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6.4 UL Multiple Antenna Transmission
6.4.1 Transmission modes and Signalling requirements for SU-MIMO

Remaining Issue:
· Number of transmission modes

· Details for DCI format for each transmission mode
· Signalling of TB disable signalling

· PMI signalling

· Need for definition of different antenna ports for PUCCH, PUSCH, SRS?

· CQI-only signalling

· Relation of PUCCH mode to PUSCH mode

· etc

Transmission mode

R1-104295
Uplink transmission modes and antenna port definitions
Huawei

R1-104399
Further Discussions on UL Transmission Modes and DCI Format Designs
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-104448
On UL SU-MIMO transmissions modes and control signalling
Nokia Siemens Networks, Nokia

R1-104479
Remaining Issues on UL MIMO Transmission Mode and DCI Format Design
Texas Instruments

R1-104612
Further Discussions on UL MIMO signaling requirements
Samsung

R1-104677
UL Transmission Modes and Signalling Requirements for LTE-A
ZTE

R1-104709
Transmission modes and Control signalling for UL MIMO
Motorola
R1-104770
Discussion on Control Signaling for Uplink Transmission Mode
LG Electronics

R1-104805
UL transmission modes for LTE-A operation
Qualcomm Incorporated

R1-104903
Discussion on uplink transmission mode
Panasonic

R1-104936
Views on Transmission Mode and Control Signaling to Support UL MIMO
NTT DOCOMO
R1-104849
On UL transmission modes
Ericsson, ST-Ericsson

UL grant DCI format detail

R1-104331
Consideration on signaling of UL MIMO
CATT

R1-104507
Control signalling design for UL MIMO
Huawei

R1-104611
Re-using DCI format 0 for UL SU-MIMO
Samsung

R1-104613
PMI signaling in DCI format for UL MIMO
Samsung

R1-104804
UL grants for MIMO transmissions
Qualcomm Incorporated

6.4.2 UCI multiplexing on PUSCH in case of SU-MIMO

Remaining details. 

Note: Non-MIMO CA aspects under AI 6.2.5.

Remaining issues:
· Decide on CW Selection according to higher MCS or TBS, and CW selection if the same MCS or TBS

· Number of  beta values

· Details of RI/AN replication, mapping, modulation, place of replication in UL transmission chain, layer-specific or layer-common scrambling
R1-104449
Remaining details on UCI multiplexing on PUSCH with SU-MIMO
Nokia Siemens Networks, Nokia

R1-104520
Issues for codeword and symbol length determination for UCI multiplexing on the PUSCH with SU-MIMO
Sharp

R1-104532
Consideration on beta value in calculation of the number of UCI symbols on PUSCH
NEC Group

R1-104614
Further disucssion on Data and Control Multiplexing in UL MIMO Transmissions
Samsung

R1-104678
Remaining issues for UCI Multiplexing on PUSCH with MIMO Transmission
ZTE

R1-104682
Remaining Issues on UCI Multiplexing on PUSCH in case of SU-MIMO
Potevio

R1-104697
UCI Mapping Schemes When Mutiplexed with UL-MIMO PUSCH
Motorola

R1-104807
Remaining details on UCI multiplexing for SU-MIMO transmission
Qualcomm Incorporated
R1-104904
UCI resource size on PUSCH with SU-MIMO transmission
Panasonic

R1-104946
UCI Multiplexing on PUSCH in UL MIMO
InterDigital Communications, LLC

R1-104953
Resource Allocation for UCI on PUSCH
Ericsson, ST-Ericsson
R1-105060           Way Forward on UCI Resource size

 ZTE, Huawei, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, CATR, LG Electronics,  Nokia, Nokia Siemens Networks , Panasonic, Potevio, Qualcomm, Samsung , Texas Instruments, Motorola
Agreement:
· Adopt two RRC-configured PUSCH beta offset values, one for single-CW transmission, the other for multi-CW transmission.

· Per-CW beta offset value is not supported for multi-CW transmission

· Each RRC-configured beta parameter is set to a single numerical value

· Adopt the baseline assumption for HARQ-ACK/RI resource size and  CQI/PMI resource size
· Modification to the data spectral efficiency to account for large UCI payload is not supported
R1-105075           Identification of the potential issues on HARQ-ACK/RI replication schemes
Agreement:
· In the case of rank>1 PUSCH transmission: 

· Choose one of the following schemes:

· Option A) Replicate before channel coding

· Option B) Replicate after channel coding 
· Option C) Combination of replication and Alamoutti mapping  as shown in R1-104697
· Evaluate between

· Combined use of layer (or transport block) specific scrambler and/or corner constellation point of modulation symbols 
· Use all constellation points of the associated PUSCH modulation size( QPSK, 16QAM and 64QAM)
· Final decision should be made considering the following points

· Performance of  {2, 4, 6 and 10} bits HARQ-ACK and RI 

· Higher payload may be considered, depending on CA session TDD discussion
· Commonality with Rel-8

R1-104905
Processing chain of transmitter for HARQ-ACK/ RI in SU-MIMO
Panasonic

R1-104615
Replication of HARQ-ACK and RI in PUSCH for UL SU-MIMO 
Samsung

R1-104771
UCI Multiplexing on  PUSCH with Multi-Layer Transmission
LG Electronics

R1-104400
Remaining issues for UCI multiplexing on PUSCH in case of SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-104296
Final issues of Multiplexing Schemes of control and data in multi-layer PUSCH transmission
Huawei
R1-104332
Further details on UCI transmission in PUSCH
CATT
R1-104521
Simulation Results for HARQ-ACK/RI Replication Schemes
Sharp
R1-104806
Clarifications of UCI on PUSCH
Qualcomm Incorporated
R1-104297
Aperiodic feedback in PUSCH with multi-layers
Huawei

6.4.3 Precoder for PHICH-Triggered SU-MIMO re-transmissions
R1-105071              Way forward for Precoding matrix indication in PHICH triggered retransmission    Huawei, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, CATR, HTC, III, Mediatek ,Potevio ,Pantech, Texas Instruments, ZTE

Agreement:
· If the number of TBs in the PHICH-triggered retransmission is the same as in the latest transmission with an associated grant

· Rank and precoding vector stay the same

· The retransmission does not carry any automatic power adjustment command
· Continue discussion on the case where number of TBs in the PHICH-triggered retransmission is less than in the latest transmission with an associated grant.  To decide on one alternative next meeting.
· Alt 1:

· The precoding vector for a retransmission should be a predefined precoding matrix,  {depending, not depending} on the precoding vector in the latest grant
· The predefined precoding matrix (s) should be {the first CW, cycling of CWs in time according to subframe index or RIV} in the agreed uplink codebook for the transmission rank of the retransmission
Supported by: Huawei, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, CATR, HTC, III, Mediatek ,Potevio ,Pantech, Texas Instruments, ZTE, Samsung
Alt2: 
· For PHICH-triggered retransmissions, TB is transmitted with the same precoding that was previously used for the TB to be retransmitted in the latest grant
· The retransmission does not carry any automatic power adjustment command
       Supported by: Qualcomm, Nokia, NSN, Ericsson, ST-Ericsson, RIM, LGE,
       Alt 3:

· For PHICH-triggered retransmissions, TB is transmitted with the precoding that was used for the TB with a higher TBS size in the latest grant, if the TBS sizes are different in the grant
Supported by: LGE, Samsung
Alt 4:

· Fallback to single antenna port transmission

               Supported by: Motorola

R1-104298
Uplink re-transmssion without UL grant 
Huawei

R1-104679
Precoding for UL SU-MIMO in PHICH-triggered retransmission
ZTE

R1-104333
Precoding for PHICH-triggered retransmission
CATT

R1-104480
Precoder Selection for Non-Adaptive HARQ UL SU-MIMO
Texas Instruments

R1-104696
UL SU-MIMO Precoding in PHICH-triggered Non-adaptive Retransmissions
Motorola

R1-104808
UL MIMO scheme for retransmissions triggered by PHICH
Qualcomm Incorporated

R1-104450
On precoder for PHICH-triggered retransmissions
Nokia Siemens Networks, Nokia

R1-104616
Further discussion on UL SU-MIMO precoding in PHICH-triggered retransmissions
Samsung

R1-104850
Precoding for PHICH-triggered retransmissions
Ericsson, ST-Ericsson

R1-104772
Precoding for UL SU-MIMO in PHICH-triggered Retransmission
LG Electronics

R1-104401
Evaluation of precoders for PHICH-triggered SU-MIMO retransmissions
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

6.4.4 PUCCH TxD scheme for formats other than 1/1a/1b

Note: PUCCH resource allocation handled under AI 6.2.2.
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TxD for PUCCH format 3, as well as for channel selection (<=4bits A/N)
R1-104617
Disucssion on TxD for DFT-S-OFDM
Samsung

R1-104774
Transmit Diversity for CA PUCCHs
LG Electronics

R1-104851
Transmit diversity for CA PUCCH for UE supporting more than 4 A/N bits
Ericsson, ST-Ericsson

R1-104452
On transmission diversity for  multi-A/N signaling 
Nokia Siemens Networks, Nokia
Agreement from main session:  number of resources reserved for channel selection for single antenna case is:

· 2 for 2 bits

· 3 for 3 bits

· 4 for 4 bits

Agreement:
· A TxD scheme, if agreed, is defined for 2 antenna port only
· For 4 antenna port UE, standard-transparent virtualization can be used to support TxD

· TxD for channel selection

· If TxD is supported for channel selection (2<=A/N<=4), the alternatives are:
· Alt 1: SORTD

· Number of resources reserved for channel selection doubles the number needed for single antenna case

· Alt 2: Modified SORTD

· Number of resources reserved for channel selection is the same as the number needed for single antenna case,  select 2 of them to transmit a same modulation symbol

· Mattias (Huawei) to provide detail by Friday
· Alt 3:  SCBC
· Coding applied on the 2 resources jointly determined by channel selection for transmission, one such example of coding is R1-104452
· To decide on one of the alternatives in the next meeting

· For performance evaluation, simulation assumptions described in R1-104140 is applicable 

· TxD for PUCCH format 3

· If TxD is supported for PUCCH format 3
· Alt 1: Alamoutti coding before DFT, one example as shown in R1-104617
· Alt 2: Modified SFBC, one example as shown in R1-104774
· Alt 3: FSTD, one example as shown in R1-104979

· Alt 4: SORTD

· To decide on one of the alternatives in the next meeting

· For performance evaluation, simulation assumptions described in R1-104140 is applicable 

TxD for PUCCH format 2

R1-104299
Transmit diversity for PUCCH format 2/2a/2b 
Huawei

R1-104402
Analysis of PUCCH TxD schemes
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-104451
On transmission diversity for PUCCH Format 2/2a/2b
Nokia Siemens Networks, Nokia

R1-104522
PUCCH TxD for Formats 2/2a/2b for LTE-Advanced
Sharp

R1-104618
Transmit Diversity for PUCCH Formats 2/2a/2b
Samsung

R1-104683
Evaluations on Transmit Diversity for PUCCH format 2/2b
Potevio

R1-104773
Further Evaluations on Transmit Diversity for PUCCH Format 2/2a/2b
LG Electronics

R1-104809
Transmit diversity for PUCCH format 2
Qualcomm Incorporated
R1-104918
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Transmit Diversity
Research In Motion UK Limited
R1- 104964           

Agreement:
· Standard-based TxD is supported for format 2/2a/2b.

· Supported by: Sharp, RIM, Alcatel Lucent, Alcatel Lucent Shanghai Bell, LGE, Qualcomm, ZTE

· Opposed by:

· Agree on Alt 2 as a baseline assumption.  Can be revisited if issues are identified.
· Alt 1:  STBC

· Alt 2:  SORTD 
6.4.5 Other

R1-104300
Channel Interleaver design for UL MIMO
Huawei

R1-104453
Performance evaluation on UL SU-MIMO channel interleaver
Nokia Siemens Networks, Nokia

R1-104481
Specifying Basic Building Blocks of UL Multi-Antenna Transmission
Texas Instruments

6.5 UL RS issues relevant to LTE-A Work Items
6.5.1 DM RS
6.5.1.1 OCC
Remaining FFS details. 
· DM-RS allocation for Rank-3
· OCC/CS implicit mapping table

· SGH for MU-MIMO
R1-105015          Way Forward on UL DMRS   Ericsson, ST-Ericsson, CATT, Huawei, Texas Instruments, Mitsubishi, Sharp 

Agreement:
· The R8 mapping table is reused for nDMRS,0(2)
· The mapping of CSI to nOCC,0 is FFS 

· CS offsets (∆k) for 3 layers are 0, 6, 3 for k=0, 1, 2

· OCC for layer k is derived from CSI considering both SU-MIMO and MU-MIMO

· For the first 4 CSI values: nOCC,k= nOCC,0  for k=1 and nOCC,k=1-nOCC,0 for k=2,3

· FFS the OCC mapping for the other 4 CSI values, one example of the mapping 

· For the second 2 CSI values: nOCC,k= nOCC,0  for k=1,2,3
· For the third 2 CSI values: nOCC,k = 1-nOCC,0, for k=1,3 and nOCC,k=nOCC,0 for k=2
R1-104301
CS and OCC signaling for UL DM RS
Huawei

R1-104334
UL DMRS signaling with OCC
CATT

R1-104403
DM RS CSI selection in None-adaptive retransmission
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-104454
Remaining details on UL DM RS
Nokia Siemens Networks, Nokia

R1-104523
Design of OCC / CS Mapping for UL DMRS
Sharp

R1-104619
UL DMRS Aspects In Rel-10
Samsung

R1-104638
Considerations on uplink DM-RS design in LTE-Advanced
Pantech

R1-104710
Remaining details on OCC and CS configuration for UL DM-RS
Motorola

R1-104775
Remaining Issues on UL DM-RS for LTE-Advanced 
LG Electronics

R1-104810
Conveying OCC for PUSCH transmissions
Qualcomm Incorporated
R1-104852
Uplink DM RS resource configuration
Ericsson, ST-Ericsson

R1-104872
OCC configuration for uplink DM-RS
Mitsubishi Electric

R1-104906
OCC and CS for UL DMRS in SU/MU-MIMO
Panasonic
R1-104508
Subframe-level SGH for UL DM RS 
Huawei

6.5.1.2 Other

R1-104620
DMRS CS offsets assignments for UL MIMO
Samsung

6.5.2 SRS

6.5.2.1 Details of dynamic aperiodic SRS
Starting point is proposed WF in R1-104249.
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R1-104959          Proposal on aperiodic SRS features         Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, Ericsson, ST-Ericsson, Huawei, InterDigital, ITRI, KDDI, LG Electronics, MediaTek, Motorola, Nokia, Nokia Siemens Networks, Panasonic, Qualcomm, Research In Motion, Samsung, Sharp, Texas Instruments, ZTE

Remaining issues for one-shot aperiodic SRS using UL grant:
· Support of multi-antenna port SRS 
· Transmission in one (CDM) or multiple subframes  (TDM)

· Relation to UL transmission modes

· Detailed signalling for aperiodic SRS for the single CC case

· Partitioning of configuration parameters between RRC and PDCCH grant

· Number of bits in the PDCCH grant

· Triggering for multiple CC case

Agreement:

· Rel-8 (time/frequency/code) SRS resources are re-used for aperiodic sounding

· Cell-specific SRS configuration parameters are applicable to both periodic and aperiodic sounding

· Aperiodic sounding using Rel-8 SRS resources is transmitted in cell-specific SRS subframes 

· UE-specific SRS configuration parameters such as SRS bandwidth, starting position, transmission comb, and cyclic shift could be different between periodic and aperiodic sounding
· A UE shall commence aperiodic SRS transmission in subframe n+k (k(4) upon detection of a positive SRS request in subframe n
Remaining issues for one-shot aperiodic SRS using UL grant:

· Support of multi-antenna port SRS 
· SRS for all the configured transmit antenna ports should be transmitted within one SC-OFDM symbol of the same subframe. 
· Both CS and Comb could be used for multiplexing different antennas
· Further discussion needed to see if we can narrow down the configuration parameters
· The SRS transmission bandwidth and frequency RB positions are the same for all antenna ports
· Detailed signalling for aperiodic SRS for the single CC case, assuming UL data is scheduling
· Number of states needed in the PDCCH grant for triggering/configuration
· DCI format for single-port transmission:  {2,4,10}states
· DCI format for MIMO transmission: {2, 4, 18}states
· More discussion needed to decide on one set of states

· Potential list of the parameters to be configured: CS, Comb,  BW position, Transmission BW, hopping

· Partitioning of configuration parameters between RRC and PDCCH grant

· FFS
Remaining issues for one-shot aperiodic SRS for the single CC case:
R1-104881
Consideration for aperiodic sounding for LTE-Advanced system
Fujitsu
R1-104302
Considerations for dynamic aperiodic SRS
Huawei

R1-104335
On triggering of aperiodic SRS in LTE-A
CATT

R1-104525
Periodic SRS and Dynamic Aperiodic SRS Role Sharing for Multiple Tx Antennas
Sharp

R1-104548
Further Discussions on Aperiodic SRS of Rel-10
MediaTek

R1-104639
Consideration on aperiodic SRS bandwidth and duration
Pantech

R1-104676
On dynamic aperiodic sounding 
ZTE

R1-104776
Details on Dynamic Aperioidic Sounding for LTE-Advanced 
LG Electronics
R1-104811
Further details on aperiodic dynamic SRS
Qualcomm Incorporated
R1-104853
On the details of dynamic aperiodic SRS
Ericsson, ST-Ericsson

R1-104907
Discussion on dynamic aperiodic SRS for LTE-Advanced
Panasonic
R1-104919
Resource Allocation and Signalling for Dynamic Aperiodic SRS in LTE-A  
Research In Motion UK Limited
R1-104937
Views on Aperiosic Sounding Resources
NTT DOCOMO
R1-104336
Remaining issues on aperiodic SRS transmission in LTE-A
CATT

R1-104455
Details of dynamic aperiodic SRS 
Nokia Siemens Networks, Nokia

R1-104621
Resources for Dynamic SRS Multiplexing
Samsung

R1-104405
Remaining issues of dynamic aperiodic SRS
              Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-104482
Outstanding issues on dynamic aperiodic SRS
Texas Instruments
Multi-CC Support

R1-104404
Triggering of dynamic aperiodic SRS
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Multi-shot SRS
R1-104524
Necessity of Multi-shot Dynamic Aperiodic SRS
Sharp

R1-104920
Additional Simulation Results on Aperiodic SRS with Configurable Duration  
Research In Motion UK Limited

R1-104921
PDCCH Overhead Impact for Aperiodic SRS 
Research In Motion UK Limited
Observation:

· Without additional PDCCH overhead, up to 20-30% performance observed for power-limited UEs, for some simulation scenarios, comparing multi-shot vs. one-shot, assuming the same level of usage of periodic SRS (10ms)
· At least one company stated PDCCH penalty  is significant if multi-shot SRS is not allowed

Agreement:

Continue discussion.  Take into account latency and traffic model in the future simulations.

Proposal:

Multi-shot SRS is supported in Rel-10, at least for sounding enhancement for power limited UEs.

· to be revisited if DL-grant triggering is agreed
Supported by: RIM, Sharp, TI, KDDI, LGE, Huawei, Alcatel Lucent, Alcatel Lucent Shanghai Bell, MediaTek, Motorola, 
Opposed by: Ericsson, ST-Ericsson, Qualcomm, Nokia, NSN, Pantech, Panasonic
Triggering by DL-grant
R1-104711
Further details on dyanmic aperiodic SRS 
Motorola

R1-105065           Way Forward on aperiodic SRS triggering   Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, CATR, CMCC, CHTTL, HTC, HT mMobile, Huawei, ITRI, MediaTek, Motorola, New Postcom, Nokia, Nokia Siemens Networks, Potevio, Qualcomm, ZTE 
Continue discussion. Come back to this on Friday if time permits. 
Co-sourcing companies encouraged to provide more details.
R1-105078     WF for Aperiodic SRS  Alcatel Lucent, Alcatel Lucent Shanghai Bell, AT&T, HTC, KDDI, Kyocera, LG Electronics, MediaTeK, Motorola, Research In Motion, Texas Instruments, Sharp


Continue discussion. Come back to this on Friday if time permits.
Group Triggering, Triggering without Grant, DMRS based sounding
6.5.2.2 Other enhancements
R1-104406
Summary of SRS enhancements
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-104456
Channel sounding enhancements for LTE Advanced uplink  
Nokia Siemens Networks, Nokia

R1-104509
Sounding using DMRS 
Huawei

R1-104549
Resource Allocation of Rel-10 SRS
MediaTek

R1-104622
SRS Enhancements in Rel-10
Samsung

R1-104712
SRS transmissions for multiple transmit antenna uplink
Motorola

R1-104713
Discussion on other SRS Enhancements for LTE-A Uplink
Motorola

R1-104873
SRS Assignment for UL MIMO
Mitsubishi Electric

R1-104881
Consideration for aperiodic sounding for LTE-Advanced system
Fujitsu

R1-104938
Periodic SRS for Multi-antenna Transmission
NTT DOCOMO
Agreement from RAN1#61


        


One-shot SRS transmission is supported.


In case of DCI format 0 is used for SRS triggering, size of DCI format 0 remains the same as defined in Rel8 at least in common search space


Continue email discussion until RAN1#61bis, Rapporteur (Anthony Ekpenyong, TI)


Support of other SRS durations is FFS 


Resources used for aperiodic SRS


Support of aperiodic triggering by DL grant?


In case of UL triggering, allow triggering without PUSCH grant?


Support of group triggering





Agreement from main session:


Drop data symbol for shortened format (SF reduced from 5 to 4)


At least for non-TxD case, spreading sequences are DFT length 5 and Hadamard length 4 respectively


For TxD case, working assumption until Thursday that the spreading sequences are DFT length 5 and Hadamard length 4 respectively


Normal CP: RS in symbols #1 and #5


Extended CP: Working assumption until Thursday for RS in symbol #3, to be confirmed depending on outcome of TxD discussion. 


Randomisation:


UE-specific/Cell-specific scrambling (after channel coding and before modulation) is supported 


FFS until Thursday whether Rel-8 cell-specific symbol-level time-domain cyclic shift hopping (before DFT) is supported as well.  


Working assumption until Thursday that OCC on RS is not used. 
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