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6.4 UL Multiple Antenna Transmission
6.4.1 Remaining details of signalling for SU-MIMO

Low-overhead DCI format for SU-MIMO

R1-106041
Re-using DCI format 0 for UL SU-MIMO
Samsung

R1-106363
UL transmission modes for LTE-A operation
Qualcomm Incorporated

R1-106207
UL SU-MIMO control signalling details
Nokia Siemens Networks, Nokia

Details of DCI Format 4
R1-105845
Aperiodic feedback in PUSCH with multi-layers
Huawei, HiSilicon

R1-105844
Control signalling design for UL MIMO
Huawei, HiSilicon

R1-106474           R1-105871
On DCI modes
Ericsson, ST-Ericsson

R1-105898
DCI Format 4 Fields for Supporting UL SU-MIMO
Texas Instruments

R1-105926
Remaining issues on UL signaling
CATT

R1-105962
Control signaling design of DCI format 4 for UL MIMO transmission mode_
ZTE

R1-105992
Design of DCI Format 4
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-106040
Details on DCI format 4
Samsung

R1-106080
Discussion on remaining details of signalling for SU-MIMO
Panasonic

R1-106110
Remaining Issues on PUSCH Transmission Modes and DCI Format Design in LTE-A
LG Electronics

R1-106230
On DCI Format 4 contents
Nokia Siemens Networks, Nokia

R1-106289
On Remaining details on UL SU-MIMO Signalling
Motorola

R1-106362
Details of DCI format 4
Qualcomm Incorporated

R1-106368
CQI only transmission on PUSCH
Qualcomm Incorporated

R1-106484 
Way Forward on  Triggering  Aperiodic CQI-only PUSCH Transmission in UL-MIMO
ZTE, Samsung, Huawei, HiSilicon 
Agreement:

If DCI format 0 is used for the UL grant,

· Aperiodic CQI-only PUSCH can be enabled by setting IMCS=29 , NPRB<=X and CQI request=1.

· X is FFS, pending the outcome of CQI payload discussion in MIMO and CA

· Modulation format, QPSK is supported
· Additional support of 16QAM is FFS, pending the outcome of CQI payload discussion in MIMO and CA

If DCI format 4 is used for the UL grant,
· CQI-only transmission is supported if  the transmission rank is 1 
· Aperiodic CQI-only PUSCH can be signalled by setting IMCS(enabled TB)=29 , NPRB<=X and CQI request=1.

· X is FFS, pending the outcome of CQI payload discussion in MIMO and CA

· Modulation format, QPSK is supported

· Additional support of 16QAM is FFS, pending the outcome of CQI payload discussion in MIMO and CA

R1-106508 
WF on DCI Format 4 Details
Motorola, Huawei, HiSilicon, Alacatel-Lucent, ALU-SB, ZTE, CATT, Nokia, NSN
Supported by: Motorola, Huawei, HiSilicon, Alacatel-Lucent, ALU-SB, ZTE, CATT, Nokia, NSN, 
Opposed by:    Qualcomm, Samsung

Agreement:

· Precoding Information Field 

· TPMI and TRI jointly coded as in Rel-8 DL DCI Format 2

· 3 bits for 2Tx 

· 6 bits for 4Tx

· No UL hopping flag bit
· No Transport block to codeword swap flag
· TB Disabling
· If either (I_MCS=0, N_PRB>1); or  ( I_MCS =28, N_PRB =1) is signalled

· In case of retransmission, if a TB is disabled, the UE delivers an “ACK” to the higher layer on that TB, internally within the UE.
Supported by: Motorola, Huawei, HiSilicon, Alacatel-Lucent, ALU-SB, ZTE, CATT, Nokia, NSN, Ericsson, ST-Ericsson,
Opposed by:    

R1-106488
WF on Precoder Signaling for DCI Format 4
Ericsson, ST-Ericsson, NEC, NTT DoCoMo, Panasonic, Qualcomm, Texas Instruments

If joint coding of PMI, MCS, NDI and TB disabling is agreed, Alt 3 will be the agreement

Alt 1:  Agree on R1-106488 as it is

Supported by: Ericsson, ST-Ericsson, NEC, NTT DoCoMo, Panasonic, Qualcomm, Texas Instruments

Opposed by:  Huawei, Hi-silicon, Samsung, CATT, LGE, Motorola

Alt 2:  Agree on the basic principle of joint coding in R1-106488, but remove the support of frequency hopping.

Supported by: TI, Nokia, NSN, Panasonic, NTT DoCoMo, ALU, ASB
Opposed by:  Samsung, Huawei, Hi-silicon, Ericsson, ST-Ericsson
Alt 3:  Agree on the proposal in R1-106362  (resulting in the least amount of bits for 2Tx case), with the codepoint for TxD removed. (as shown in the text box below)
Supported by: Qualcomm, LGE, Samsung, Ericsson, ST-Ericsson
Opposed by:  


[image: image1]
Proposal: Agree Alt 3 of joint coding as shown above, with the additional bullet of

· If a TB is disabled, the UE signals an “ACK” to the higher layer on that TB.
Supported by: Qualcomm, LGE, Samsung, Ericsson, ST-Ericsson, NTT DoCoMo

Opposed by: Motorola, Huawei, Hi-silicon, ZTE, Nokia, NSN, CATT
Question: should we have joint coding of RI/PMI, MCS, NDI and TB disabling?

Alt 1:  Joint coding of PMI, MCS, NDI and TB disabling

Supported by: Qualcomm, Panasonic, Ericsson, ST-Ericsson, NTT DoCoMo, LGE, Samsung

Opposed by: Huawei, Hi-Silicon,  Motorola, CATT, ZTE, Nokia, NSN

Alt 2:  RI/PMI is not jointly coded with other IEs

Supported by: Huawei, Hi-Silicon, Motorola, ALU, ASB, CATT, ZTE, Nokia, NSN

Opposed by: Qualcomm, Samsung, Ericsson, ST-Ericsson, LGE

Transmission modes and antenna ports 

R1-105870
On UL transmission modes 
Ericsson, ST-Ericsson

R1-106288
PUSCH Mode Switching under AGI 
Motorola

R1-106364
UL transmission mode configuration
Qualcomm Incorporated

R1-106157
Uplink antenna ports
Huawei, HiSilicon

R1-106317
On uplink antenna port configuration
Research In Motion UK Limited

Misc

R1-106365
Precoder switching for UL Tx
Qualcomm Incorporated

R1-106366
Antenna switching for UL MIMO
Qualcomm Incorporated
R1-105839
Transmitting UCI on PUSCH without UL data 
Huawei, HiSilicon

6.4.2 Remaining details of UCI multiplexing on PUSCH in case of SU-MIMO

· Layer-specific or codeword-specific scrambling
Retransmission

R1-106043
UCI Resources for Single Codeword PUSCH Retransmission
Samsung
Continue offline discussion.  
R1-106081
UCI resource size of retransmission on PUSCH with SU-MIMO transmission 
Panasonic

Agreement:

· Modify the resource allocation equation of A/N and RI to the following equation, in order to accurately reflect the channel condition experienced by each TB
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R1-106308
Resource size calculation for AN and RI multiplexing on MIMO PUSCH
ASUSTeK

Scrambling and Resource allocation

R1-105872
Views on UL scrambling
Ericsson, ST-Ericsson

R1-105873
Resource allocation for UCI on PUSCH
Ericsson, ST-Ericsson

R1-105963
Remaining issues of UCI multiplexing on PUSCH
ZTE

R1-106042
Remaining details of UCI on MIMO PUSCH
Samsung

R1-106095
Definition of Q'min for UCI on PUSCH
Sharp

R1-106111
Remaining details in UCI multiplexing on PUSCH
LG Electronics

R1-106208
On details of UCI multiplexing on PUSCH with SU-MIMO
Nokia Siemens Networks, Nokia

R1-106221
Simulation result of AN error on PUSCH for single layer case
NEC Group

R1-106231
Minimum Resource Allocation for UCI on PUSCH
InterDigital Communications, LLC

R1-106283
Resource Allocation for UCI Mutiplexing on PUSCH in UL-MIMO
Motorola

R1-106369
Resource allocation for UCI on PUSCH
Qualcomm Incorporated

R1-106459   
Way Forward on  Scrambling for  UL-MIMO UCI Multiplexing 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, LG Electronics, Samsung, Sharp, Texas Instruments, ZTE, CATT
· Per CW scrambling is adopted 

· Scrambling sequence generator shall be initialized with 
· [image: image3.wmf]14139cell

initRNTIsID

2222

cnqnN

=×+×+×+

êú

ëû


[image: image4.wmf]{0,1}

q

Î


· [image: image5.wmf]q

    where      is the CW index and 

Alt 1 is agreed.
Alt1:  Per-CW scrambling as in WF R1-106459

Support: Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, LG Electronics, Samsung, Sharp, Texas Instruments, ZTE, CATT, NSN, Nokia, Motorola

Alt 2: Per-layer scrambling as in R1-105872

Support: Ericsson, ST-Ericsson, Huawei, Hi-silicon, Nokia, NSN

R1-106486
WF on Q’min for UCI on PUSCH  

Samsung, Ericsson, ST-Ericsson, Sharp, LG 

Agreement:
· The following is agreed as working assumption.
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If O<=2, Q’min = O,

else,                                  and                                Here,           is the modulation order for CW (x).

· The part of agreement regarding the case of O>11 can be revisited if single RM coding is not agreed in the CA session for O>11.

Misc
R1-106112
Further consideration on UCI multiplexing in conjunction with CA
LG Electronics

R1-106367
CQI UCI CW selection details
Qualcomm Incorporated

6.4.3 Remaining issues for PHICH-Triggered SU-MIMO re-transmissions
R1-105874
Remaining issues for PHICH triggered retransmissions 
Ericsson, ST-Ericsson

R1-105899
Remaining Issues on PHICH-Triggered Retransmissions 
Texas Instruments

R1-105964
Remaining issues for UL SU-MIMO in PHICH-triggered retransmission
ZTE

R1-106006
Views on PHICH-Triggered PUSCH Retransmissions
MediaTek

R1-106044
Further issues in PHICH-triggered PUSCH retransmissions
Samsung

R1-106282
Parameter Setting during PHICH-Triggered SU-MIMO Re-transmissions
Motorola

R1-106370
Remaining details for UL MIMO scheme for retransmissions triggered by PHICH
Qualcomm Incorporated
R1-106082
UL DMRS for PHICH triggered retransmission in SU-MIMO
Panasonic

R1-106113
Remaining Issues on PHICH Triggered SU-MIMO Retransmissions
LG Electronics

R1-106158
Remaining issues for PHICH-triggered PUSCH retransmissions
Huawei, HiSilicon

R1-106222
On the remaining issues for PHICH triggered retransmission in UL SU-MIMO
NEC Group

R1-106491     
Harmonized WF on Finalizing PHICH-Triggered Retransmission  

Texas Instruments, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, Ericsson, ST-Ericsson, Intel, Mitsubishi, Motorola, Panasonic, Samsung, ZTE 

Agreement:

· For retransmission of a single TB out of 2-TB original transmission, reset the CW index to 0 (q=0) (Alt 1, reset) 
· Assign DMRS resource according to CSI in the original transmission and retransmission-rank (Alt 1, reset)
· Reset the PHICH resources allocation for each of the TB(s) until an UL grant is transmitted on PDCCH for these TB(s) (Alt 1, reset) 
· Description of UE behavior for Alt1 (Reset) is found in slide #3 of R1-106491.

Agreement:
· For retransmission of a single TB out of 2-TB original transmission,
· No adjustment of the total PUSCH transmission power due to PHICH-triggered retransmission. 

6.4.4 Other

R1-105846
Channel Interleaver design for UL MIMO
Huawei, HiSilicon

R1-106115
Transmission Mode for PUCCH Format 3
LG Electronics

R1-106209
Performance evaluation on UL SU-MIMO channel interleaver
Nokia Siemens Networks, Nokia

6.5 UL RS issues relevant to LTE-A Work Items

R1-105847
Sounding using DMRS
Huawei, HiSilicon

6.5.1 DM RS
Remaining details:

· Remaining details of OCC/CS mapping table

· Disabling of SGH

R1-105848
Remaining details on UL DM RS 
Huawei, HiSilicon

R1-105875
On remaining details of DM RS for rank 2
Ericsson, ST-Ericsson

R1-105876
Views on remaining issues for SGH 
Ericsson, ST-Ericsson

R1-105927
Further discussion on DMRS signaling
CATT
R1-105994
UL DMRS Configuration for PHICH-triggered Retransmission
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-106058
Remain issues of CS/OCC configuration for uplink DM-RS in LTE-Advanced
Pantech

R1-106083
OCC and CS for UL DMRS in SU/MU-MIMO
Panasonic
R1-106210
On remaining details of OCC mapping and SGH disabling
Nokia Siemens Networks, Nokia

Agreement:

The working assumption on the initial PDCCH based OCC/CS table is confirmed as agreement.

R1-106084
Sequence Group Hopping of UL DMRS for MU-MIMO
Panasonic

R1-106116
Remaining Issues on UL DM-RS for LTE-Advanced
LG Electronics

R1-106256
Remaining details on uplink DM-RS
Mitsubishi Electric

R1-106290
On UL DM-RS SGH Disabling
Motorola

R1-106373
Conveying OCC for PUSCH transmissions
Qualcomm Incorporated

R1-106374
Sequence Group Hopping for MU-MIMO operation
Qualcomm Incorporated

R1-106494           Way Forward on UL DMRS SGH

Panasonic, Nokia Siemens Network, Nokia, Motorola, Mitsubishi, Qualcomm, CATT, Alcatel Lucent, Alcatel Lucent Shanghai Bell
· UE-specific configuration of SGH disabling for PUSCH disables only SGH across slots within one subframe. 

· DMRS sequence in the second slot of a subframe is equal to the DMRS sequence in the first slot. 

Alt1:  UE-specific disabling only SGH across slots within one subframe

Supported by: Panasonic, Nokia Siemens Network, Nokia, Motorola, Mitsubishi, Qualcomm, CATT, Alcatel Lucent, Alcatel Lucent Shanghai Bell

Opposed by: Samsung, LGE, ST-Ericsson, Ericsson

Alt2:  UE-specific disabling of SGH across both slots and subframes

Supported by: Samsung, LGE, ST-Ericsson, Ericsson, Huawei, Hi-silicon
Opposed by: ALU, ASB, Motorola, 

Observation:

1. Additional implementation/test cases if  we have UE-specific disabling of SGH within one subframe, but allow hopping across subframes

2. UE-specific disabling of SGH across both slots and subframes  does not require new implementation
3. If we cannot decide on either Alt1 or Alt2, we will likely have to rely on only the Rel-8 feature cell-specific SGH disabling.

Continue discussion. 
6.5.2 SRS

Remaining details of dynamic aperiodic SRS triggering.

R1-105849
Configuration of aperiodic SRS
Huawei, HiSilicon

R1-105877
Details of dynamic aperiodic SRS
Ericsson, ST-Ericsson

R1-105900
Finalizing Resource Allocation for Aperiodic SRS
Texas Instruments

R1-105928
Signaling and UE behavior for aperiodic SRS
CATT

R1-105978
"Remaining issues of aperiodic SRS"
ZTE

R1-105995
Configuration for Dynamic Aperiodic SRS Triggering
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-106007
Details on Aperiodic SRS
MediaTek

R1-106045
Aperiodic SRS Multiplexing
Samsung

R1-106059
Detailed dynamic aperiodic SRS signaling
Pantech

R1-106098
Remaining issues on Dynamic Aperiodic SRS signaling
Sharp

R1-106117
Details on Dynamic Aperiodic Sounding for LTE-Advanced
LG Electronics

R1-106127
Remaining Details of Aperiodic SRS 
Research In Motion UK Limited

R1-106160
Aperiodic sounding using DCI format 0
Huawei, HiSilicon

R1-106181
Remaining issue for aperiodic SRS
NTT DOCOMO

R1-106211
On details of dynamic aperiodic SRS configuration
Nokia Siemens Networks, Nokia

R1-106233
Remaining issues for aperiodic sounding
Fujitsu

R1-106291
On Remaining details on dynamic aperiodic SRS triggering.
Motorola

R1-106310
Multi-antenna SRS Enhancements for LTE-A
Potevio

R1-106375
Further details on aperiodic dynamic SRS
Qualcomm Incorporated

R1-106376
Aperiodic SRS triggering in CA scenario
Qualcomm Incorporated
R1-105901
On Frequency Hopping for Aperiodic SRS Transmission
Texas Instruments

R1-105929
On triggering of aperiodic SRS via DL grants
CATT

R1-106046
SRS Enhancements in Rel-10
Samsung

R1-106085
Remaining issues on dynamic aperiodic SRS 
Panasonic

R1-106097
Simulation Results for Multi-shot Dynamic Aperiodic SRS
Sharp

R1-106492
Way forward on transmission timing for aperiodic SRS

Alcatel Lucent, Alcatel Lucent Shanghai Bell, CATT, Ericsson, HiSilicon, Huawei, KDDI, LG Electronics, Motorola, NEC Group, Nokia, Nokia Siemens Networks, NTT DOCOMO, Panasonic, Research In Motion, Sharp, ST-Ericsson, Texas Instruments 

Agreement:

· When dynamic aperiodic SRS trigger is detected in subframe n, the UE shall transmit an aperiodic SRS in the first UE-specific A-SRS subframe n’ satisfying n’(n+4 and n’ satisfying kSRS ( n+4 for TDD (kSRS is derived from n’, as defined in 36.213) 
· As in Rel-8, UE-specific A-SRS subframe is determined by periodicity and offset

· UE-specific A-SRS subframes is a subset of cell-specific subframes 

· The values for periodicity and offset are defined as in Table 8.2-1 for FDD, and 8.2-2 / 8.2-3 for TDD in 36.213.

· FFS whether all or a subset of the table is used

R1-106493
Discussion on Aperiodic SRS parameters  Sharp
Agreement:
· For DCI format 4 
· 2 bits are added for SRS triggering and parameter
· 1 state indicates no aperiodic SRS activation

· The other 3 states are used to indicate 3  sets of RRC-configured aperiodic SRS transmission parameters

· Each of the 3 sets can indicate a combination of the following SRS parameters (the other SRS parameters are directly configured by RRC
· SrsBandwidth

· FrequencyDomainposition

· SrsHoppoingBandith (if hopping is supported)

· transmissionComb
· cyclic shift

· duration (if multi-shot SRS is supported)

· number of antenna ports

Illustration:

	State
	SrsBandwidth
	FrequencyDomainposition
	(other parameters)
	…
	…

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	No activation
	
	
	
	


· The following SRS parameters are signalled directly by RRC and are common for all sets:

· srsConfiguraitonIndex

· FFS if number of CCs and indices of CCs are indicated by DCI format 4.

· A-SRS trigger of 2 bits is always present in DCI format 4

· Supported by: Qualcomm, NTT DoCoMo, Sharp, Panasonic

· Opposed by: 
R1-106512   
Aperiodic SRS configuration with DCI formats 0/1A  Samsung
Proposal: allow dynamic signalling of SRS parameters in format 0 by disabling the UL-SCH.

· Supported by: Samsung, Huawei, Hi-Silicon, Nokia, NSN, Pantech, Qualcomm
· Opposed by: TI, Panasonic, Motorola, KDDI, NTT DoCoMo
Agreement:

For format 0 triggered A-SRS transmission, all A-SRS parameters are configured by RRC, and no dynamic signalling of A-SRS parameters

· Supported by: TI, Motorola, Panasonic, KDDI, NTT DoCoMo, Ericsson, ST-Ericsson

· Opposed by: 
R1-106505
Way forward on frequency hopping for aperiodic SRS

Alcatel Lucent, Alcatel Lucent Shanghai Bell, KDDI, Huawei, HiSilicon, LG Electronics, Motorola, Research In Motion, Sharp, Texas Instruments 
· Frequency hopping is supported 

· Rel-8/9 frequency hopping mechanism is reused 

· Aperiodic SRS frequency resources are determined by the subframe index in which aperiodic SRS is transmitted

· Multi-shot is supported, if frequency hopping is configured
Supported by: Alcatel Lucent, Alcatel Lucent Shanghai Bell, KDDI, Huawei, HiSilicon, LG Electronics, Motorola, Research In Motion, Sharp, Texas Instruments 

Opposed by: Samsung, Qualcomm, CATT, Nokia, NSN

· Frequency hopping is supported 

· Rel-8/9 frequency hopping mechanism is reused 

· Aperiodic SRS frequency resources are determined by the subframe index in which aperiodic SRS is transmitted

Supported by:  Huawei, HiSilicon, LG Electronics,  Sharp

Opposed by: Samsung,  Qualcomm, ALU, ASB, 
Continue discussion. 
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Alt 3:





For 2Tx: 


Instead of 3-bit RI/PMI, use a 1-bit RI (2 bit savings) 


RI=0 (rank 1, one TB enabled)


MCS1 and NDI1 is for the enabled TB


NDI2 indicates which TB is enabled


MCS2 indicates 6 code points of rank 1 PMI;  the remaining 26 code points are reserved 


RI=1 (rank 2, both TBs enabled)


MCS1, NDI1 is for TB1 and  MCS2, NDI2 is for TB2  


For 4Tx:


Instead of 6-bit RI/PMI, use 5-bit PMI (1 bit saving) 


PMI=0 (rank 1, one TB enabled)


MCS1 and NDI1 is for the enabled TB


NDI2 indicates which TB is enabled


MCS2 indicates 24 code points of rank 1 PMI; the remaining 8 code points are reserved 


 PMI>0


PMI=1 (rank 2, one enabled TB, used for ReTx)


MCS1 and NDI1 is for the enabled TB


NDI2 indicates which TB is enabled


MCS2 indicates 16 code points for rank 2 PMI; the remaining 16 code points are reserved 


PMI=2...17 (rank 2, two enabled TB)


MCS1, NDI1 is for TB1 and  MCS2, NDI2 is for TB2


PMI=18…30 (ranks 3 and 4, two enabled TB)


MCS1, NDI1 is for TB1 and  MCS2, NDI2 is for TB2


1 PMI code point (=31) is reserved
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