ﬁm
représente un décalage d’amplitude de l'information d’indication de qualité de canal, et Mpgc est obtenu confor-
mément a une signalisation dans un PDCCH initial d’'un bloc de transmission.
BCQ]

offfel st notifié par une signalisation de couche haute.

cor

Procédé selon la revendication 2 ou 3, dans lequel la valeur de offset est 0,750, 1,000, 1,125, 1,250, 1,375, 1,625,
1,750, 2,000, 2,250, 2,500, 2,875, 3,125, 3,500, 4,000, 5,000 ou 6,250.

Procédé selon la revendication 2, dans lequel

Procédé selon la revendication 2, dans lequel quand il y a uniquement des données de canal partagé en liaison
montante envoyées sur le canal physique partagé en liaison montante, ou quand il y a a la fois des informations de
commande de liaison montante et des données de canal partagé en liaison montante envoyées sur le canal physique
partagé en liaison montante, O=TBS, quand Arg(i) = 10-logo((2MPRKs -1)-AB), AB=1, ou quand A¢g(i) = 10 -
logo(2MPRKs -1) + AB, AB=0, ot TBS représente la taille d’un bloc de transmission, et TBS et Mp;gcp sont obtenus
conformément a la signalisation dans le PDCCH initial du bloc de transmission.

Procédé selon la revendication 2, dans lequel quand il y a uniquement des données de canal partagé en liaison
montante envoyées sur le canal physique partagé en liaison montante, O=TBS, quand Aqg(i)=10.logq((2MPRKs-
1)-AB, AB=1, ou quand Arg(i)=10-log4o(2MPR-Ks-1)+Ap, AB=0, ol TBS représente la taille d’'un bloc de transmission,
et TBS et Mpgcy sont obtenus conformément & une signalisation dans un PDCCH le plus récent associé au bloc
de transmission.

Procédé selon la revendication 2, dans lequel quand il y a uniquement des données de canal partagé en liaison
montante envoyées sur le canal physique partagé en liaison montante, ou quand il y a a la fois des informations de
commande de liaison montante et des données de canal partagé en liaison montante envoyées sur le canal physique
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Cc-1
0=YK,;
partagé en liaison montante, r=0 quand Atg (i) =10-logyo((2MPRKs-1)-Ap), AB=1, ou quand Aqg(i) =
10-logo(2MPRKs-1) + A, AB=0, ol C représente le nombre total de blocs de codage, K, représente le nombre de
bits contenus dans un bloc de codage avec un indice de r, et le Mpj5ch, C et K, sont obtenus conformément & la
signalisation dans le PDCCH initial du bloc de transmission.

Procédé selon la revendication 2, dans lequel quand il y a uniquement des données de canal partagé en liaison
C -1

o=>K,,

=0
montante envoyées sur le canal physique partagé en liaison montante, ! quand Aqg(i) = 10 -

logo(2MPRKs-1)-AB), AB=1, ou quand A1g(i) = 10 - log4o(2MPRKs-1) + A3, AB=0, ou C représente le nombre total de
blocs de codage, K, représente le nombre de bits contenus dans un bloc de codage avec un indice de r, et le
Mpysch- C et K, sont obtenus conformément a une signalisation dans un PDCCH le plus récent associé au bloc de
transmission.

Procédé selon la revendication 1 ou 2, dans lequel I'information de commande de liaison montante inclut: Ack-
nowledge (ACK), et/ou Non-Acknowledge (NACK), et/ou Rank Indication (RI), Channel Quality Indication (CQl),
et/ou Precoding Matrix Indicator (PMI).

Systeme de commande de puissance de transmission pour un canal physique partagé en liaison montante, com-
prenant un module de réglage de puissance, utilisé pour régler la puissance de transmission du canal physique
partagé en liaison montante conformément au nombre total de bits contenus dans une signalisation d’indication de
qualité de canal et son contréle de redondance cyclique correspondant ainsi qu’un décalage d’amplitude, quand il
y a uniquement des informations de commande de liaison montante mais pas de données de canal partagé en
lisison montante envoyées sur le canal physique partagé en liaison montante.

Systeme selon la revendication 10, dans lequel le module de réglage de puissance est utilisé pour régler la puissance
de transmission du canal physique partagé en liaison montante conformément a la formule suivante:

Bsen () = min{ B, 10-1og o (M g () + B puscn ()+a-PL+AL )+ ()}

ou Py ax représente une limite supérieure de la puissance de transmission ;

Mpusch(i) représente la largeur de bande utilisée pour transmettre le canal physique partagé en liaison montante
dans la sous-trame i ;

Po pusch() représente la puissance de référence cible ;

o réprésente un facteur de correction d’affaiblissement sur le trajet ;

PL représente I'affaiblissement sur le trajet ;

f(i) représente une fonction de correction de la commande de puissance de la sous-trame i ; ;

Atg(i) est un paramétre de décalage du format de transmission ;

quand Ks=1,25, Atg (/) = 10-logqg ((2MPRKs-1)-AB) ou A1g(i) = 10-logqq (2MPR'Ks-1)+A B ; quand Ks=0, A7g(i)=0 ; KS
estun parameétre configuré par commande de ressource radio a une couche haute ; MPR=0/Ngg, ol Ngg représente

Ny =My - N - NO S
. RE — ™ PUSCH sc symb ]
le nombre d’éléments de ressource, ou Mpsch représente la largeur

PUSCH
de bande utilisée pour transmettre le canal physique partagé en liaison montante, symb représente le nombre

de signaux d’accés multiple par répartition en fréquence a porteuse unique utilisés pour transmettre le PUSCH,
RB

¢ représente le nombre d’éléments de ressource contenus dans un bloc de ressources, O représente la
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taille des bits d’information et Ag représente le décalage d’amplitude ;
dans lequel quand il y a uniguement des informations de commande de liaison montante mais pas de données de
canal partagé en liaison montante envoyées sur le canal physique partagé en liaison montante, O=O(,, et quand

Aﬁ = ﬂocﬁgiz

A7p(i)10-logo((2MPRKs-1)-Ap),

AB =10-log,, Bo(j;gt

ou quand A7e()=10l0g,o(2MPRKs-1)+Ap,

ou O¢q représente le nombre total de bits contenus dans la signalisation d’'indication

cor
" N . offset , . ,
de qualité de canal et son contréle de redondance cyclique correspondant, o représente un décalage d’'am-

plitude de l'information d’indication de qualité de canal, et MpgcH est obtenu conformément & une signalisation
dans un PDCCH initial d’un bloc de transmission.

Systeme selon la revendication 11, dans lequel le module de réglage de puissance est utilisé pour obtenir le a partir
d’une signalisation de couche haute.

Systeme selon la revendication 11, dans lequel le module de réglage de puissance est utilisé pour déterminer les
valeurs de O et A de la maniere suivante quand il y a uniquement des données de canal partagé en liaison montante
envoyées sur le canal physique partagé en liaison montante, ou quand il y a a la fois des informations de commande
de liaison montante et des données de canal partagé en liaison montante envoyées sur le canal physique partagé
enliaison montante : O=TBS, quand Atg(/)=10"log4o(2MPRKs-1)-A ), AB=1, ou quand Arg(i)=10-logo(2MPR-Ks-1)+Ap,
Ap=0, ou TBS représente la taille d’'un bloc de transmission, et TBS et Mp;gcH Sont obtenus conformément & la
signalisation dans le PDCCH initial du bloc de transmission.

Systeme selon la revendication 11, dans lequel le module de réglage de puissance est utilisé pour déterminer les
valeurs de O et A de la maniere suivante quand il y a uniquement des données de canal partagé en liaison montante
envoyées sur le canal physique partagé en liaison montante : O=TBS, quand Arg(/)=10-log((2MPR-Ks-1)-AB), AB=1,
ou quand Arg(i)=10-logo(2MPRKs-1)+Ap, AB=0, ol TBS représente la taille d’un bloc de transmission, et TBS et
Mpusch sont obtenus conformément a une signalisation dans un PDCCH le plus récent associé au bloc de trans-
mission.

Systeme selon la revendication 11, dans lequel le module de réglage de puissance est utilisé pour déterminer les
valeurs de O et A de la maniere suivante quand il y a uniquement des données de canal partagé en liaison montante
envoyées sur le canal physique partagé en liaison montante, ou quand il y a a la fois des informations de commande
de liaison montante et des données de canal partagé en liaison montante envoyées sur le canal physique partagé

c-1
0=>K,,
=0
en liaison montante: ’ quand  Aqe()=10-logo((2MPRKs-1)-AB), AB=1, ou quand
A7g())=10-logo(2MPRKs-1)+AB, AB=0, ou C représente le nombre total de blocs de codage, K, représente le nombre

de bits contenus dans un bloc de codage avec un indice de r, et MpgcH, C et K, sont obtenus conformément a la
signalisation dans le PDCCH initial du bloc de transmission.

Systeme selon la revendication 11, dans lequel le module de réglage de puissance est utilisé pour déterminer les
valeurs de O et A de la maniere suivante quand il y a uniquement des données de canal partagé en liaison montante

C-1
0=>K,,

envoyées sur le canal physique partagé en liaison montante : =0 quand A7g()=10'log((2MPRKs-1)-Ap),
AB=1, ou quand Arg(i) =10-logyo(2MPRKs-1)+Ap, AB=0, ou C représente le nombre total de blocs de codage, K,
représente le nombre de bits contenus dans un bloc de codage avec un indice de r, et Mpygcn, C et K, sont obtenus
conformément a une signalisation dans un PDCCH le plus récent associé au bloc de transmission.
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Fig. 1

Obtaining types of data currently transmitted f101
currently over the physical uplink shared
channel

A
Setting a transmission format offset parameter 102
when there is only uplink control information A
but no uplink shared channel data sent over
the physical uplink shared channel

Calculating the transmission power of the f1 03
physical uplink shared channel
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