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6.2.3 Remaining details for UL Multiple Antenna Transmission

Main points to conclude on:

· Remaining details of multi-codeword UCI mapping

· TxD for PUCCH Format 1b with channel selection

UCI-only Signaling

R1-110015
Remaining issues in aperiodic CQI-only PUSCH 
Huawei, HiSilicon

R1-110090
CQI-only transmissions in LTE-A uplink
Samsung

R1-110343
Remaining details on CQI only transmission on PUSCH
Qualcomm Incorporated

R1-110398
Remaining Issues on CQI-only Transmission
LG Electronics

R1-110501
RB restriction for CQI-only transmission on PUSCH in CA
Fujitsu
R1-110511 
CQI-only Triggering for DCI Format 4  Texas Instruments
R1-110562           Way Forward on CQI-only Transmission

LG Electronics, Panasonic, Ericsson, ST-Ericsson, Huawei, HiSilicon,

Assuming QPSK is used for CQI-only transmission, For DCI format 0, the following is agreed
· CQI only transmission is triggered if following conditions are fulfilled
· If CQI request field is 1-bit
· CQI request field is 1 (Same as Rel-8)
· IMCS=29
· NPRB<= 4
· If CQI request field is 2-bit
· CQI request field is 01, 10, or 11
· If a single DL CC is reported (Same as Rel-8)
· IMCS=29
· NPRB<= 4
· If multiple DL CCs are reported
· IMCS=29
· NPRB<= 20
Assuming QPSK is used for CQI-only transmission, for DCI format 4, Alt 2 below  is agreed. 
Alt 1:

· CQI only transmission is triggered if following conditions are fulfilled
· Baseline assumption is that the transmission rank is 1, while the supported of rank-2 is FFS
· If CQI request field is 1-bit
· CQI request field is 1 (Same as Rel-8)
· IMCS1 = IMCS2 =29
· NPRB<= 4
· If CQI request field is 2-bit
· CQI request field is 01, 10, or 11
· If a single DL CC is reported (Same as Rel-8)
· IMCS1 = IMCS2 =29
· NPRB<= 4
· If multiple DL CCs are reported
· IMCS1 = IMCS2 =29
· NPRB<= 20
Supported: LG Electronics, Panasonic, Ericsson, ST-Ericsson, Huawei, HiSilicon, Nokia, NSN, Fujitsu, Renesas, ZTE
Alt 2:
· CQI only transmission is triggered if following conditions are fulfilled
· The DCI format indicates that only one transport block is enabled
· If CQI request field is 1-bit
· CQI request field is 1 (Same as Rel-8)
· For the enabled TB, IMCS =29
· NPRB<= 4
· If CQI request field is 2-bit
· CQI request field is 01, 10, or 11
· If a single DL CC is reported (Same as Rel-8)
· For the enabled TB, IMCS =29
· NPRB<= 4
· If multiple DL CCs are reported
· For the enabled TB, IMCS =29
· NPRB<= 20
Supported by: Alcatel Lucent, Alcatel Lucent Shanghai Bell, Samsung, Ericsson, ST-Ericsson, Texas Instrument, Nokia, NSN, LGE, Fujitsu, Huawei, HiSilicon, Panasonic, Renesas, Qualcomm, 
Alt 3:

The following set of conditions would trigger CQI-only:

· Condition 1: Only 1 TB is enabled, with the TB mapped to either 1 or 2 layers
· Condition 2: NDI of the disabled TB = 1,

· Condition 3: CQI request = 1, 01, 10 or 11.
Supported by:  Samsung, Texas Instruments, ETRI, ZTE, Alcatel Lucent, Alcatel Lucent Shanghai Bell, 
· Adoption of 16QAM for UCI-only transmission is not precluded, the support of rank2 is not precluded. Both are FFS. 
UCI Resource size 

R1-110052
Clarification on resource size of UCI in PUSCH
CATT

R1-110091
UCI Resources for Single Codeword Multiplexing in SU-MIMO PUSCH  
Samsung

R1-110169
Remaining issues for Q' funciton
ZTE

R1-110399
Minimum value of Res for H-ARQ/RI on dual RM coding
LG Electronics

R1-110438
On remaining details for PUSCH multiple antenna transmission
Nokia Siemens Networks, Nokia

R1-110451
Application of Qmin in the UCI Resource Allocation
Ericsson, ST-Ericsson

On the applicability of Qmin in single-layer and multi-layer transmissions,  Alt 4 below is agreed.
Alt 1:

· When the UE is configured in uplink transmission mode 2 
· If the transmission is scheduled with DCI format 4, Qmin is applied
· If the transmission is scheduled with DCI format 0, Qmin is not used
· The beta offset parameter is independently configured  for DCI format 0 and 4
Alt 2:

· For single layer transmission, the Rel-8 formula without 
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 can be reused no matter how many UCI bits are transmitted and how many antenna ports are configured in UL.

· 
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is necessary for UL multi-layer transmission, i.e. multiple transport blocks or one transport block mapped two layers.

Alt 3:

· If a UE is configured in UL transmission mode 1, the Qmin is not applicable
· If a UE is configured in UL transmission mode 2,  Qmin is used for UCI resource calculation

Alt 4:

· For single TB transmission, the Rel-8 formula is reused 
· 
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is only used in the case of two-TB transmission 
TB association in case of fallback

R1-110154
TB association for DCI format 0 when UL MIMO is configured
ASUSTeK

Agreement:

When a UE configured in uplink transmission mode 2 receives a DCI Format 0 grant, it shall assume that the PUSCH transmission is associated with transport block 1 and that transport block 2 is disabled.
Antenna switching

R1-110051
UL transmission scheme with antenna switching
CATT

R1-110346
Antenna switching for UL MIMO
Qualcomm Incorporated

Alt 2 below is agreed for antenna switching . 

Alt 1:

· Antenna switching should be supported for Rel-10 UEs configured supporting only single antenna/port transmission and with the capability of antenna switching in PUSCH mode 1.

· For UEs configured in Rel-8 or Rel-10 scheme.

·  The same transmission scheme and signaling as Rel-8.
· The definitions of “UE port 0” and “UE port 1” are the same as Rel-8.

· The antenna switching is supported for both periodic and aperiodic SRS transmission in Rel-10 with the same switching mechanism as Rel-8.
· Only for single port SRS transmission when antenna switching is enabled by higher layer.

Alt 2:

· In PUSCH mode 1

· Rel-8 transmission scheme:

· If this optional feature is supported, use antenna selection scheme as defined in Rel8/9 in order to preserve backward compatibility with Rel8/9 E-UTRAN

· In PUSCH mode 1, Rel-10 transmission scheme: 

· Do not use Rel8/9 antenna selection scheme

· In PUSCH mode 2

· Do not use Rel8/9 antenna selection scheme

Supported by: Qualcomm, Nokia, NSN, TI, LGE
Other remaining issues

R1-110342
UL transmission mode configuration
Qualcomm Incorporated

R1-110208
Discussion on remaining details of signalling for SU-MIMO
Panasonic

R1-110340
Remaining details of UCI transmission on PUSCH
Qualcomm Incorporated

R1-110341
Remaining details of UCI transmission on PUCCH
Qualcomm Incorporated

R1-110452
CQI codeword selection
Ericsson, ST-Ericsson

R1-110339
CQI UCI CW selection details
Qualcomm Incorporated

Transmit Diversity for PUCCH Format 1b with Channel Selection
R1-110226
TxD for PUCCH Format 1b with channel selection
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-110288
Channel Selection Transmit Diversity in Release 10
Research In Motion UK Limited

R1-110344
TxD scheme for PUCCH format 1 with channel selection
Qualcomm Incorporated

R1-110345
Precoder switching for UL Tx
Qualcomm Incorporated

R1-110427
TxD for format 1b with channel selection
Huawei, HiSilicon

6.2.4 Remaining details for UL RS 

6.2.4.1 DM RS

Main points to conclude on:

· Disabling of SGH 
R1-110017
SGH for UL DM RS
Huawei, HiSilicon

R1-110092
UL DMRS Sequence Group Hopping in Rel.10
Samsung

R1-110158
Remain details on SGH in uplink DM-RS
Pantech

R1-110209
Sequence Group Hopping of UL DMRS for MU-MIMO
Panasonic

R1-110277
Clarification on OCC Application for UL DMRS
Sharp

R1-110298
On UL DM-RS SGH Disabling
Motorola Mobility

R1-110347
Sequence Group Hopping for MU-MIMO operation
Qualcomm Incorporated

R1-110400
Sequence and Sequence Group Hopping for UL MU-MIMO with Non-equal BW
LG Electronics

R1-110439
UE-specific configuration of sequence group hopping
Nokia Siemens Networks, Nokia

R1-110453
Views on remaining issues for SGH
Ericsson, ST-Ericsson
R1-110560 
Way Forward on Sequence Group Hopping for UL DM RS
Ericsson, ETRI, HiSilicon, Huawei, LG Electronics, Research in Motion, Samsung, ST-Ericsson, ZTE

Also supported by: Nokia, NSN, CATT,  Pantech, 
Agreement:

· UE-specific disabling of sequence hopping and sequence group hopping across both slots and subframes 

· Additional sequence or sequence group hopping modes are not introduced in Rel.10 (could be considered for Rel.11).

6.2.4.2 SRS

Main points to conclude on:

· Remaining details of aperiodic SRS configuration 
· Remaining details of aperiodic SRS triggering 
· Support of frequency hopping for aperiodic SRS

Also consider

· Aperiodic SRS timing 

· Handling of multiple SRS triggering
R1-110557
Outcome of offline discussions on remaining issues of aperiodic SRS    Sharp
Agreement:
· Cyclic shift for each antenna port is implicitly assigned by the following formula:

· Applicable for both periodic and aperiodic cases

·  
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· where Np is the number of antenna ports, 
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is a cyclic shift value
· For aperiodic case, signalled as a part of the RRC-configured set that is indicated by DCI format  4 for aperiodic case,
·  By RRC configuration,  for periodic case and for aperiodic case signalled with DCI format 0
Agreement:
· Additional use of Comb for multi-antenna ports multiplexing.  

· Take Alt 2 below as working assumption for further consideration
· Can be revisited by Friday(R1-110542) if a proposal is available for Alt 1
· Alt 1: Comb for each antenna port is implicitly derived, i.e., only one comb value is explicitly configuration by RRC, the rest is derived from this comb value or other parameters such as CS
· The support of same comb across all antennas is available 
Supported by: Samsung, Mediatek, Sharp, Panasonic, Ericsson, ST-Ericsson
· Alt 2: Comb for each antenna port is explicitly signalled by RRC
· Could be configured as CS-only by RRC configuring the same comb for all antennas

Supported by: Samsung, TI, Huawei, HiSilicon, Nokia, NSN, Alcatel Lucent, Alcatel Lucent Shanghai Bell, Motorola Mobility, LGE, Fujitsu
Alt 1 below is agreed for component carrier indication:.
· Alt 1: supported by Sharp, TI, NTT DOCOMO, Motorola Mobility, Huawei, HiSilicon, LGE, Panasonic, RIM,  KDDI, ZTE, CATT, NEC, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, MediaTek, Ericsson, ST-Ericsson

· A-SRS is transmitted in the same CC as the PUSCH transmission indicated by the UL grant
· If CIF is configured, A-SRS is transmitted in the CC indicated by CIF

· Otherwise, A-SRS is transmitted in the SIB2-linked CC

· Alt 2: supported by Samsung, Qualcomm, Pantech, Fujitsu

· RRC parameter indicating a CC index is configured for each set in DCI format 4

R1-110558 
Way Forward on aperiodic SRS triggering
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATR, CATT, CMCC, HT mMobile, HTC, ITRI, MediaTek, Motorola Mobility, Motorola Solutions, New Postcom, Panasonic, Potevio, Qualcomm 
Also supported by: Pantech
Agreement:
 Agree on the support of triggering with DL grant 1A as baseline working assumption for TDD.
· Only in case format 0 configured for type 1 SRS triggering 
· “0”, No type 1 SRS trigger
· “1”, triggering type 1 SRS by RRC-configured parameters set 5 (as defined in R1-110558)
· UE behavior is same as in case UL DCI format triggering of type 1 SRS
· Could be revisited by next meeting

· The support of 1A for FDD, 2B and 2C for TDD is FFS
· Companies are encourage to investigate further, especially with respect to the following issues

· DCI format size ambiguity

· Collision handling of multiple triggers

· SRS and A/N collision

R1-110016
Final details of SRS
Huawei, HiSilicon

R1-110035
Remaining details of aperiodic SRS
Ericsson, ST-Ericsson

R1-110053
Remaining issues on transmission of aperiodic SRS
CATT

R1-110054
On triggering of aperiodic SRS via DL grants
CATT 

R1-110093
Aperiodic SRS Configuration Aspects
Samsung

R1-110143
Discussions on remaining issues of aperiodic SRS
MediaTek Inc.

R1-110159
Details on aperiodic SRS triggering
Pantech

R1-110167
Remaining issues of Aperiodic SRS
ZTE

R1-110181
Remaining details of aperiodic SRS
HTC

R1-110210
Remaining issues on aperiodic SRS triggering
Panasonic

R1-110211
CS offset values and comb assignment for SRS on multiple antennas
Panasonic

R1-110227
Remaining Issues on Aperiodic SRS 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-110242
Remaining issues for aperiodic SRS
NTT DOCOMO

R1-110261
Outstanding aspects for aperiodic SRS configuration
Texas Instruments

R1-110262
On frequency hopping for aperiodic SRS transmission
Texas Instruments

R1-110278
Remaining Issues on Dynamic Aperiodic SRS Signaling
Sharp

R1-110286
On the remaining details of aperiodic SRS
Research In Motion UK Limited

R1-110299
On Remaining details on aperiodic SRS
Motorola Mobility

R1-110401
Remaining Issues on Dynamic Aperiodic Sounding for LTE-A
LG Electronics

R1-110440
Remaining details on SRS
Nokia Siemens Networks, Nokia

R1-110454
On the Configuration of SRS-Related parameters by DCI Format 4
Ericsson, ST-Ericsson

R1-110465
Remaining Issues for Aperiodic SRS triggering and configuration
Fujitsu

R1-110348
Further details on aperiodic dynamic SRS
Qualcomm Incorporated

R1-110363
Remaining Details on Multi-antenna SRS
Potevio

SRS timing

R1-110055
Clarification on timing of aperiodic SRS
CATT
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