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7.2.1 Uplink Control Signalling

7.2.1.1 Details of Multi-Cell Periodic CSI Multiplexing

R1-123092
Multi-cell periodic CSI reporting in a subframe
Huawei, HiSilicon

R1-123127
Multi-Cell Periodic CSI Multiplexing
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-123159
Multi-cell periodic CSI multiplexing
Intel Corporation

R1-123443
Multi-Cell Periodic CSI Reporting
Samsung

R1-123093
Way forward on simultaneous transmission of multiple CSI
Huawei, HiSilicon,Qualcomm, CATT, Ericsson, ST-Ericsson, Nokia, Nokia Siemens Networks
R1-123924
Way Forward on Multi-Cell Periodic CSI
Alcatel-Lucent, ASB, NTT DOCOMO, Panasonic, Samsung, Sharp, Texas Instruments
Supported by Renesas

Alt. 1:

· PUCCH format 3 is used to support simultaneous transmission of multi-cell periodic CSI in one subframe

· The maximum payload size is 22 bits by using a dual RM coding
· Rel-10 periodic CSI priority order is reused
Supported by Huawei, HiSilicon, Qualcomm, CATT, Ericsson, ST-Ericsson, Nokia, Nokia Siemens Networks (do not see any issues for TDD), Intel, ZTE, Interdigital, LG (main bullet only)
Objected by Samsung (PUCCH format 3 can not support payload size about 12 bits, it does not work for TDD), TI (it does not work for TDD), DOCOMO (UE not supporting PUCCH format 3 for multi-cell HARQ-ACK), AL, ASB
Alt. 2:
· A UE configured with DL CA can be configured by higher layer signaling to transmit a periodic CSI report for each corresponding activated cell in a PUSCH
· Rel-10 multiplexing rules among any types of UL signaling in PUSCH are re-used
Supported by Alcatel-Lucent, ASB, NTT DOCOMO, Panasonic, Samsung, Sharp, Texas Instruments
Objected by Qualcomm (efficiency for PUSCH, no need to optimize to support more than 2CCs), NSN (multiplexing capacity, 2CCs is main use case), E///, ST-E/// (multiplexing capacity, 2CCs is main use case), Intel (multiplexing capacity, PUCCH format 3 can achieve better performance compared to periodic PUSCH within one UE PRB), Huawei, Hi-Si (efficiency for PUSCH, multiplexing capacity)
Alt. 3: 

· For FDD up to 2CCs, PUCCH format 3 is used to support simultaneous transmission of multi-cell periodic CSI in one subframe

· The maximum payload size is 22 bits by using a dual RM coding
· Rel-10 periodic CSI priority order is reused

· More than 2CCs, a UE configured with DL CA can be configured by higher layer signaling to transmit a periodic CSI report for each corresponding activated cell in a PUSCH 

· Rel-10 multiplexing rules among any types of UL signaling in PUSCH are re-used

Supported by Panasonic, New postcom, ZTE

Objected by Qualcomm, NSN, MotMob, CATT, DOCOMO, E///, ST-E///

Conclusion:
· No consensus which existing UL channel format is supported simultaneous transmission of multi-cell periodic CSI in one subframe
· If there will be no consensus until Friday, multi-cell periodic CSI multiplexing for DL CA should not be supported in Rel-11

R1-123186
Design considerations for multi-cell periodic CSI reporting
Texas Instruments

R1-123201
Periodic CSI reporting for multiple DL CCs in LTE-A
CATT

R1-123202
Transmission methods for multi-CC periodic CSI
CATT

R1-123354
Multi-cell periodic CSI multiplexing issues on uplink control signalling enhancement


New Postcom

R1-123390
Details of Multi-Cell Periodic CSI Multiplexing
ZTE

R1-123500
Multi-cell Periodic CSI Transmission                   
LG Electronics

R1-123501
HARQ-ACK and CSI multiplexing for Multi-cell Periodic CSI Transmission 
LG Electronics
R1-123541
Discussion on Multi-cell Periodic CSI Multiplexing
ITRI

R1-123543
UL Control Signaling Enhancements for Rel-11 CA Scenarios 
NTT DOCOMO

R1-123567
Discussions on Multi-Cell Periodic CSI Multiplexing  
Renesas Mobile Europe Ltd

R1-123603
Multi-cell periodic CSI transmission
Ericsson, ST-Ericsson

R1-123629
Periodic CSI multiplexing for Carrier Aggregation
Nokia Siemens Networks, Nokia

R1-123674
CSI multiplexing with CSI
Qualcomm Inc.

7.2.1.2 Details of Multi-cell HARQ-ACK and Periodic CSI Multiplexing
7.2.1.2.1 PUCCH format 3

R1-123203
Periodic CSI and HARQ-ACK multiplexing with PUCCH format 3 configured in Rel-11
CATT

R1-123396
Multi-cell AN and single-cell P-CSI multiplexing with PUCCH F3
InterDigital Communications, LLC

R1-123568
On Encoding for HARQ-ACK and Periodic CSI Multiplexing in PUCCH Format 3 
Renesas Mobile Europe Ltd
R1-123604
Comparison of multi-cell HARQ-ACK and Periodic CSI multiplexing proposals
Ericsson, ST-Ericsson
R1-123884
Proposals on simultaneous transmission of multi-cell HARQ-ACK and periodic CSI in Rel-11
CATT
Agreement:
· For a UE configured with PUCCH format 3 for HARQ-ACK transmission, and for a subframe where a UE is configured to transmit HARQ-ACK transmission with periodic CSI, and for a subframe where a PUCCH format 3 resource is indicated (by ARI as in Rel-10) to the UE for HARQ-ACK transmission, the UE shall transmit HARQ-ACK and a single cell periodic CSI according to the following:
· No additional PUCCH format 3 resource in addition to the format 3 resource indicated by the ARI is configured for HARQ-ACK and CSI multiplexing 
· HARQ-ACK and periodic CSI are jointly coded up to 22 bits (including SR)
· the serving cell for periodic CSI reporting is selected according to the Rel-10 rule
· if the selected periodic CSI report together with HARQ-ACK feedback bits (including SR) fits into PUCCH format 3 payload size, then transmit the periodic CSI and HARQ-ACK bits (including SR), otherwise transmit HARQ-ACK (including SR) without periodic CSI
· FFS for HARQ-ACK compression case
· FFS  in case CoMP and CA is jointly supported
· FFS whether or not to solve RI/PTI ambiguity problem
R1-123923
Proposals on simultaneous transmission of multi-cell HARQ-ACK and periodic CSI in Rel-11
Conclusion:

FFS joint coding order
R1-123094
Simultaneous transmission of periodic CSI and HARQ-ACK for PUCCH format 3
Huawei, HiSilicon

R1-123095
Channel coding for periodic CSI and HARQ-ACK on PUCCH format 3 
Huawei, HiSilicon

R1-123128
Multi-cell HARQ-ACK and Periodic CSI Multiplexing for PUCCH format 3
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-123160
Multi-cell HARQ-ACK and periodic CSI multiplexing for PUCCH format 3
Intel Corporation

R1-123187
Multiplexing periodic CSI and HARQ-ACK on PUCCH Format 3
Texas Instruments

R1-123268
Multiplexing of periodic CSI and HARQ-ACK for carrier aggregation
Panasonic

R1-123355
Multi-cell HARQ-ACK and periodic CSI multiplexing on PUCCH format 3
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R1-123387
Consideration on power control of Multi-cell HARQ-ACK and Periodic CSI Multiplexing
ZTE

R1-123391
Details of Multi-cell HARQ-ACK and Periodic CSI Multiplexing
ZTE

Section 2, 3, 5 only

R1-123444
HARQ-ACK and Periodic CSI Multiplexing
Samsung
Section 2.2, 2.3, 2.4, 2.5 only

R1-123502
Multi-cell HARQ-ACK and CSI on PUCCH format 3
LG Electronics

R1-123503
7.2.1.2.1 Simulation results for joint coding and separate coding of HARQ-ACK and CSI on PUCCH format 3
LG Electronics

R1-123540
Multi-cell HARQ-ACK and periodic CSI on PUCCH Format 3
ITRI, Acer

R1-123569
On HARQ-ACK and Periodic CSI Multiplexing in PUCCH Format 3
Renesas Mobile Europe Ltd

R1-123605
Further details of multi-cell HARQ-ACK and Periodic CSI
Ericsson, ST-Ericsson

R1-123630
Multiplexing of periodic CSI and CA HARQ-ACK on PUCCH format 3
Nokia Siemens Networks, Nokia

7.2.1.2.2 UEs configured with PUCCH format 1b with channel selection
R1-123606
On multi-cell periodic CSI and HARQ-ACK for UEs configured with channel selection
Ericsson, ST-Ericsson

R1-123631
Multiplexing of periodic CSI and CA HARQ-ACK on PUCCH format 1b with channel selection
Nokia Siemens Networks, Nokia

R1-123204
Periodic CSI and HARQ-ACK multiplexing with PUCCH format 1b with channel selection configured in Rel-11
CATT
Alt. 1:
· When PUCCH format 2 is configured for CSI transmission and PUCCH format 1b with channel selection is used for multi-cell HARQ-ACK transmission, simultaneous transmission of multi-cell HARQ-ACK feedback and a periodic CSI report on CSI PUCCH Format 2/2a/2b is not supported. The following Rel-10 behavior is still supported:
· For FDD, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH format 2/2a/2b if the HARQ-ACK corresponds to a PDSCH transmission or a PDCCH indicating downlink SPS release only on the primary cell, otherwise CSI is dropped.
· For TDD, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH format 2/2b if the HARQ-ACK corresponds to a PDSCH transmission or a PDCCH indicating downlink SPS release only on the primary cell, otherwise CSI is dropped.
Supported by E///, ST-E///, CATT, DOCOMO, Panasonic
Alt. 2:
· For FDD, when the Carrier aggregation HARQ-ACK format is configured as PUCCH Format 1b with channel selection, the CSI and HARQ-ACK are transmitted using PUCCH format 2a/b. Spatial bundling is applied for HARQ-ACK.
Supported by NSN, Interdigital, Nokia, LG, Samsung, ZTE, New Postcom, TI, Qualcomm
Concern from Intel (how to achieve common solution between FDD and TDD)

Objected by AL, ASB, Panasonic
Alt. 3:
· Joint coding is used for all the cases:
· Less than or equal to 13 bits, RM coding is used
· More than 13 bits, TBCC coding is used
Supported by Intel

Objected by AL, ASB
Alt. 4:
· For normal CP case, Two A/N bits are transmitted using the reference signal, and the remaining A/N bits are encoded jointly with the CSI information bits.
Supported by Huawei, HiSi, Renesas

Objected by NSN
Alt. 5
· Support simultaneous transmission using PUCCH format 3
Supported by LG, AL, ASB, Huawei, HiSi

Objected by NSN, Samsung, Qualcomm, Intel
Conclusion:
There is no consensus. If there will be no consensus among Alts. 2, 3, 4, and 5 until Friday, Alt. 1 will be agreed.
R1-123096
Simultaneous transmission of periodic CSI and HARQ-ACK for PUCCH format 1b with channel selection
Huawei, HiSilicon

R1-123129
Multi-cell HARQ-ACK and Periodic CSI Multiplexing for UEs configured with PUCCH format 1b with channel selection
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-123161
Multi-cell HARQ-ACK and periodic CSI multiplexing for PUCCH format 1b with channel selection
Intel Corporation
R1-123356
Multi-cell HARQ-ACK and periodic CSI multiplexing on PUCCH format 1b with channel selection
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R1-123391
Details of Multi-cell HARQ-ACK and Periodic CSI Multiplexing
ZTE

Section 4 only

R1-123397
Multi-cell AN and single-cell P-CSI multiplexing with PUCCH F1b CS
InterDigital Communications, LLC

R1-123444
HARQ-ACK and Periodic CSI Multiplexing
Samsung
Section 2.2 only

R1-123504
Multi-cell HARQ-ACK and CSI for UEs configured with PUCCH format 1b with channel selection  
LG Electronics

R1-123570
Multi-cell HARQ-ACK and Periodic CSI Multiplexing in PUCCH format 2b
Renesas Mobile Europe Ltd

R1-123667
Multiplexing CSI and HARQ-ACK for a UE configured for format 1b with channel selection
Texas Instruments

7.2.1.3 HARQ-ACK bundling
R1-123205
Enhancements on HARQ-ACK for Rel-11 carrier aggregation
CATT

R1-123885
Way forward on HARQ-ACK enhancements in Rel-11
CATT, CATR, Nokia Siemens Networks, Nokia, Potevio, ITRI, ZTE, Ericsson, ST-Ericsson, Texas Instruments, InterDigital, Panasonic
Possible working assumption:

· For HARQ-ACK enhancements in Rel-11, at least the following is supported:
· For a UE configured with PUCCH format 3 for HARQ-ACK transmission, eNB can configure the UE to apply HARQ-ACK spatial bundling via UE specific higher layer signaling when the number of HARQ-ACK bits before HARQ-ACK spatial bundling is less than 21 and more than 10.

· HARQ-ACK spatial bundling is applied to all subframes and all configured serving cells

· Applicable to HARQ-ACK transmission on both PUCCH and PUSCH

Objected by Qualcomm and LG (benefit is very limited and no need to specify), AL, ASB (this is corner case)

Concern from CATT (Above objecting companies do not show the performance results)
Conclusion:

There is no consensus. 
R1-123357
HARQ-ACK bundling considerations for uplink control signalling enhancement
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R1-123445
HARQ-ACK Bundling in PUSCH
Samsung

R1-123446
TDD HARQ-ACK Bundling for PUCCH Format 3
Samsung

R1-123447
HARQ-ACK feedback Enhancement for TDD configuration 5
Samsung

R1-123677
On enhanced A/N bundling for CA operation
Qualcomm Inc.

7.2.1.4 Other
R1-123097
Simultaneous transmission of SRS and periodic CSI
Huawei, HiSilicon

R1-123448
UL DAI Field for DL CA in FDD
Samsung

R1-123539
Soft Buffer partitioning for TDD Inter-band CA
ITRI

R1-123571
On UL Control Enhancement for Macro-RRH Deployments         
Renesas Mobile Europe Ltd

