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6.4 UL Multiple Antenna Transmission
6.4.1 Transmission modes and Signalling requirements

R1-102659
Discussion on signaling of UL MIMO
CATT

R1-102726
UL Transmission Mode and Control Signaling in LTE-A
LG Electronics

R1-102760
UL trasmission modes and grants for MIMO transmissions
Qualcomm Incorporated

R1-102794
UL transmission modes for PUSCH
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-102826
Transmission Modes and Signaling for UL MIMO
Texas Instruments

R1-102911
UL transmission Modes and Signalling Requirement for LTE-A
ZTE

R1-102960
PUSCH SU-MIMO transmission modes
Nokia Siemens Networks, Nokia

R1-103033
Further Discussions on UL MIMO signaling requirements
Samsung

R1-103034
PMI signaling in DCI format for UL MIMO
Samsung

R1-103108
Uplink transmission modes
Huawei

R1-103109
Transmission mode configuration and the mapping of PA/Antenna to CC
Huawei

R1-103178
On UL Multi-Antenna Transmission Modes and Signaling Support
Motorola

Agreement
· At least two new Rel-10 UE-specific RRC-configured transmission modes for PUSCH of UE with multiple APs: 
· Single-antenna port mode
· Multi-antenna port mode supporting up to 2 TB (the number of antenna ports depends on the UE capability). 
· FFS whether or not a third RRC-configured multi-antenna transmission mode is needed

· For PUSCH, a dynamic switching between the configured transmission scheme and a single-port fallback scheme with the same DCI format for all RRC configured modes.  

R1-103035
UL SU-MIMO precoding in PHICH-triggered retransmissions
Samsung

Agreement
Specification-based solution is needed. Continue discussion until next meeting on the exact method.  

6.4.2 PUCCH TxD transmission scheme

Low priority in RAN1#61.

Note: PUCCH resource allocation handled under AI 6.2.4.
R1-102727
Further Evaluations on Transmit Diversity for PUCCH format 2/2a/2b
 LG Electronics

R1-102761
Transmit diversity for PUCCH format 2
Qualcomm Incorporated

R1-102913
Multi-antenna transmission scheme for PUCCH format 2
ZTE

R1-102961
On transmission diversity for PUCCH Format 2/2a/2b
Nokia Siemens Networks, Nokia

R1-102986
Evaluations on Transmit Diversity for PUCCH format 2
Potevio

R1-103036
Transmit Diversity for PUCCH Formats 2/2a/2b
Samsung

R1-103070
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Transmit Diversity 
Research In Motion UK Limited

R1-103110
Transmit diversity for PUCCH format 2/2a/2b 
Huawei

R1-103207
PUCCH TxD for Formats 2/2a/2b for LTE-Advanced
Sharp
6.4.3 UCI multiplexing on PUSCH in case of SU-MIMO

Note: Non-MIMO CA aspects under AI 6.2.7.

R1-102631
Design Principles for UCI on PUSCH
Ericsson, ST-Ericsson

R1-102660
Discussion on UCI transmission in PUSCH
CATT

R1-102728
Consideration on UCI and PUSCH Data Multiplexing Scheme in Multi-layer PUSCH Transmission
LG Electronics

R1-102762
UCI multiplexing for SU-MIMO transmission
Qualcomm Incorporated

R1-102795
UCI multiplexing on PUSCH in case of SU-MIMO 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-102827
Data and Control Multiplexing for UL Multi-Antenna Transmission
Texas Instruments

R1-102876
UCI multiplexing on PUSCH with MIMO transmission
Panasonic

R1-102910
UCI Multiplexing on PUSCH with MIMO Transmission
ZTE

R1-102962
Performance evaluation of  UCI multiplexing  schemes on PUSCH in case of SU-MIMO
Nokia Siemens Networks, Nokia

R1-103037
Further Disucssions on Data and Control Multiplexing in UL MIMO Transmissions
Samsung

R1-103111
Comparison of of Multiplexing Schemes of control and data in multi-layer PUSCH transmission
Huawei

R1-103180
UCI Multiplexing on PUSCH in UL-MIMO Transmissions
Motorola

R1-103208
Performance issues for UCI transmission on PUSCH with SU-MIMO
Sharp
R1-103329           UCI Multiplexing on PUSCH for Rel-10 UL SU-MIMO             Texas Instruments, CATT, CMCC, Ericsson, HTC, Huawei, Kyocera, LG Electronics, Motorola, Nokia, Nokia-Siemens-Networks, NTT DoCoMo, Panasonic, Samsung, Sharp, ST-Ericsson, ZTE

Take the following as agreement for both single CC and multi CC:
· HARQ-ACK and RI:

· Replicated across all layers of both CWs 
· TDM multiplexed with data such that UCI symbols are time-aligned across all layers 

· FFS: How to determine the number of UCI symbols on each CW and each layer  

· CQI/PMI: transmitted only on 1 codeword

· [image: image1.wmf]01231

,,,,...,

CQI

Q

qqqqq

-

Reuse Rel-8 multiplexing and channel interleaving mechanisms
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Extension: The input to data-control multiplexing {                                   ,                     

        } is grouped into column vectors                                of length Q_m*L 

· L (1 or 2) is the number of layers the CW is mapped onto

· Enable time (RE) alignment across 2 layers for L=2

· UCI symbol-level layer mapping: same as (treated as a part of) data

· FFS: Mechanism for CW selection

6.4.4 Other

PHICH 

R1-102729
PHICH Resource Assignment for UL SU-MIMO in LTE-A
LG Electronics

R1-102796
Cyclic shift mapping of PHICH resources for UL MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-102829
Further details on PHICH for UL SU-MIMO
Texas Instruments

R1-103192
PHICH mapping for UL SU-MIMO
Nokia Siemens Networks, Nokia

R1-103197
PHICH Resource Allocation Method for UL SU-MIMO
ETRI

R1-103244          PHICH for SU-MIMO  NTT DoCoMo

Agreement
Continue discussion until RAN1#61bis, to decide on one of the three following solution. 
For a single CC UL MIMO transmission, the PHICH resources for CW1 and CW2 are identified by

· The CSI value associated with the  PUSCH transmission 

· Different PRB indices  for the PUSCH, assuming more than one PRBs for the transmission

· (I,Q) branches of a QPSK symbol within one PHICH group

CW to layer mapping

R1-102828
Specifying Basic Building Blocks of UL Multi-Antenna Transmission
Texas Instruments

R1-102963
Performance evaluation on UL SU-MIMO channel interleaver
Nokia Siemens Networks, Nokia

R1-103112
Design of codeword to layer mapping for UL MIMO
Huawei

R1-103223
Codeword to Layer Mapping for Multiple Layers MIMO Systems
Fujitsu

R1-102763
Rank 2 precoder performance for 4Tx
Qualcomm Incorporated

R1-102912
Consideration on ACK transmission for multi-antenna PUCCH Format 2b in LTE-A
ZTE

6.5 UL RS issues relevant to LTE-A Work Items
6.5.1 DM RS
6.5.1.1 OCC
Email discussion report [60bis-09-LTE-A] on sequence hopping / sequence group hopping to be provided by Rapporteur (Yuan Xia, Huawei)
R1-103113
Email discussion summary of sequence/group hopping for OCC support in UL DMRS enhancement
Huawei

R1-102632
Uplink DM-RS Resource Configuration for LTE-Advanced
Ericsson, ST-Ericsson
R1-102730
Further Considerations on UL DM-RS for LTE-Advanced 
LG Electronics

R1-102964
OCC configuration and sequence group hopping
Nokia Siemens Networks, Nokia

R1-102877
OCC and CS for UL DMRS in SU/MU-MIMO
Panasonic
R1-103038
UL DMRS Aspects in Rel-10
Samsung

R1-103186
OCC with Sequence Hopping for Uplink DM-RS
Motorola
R1-103240
OCC configuration for uplink DM-RS
Mitsubishi Electric
R1-103307
UL DMRS design with OCC
CATT
Revision 2682.
R1-102764
Conveying OCC for PUSCH transmissions
Qualcomm Incorporated
R1-102839
CS and OCC for Uplink DM-RS Design in LTE-A
Pantech

R1-103114
Methods to support OCC in sequence hopping/ group hopping configuration
Huawei

R1-103209
Design of OCC for DMRS 
Sharp

Agreement
· Rel-8/9 cell-specific enabling or disabling of SGH is available in Rel-10
· In order to improve the inter-cell interference randomization for MU-MIMO with different bandwidth pairing, 14 companies are OK to consider defining a new mechanism for the Rel-10 and beyond UE if there is no big standardization effort.

· A new mechanism should show benefit in performance

· Continue discussion in the next meeting, including application scenarios

6.5.1.2 Other

R1-102878
CM reduction for UL RS on multiple component carriers
Panasonic

R1-102965
Cyclic shift configuration with SU-MIMO
Nokia Siemens Networks, Nokia

R1-103058
CM reduction of UL RS for carrier aggregation in LTE-A
NEC Group, NTT DOCOMO

6.5.2 SRS
R1-102736
Consideration on aperiodic SRS
HTC

6.5.2.1 Details of dynamic aperiodic SRS
R1-102879
SRS enhancement for LTE-Advanced
Panasonic

R1-102661
Aperiodic SRS transmission in LTE-A
CATT

R1-102731
Dynamic Aperiodic Sounding for LTE-Advanced
LG Electronics

R1-102765
Further details on aperiodic dynamic SRS
Qualcomm Incorporated

R1-102797
Triggering of dynamic aperiodic SRS
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-102830
Signaling considerations for dynamic aperiodic SRS
Texas Instruments

R1-102840
Further Consideration on Aperiodic SRS solutions
Pantech 

R1-102841
Further Consideration on Aperodic SRS signaling
Pantech

R1-102846
Views on UL-Grant Based Aperiodic SRS
MediaTek

R1-102966
Dynamic aperiodic SRS 
Nokia Siemens Networks, Nokia

R1-102978
View on Detail Design of Dynamic Aperiodic SRS
KDDI

R1-103039
Resources for Dynamic SRS Activation and SRS Multiplexing in Rel-10
Samsung

R1-103071
Performance Comparison of Aperiodic SRS with Configurable Duration  
Research In Motion UK Limited

R1-103115
Sounding procedure and design for aperiodic sounding
Huawei

R1-103156
Aperiodic SRS Design for LTE-A
Motorola, CMCC

R1-103187
LTE-A Dynamic Aperiodic SRS -  Duration, Timing, and Carrier Aggregation
Motorola

R1-103210
Further discussion on Dynamic Aperiodic SRS
Sharp

R1-103215
Aperiodic sounding reference signals for release 10
Ericsson, ST-Ericsson

R1-103224
On resource allocation of dynamic aperiodic SRS
Fujitsu

R1-103260
Views on Aperiosic Sounding Scheme
NTT DOCOMO
R1-103225
CIF inclusion in DCI format for dynamic aperiodic SRS transmission
Fujitsu

R1-103337           Proposal on aperiodic SRS duration
 Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei, LG Electronics, Motorola, Nokia, Nokia Siemens Networks, Sharp, Research In Motion, Texas Instruments, KDDI 
R1-103336           Proposals for uplink Sounding resource extension  Huawei, CMCC, Fujitsu, HTC, Potevio, RIM, Texas Instruments

Agreement
1. One-shot SRS transmission is supported.

2. 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
3. Continue email discussion until RAN1#61bis, Rapporteur (Anthony Ekpenyong, TI)

a. Support of other SRS durations is FFS 

b. Resources used for aperiodic SRS

c. Support of aperiodic triggering by DL grant?

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

e. Support of group triggering

6.5.2.2 Other enhancments
R1-102967
Channel sounding enhancements for LTE Advanced uplink
Nokia Siemens Networks, Nokia

R1-103116
Sounding extension using DMRS
Huawei

R1-103241
SRS Assignment for UL MIMO
Mitsubishi Electric

R1-103261
Periodic SRS for Multi-antenna Transmission 
NTT DOCOMO

R1-102662
Considerations on increasing SRS multiplexing
CATT

R1-102798
Summary of SRS enhancements
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-103188
Other SRS Enhancements for LTE-A
Motorola

R1-103193
Increasing sounding resources for Rel-10
Texas Instruments
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