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6.2.2.4 Remaining details of CSI Feedback Modes

6.2.2.4.1 Periodic feedback

· Reference processes for periodic feedback
R1-124723
Remaining details of periodic CSI reporting
Intel Corporation

R1-124744
On rank reference process configuration on PUCCH
Texas Instruments

R1-124782
RI and Subband Index Constraints for Periodic CSI
Panasonic

R1-124827
Reference process for rank indicator under periodic CSI feedback modes for CoMP
ZTE

R1-125085
Reference processes for periodic feedback
InterDigital

R1-124937
Need and impact of RI-reference process in periodic feedback
MediaTek Inc.

R1-125328
WF on Reference Process for Periodic CSI
Samsung, ZTE, LG Electronics, InterDigital, Intel, ETRI, KT
· Support RI reference process for periodic CSI
· A linked CSI process should be configured in the same feedback mode (including sub-mode if configured) as the reference CSI process
· A linked CSI process should be configured to use the same set of restricted RIs with codebook subset restriction as the reference CSI process. 
· Inherit the RI timing for the linked process 
· RI of the linked process is configured at the same  subframes where reference RI is reported
· When joint encoding with RI is configured 
· For RI+PTI,  RI and PTI are inherited. Single RI+PTI report is sent
· For RI+PMI1,  RI and PMI1 are inherited. Single RI+PMI1 report is sent
· Comments
· For reasonable eNB/scheduler implementations, the timing of RI are aligned for reference and linked process. 
· Note that configuring common PTI/PMI1 is not an issue for CSI processes sharing common channel part (e.g. DPB).
R1-125346  
WF on rank inheritance between CSI Processes for Periodic CSI Modes
Ericsson, ST-Ericsson, Samsung, LGE

· A RI-reference-process can be configured for a (dependent) CSI process
· The RI (assumed as well as transmitted) of the dependent CSI process can be configured to inherit its value from the most recent RI report of the RI-reference-process
· “RI-reference” also refers to RI+PTI or RI+PMI1 when applicable
· In case of PUCCH 2-1 with RI+PTI: RI+PTI is inherited
· In case of PUCCH 1-1 with RI+PMI1: RI+PMI1 is inherited
· The same transmission/dropping rules as for without rank inheritance are applied.
· In particular, the RI of the dependent CSI process is transmitted as well unless dropped by the dropping rules

Agreement:

· A RI-reference-process can be configured for a (dependent) CSI process

· The RI of the dependent CSI process may be configured to inherit its value from the most recent RI report of the RI-reference-process
· If  the  dependent RI reporting instance collides with the reference RI reporting instance, then the rank of the dependent process is assumed to be the same of the transmitted rank

· Otherwise, the assumed rank used in PMI/CQI derivation of the dependent process is taken from its own latest transmitted RI
· “RI-reference” also refers to RI+PTI or RI+PMI1 
· In case of PUCCH 2-1 with RI+PTI: RI+PTI is inherited

· In case of PUCCH 1-1 (Sub-mode 1) with RI+PMI1: RI+PMI1 is inherited
· A dependent CSI process is expected to be configured in the same feedback mode (including sub-mode if configured), and has the same number of antennas as the reference CSI process, 
· A dependent CSI process is expected to be configured to use the same set of restricted RIs with codebook subset restriction as the reference CSI process. 
· The RI computation for a first CSI process, without a reference CSI process, is derived solely based on the first CSI process, it does not take into account any other CSI processes, regardless if a second CSI process has been configured with the first CSI process as a reference  CSI process

· The same transmission/dropping rules as for without rank inheritance are applied
Supported by: Samsung, ZTE, LG Electronics, InterDigital, Intel, ETRI, KT, Ericsson, ST-Ericsson, Hitachi, CATT,  ALU, ALU Shanghai Bell, Texas Instruments, 
R1-124693
Discussion on RI inheritance for periodic feedback
Huawei, HiSilicon

R1-124760
Issues on RI-reference-process for periodic feedback
CATT

R1-124800
Remaining details of periodic feedback for CoMP
New Postcom

R1-124918
Further details of reference process configuration for periodic CSI
Samsung

R1-124978
Remaining issues on reference process
LG Electronics

R1-125003
RI reference process for periodic feedback
Nokia Siemens Networks, Nokia

R1-125022
Periodic Feedback for CoMP with RI-Reference-Process
ITRI

R1-125031
RI Reference processes for periodic feedback of DL CoMP
Pantech

R1-125050
Remaining issues on periodic feedback
Renesas Mobile Europe Ltd

R1-125079
Discussion on reference process configuration for periodic feedback
Hitachi Ltd

R1-125104
Remaining details of periodic feedback
Qualcomm Inc.

R1-125202
CSI Process Inheritance for Periodic Feedback Modes
Ericsson, ST-Ericsson

6.2.2.4.2 Aperiodic feedback
· Details of multiplexing

· UCI Multiplexing

· Max number of CSI processes for multiplexing, dropping rule

· Order of multiplexing
R1-124694
Details of multiplexing for aperiodic CSI feedback
Huawei, HiSilicon

Agreement:
· The maximum number of CSI processes that can be configured in one aperiodic CSI feedback set is limited to Q=5
R1-125201

R1-125150

R1-125331
Way Forward on UE complexity handling for CoMP and CA
Huawei, HiSilicon
· Definition of the UE capability for the number of CSI process for a CA/TM10-capable UE:
· Alt1: PCSI,N is the same for all bands and band combinations
· Alt2: PCSI,N is provided per band and band combination
· Alt3: The total number of CSI processes across Ncell CCs, with a limit to 4 CSI processes per CC
· Alt 4: The UE capability for the number of CSI process is potentially defined as a function of

· Total BW (in case of multiple CCs)
· Number of CCs

· BW of each CC

· Number of layers of each CC

· Total number of CSI processes

· Example of pooling:

· UE declares [1,1], but in actual communication, it’s only configured with 1 CC, should this UE be able to support 1 CSI process or 1+1=2 process?

Proposed Working assumption:
· PCSI is provided per band and band combination (a single PCSI value is used for  all CCs within a band)

· Companies are encouraged to check with RAN2 colleagues about signaling issues

· To be revisited on Friday

· For multiple CSI feedback requests:
· Alt1: In case of multiple CSI feedback requests exceeding X unreported aperiodic CSI processes, the UE is not expected to update the CSI processes with lowest priority exceeding X:
· The CSI process with a higher index has a lower priority; if there are multiple CSI processes with the same priority, the CSI process in a CC with higher index has lower priority.
· X=PCSI,1+ … + PCSI,Ncell
· Alt2: In case of multiple CSI requests exceeding X unreported aperiodic CSI processes on CC N, the UE is not expected to update the CSI processes on CC N exceeding X, counting upwards from the lowest indexed CSI process, corresponding to the latest CSI request
· X = PCSI,N
Conclusion: Revisit on Friday.
R1-124868
UCI Multiplexing on PUSCH for DL CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-124734
Multiplexing of aperiodic CSI feedback for CoMP
Fujitsu

R1-124745
Aperiodic feedback for DL CoMP
Texas Instruments

R1-124801
Remaining details of aperiodic feedback for CoMP
New Postcom

R1-124828
Remaining details of aperiodic CSI feedback modes for CoMP
ZTE

R1-125105
Remaining details of aperiodic feedback
Qualcomm Inc.

R1-125326 
Way Forward on multiplexing for aperiodic CSI feedback
Huawei, HiSilicon, Alcatel Lucent, Alcatel Lucent Shanghai Bell, Ericsson, Intel, NEC, Qualcomm, Samsung, ST-Ericsson, Texas Instruments
Also supported by Nokia, NSN, Panasonic
Agreement:
· For the case where RI feedback for more than one CSI process is to be reported, the RI reports are concatenated prior to coding first in increasing order of CSIProcessIndex for each DL cell and then in increasing order of ServCellIndex. 
· For the case where CQI/PMI feedback for more than one CSI process is to be reported, O0 , O1 , O2 ,…, OO-1  , is the result of concatenating the CQI/PMI reports in increasing order of CSIProcessIndex for each DL cell and then in increasing order of ServCellIndex.
 

CSI process for legacy TM

R1-124919
Remaining Details of Aperiodic CSI Multiplexing
Samsung

R1-125336
WF on CSI Process Definition
Samsung, Intel, Qualcomm, NEC, LG Electronics
Agreement:

For a Rel-11 UE configured with TM10 in one or more serving CCs, 
· A CSI process can be any of the following
· A TM1-9 CSI report configuration for a DL serving cell
· A CSI process for TM10 = NZP CSI-RS + IMR
· CSIProcessIndex for the TM1-9 CSI process is 1 (assuming counting convention of starting from 1)
· Regardless of the number of configured DL serving cells, when more than one CSI process is configured, 2-bit CSI request field will be used in DCI format 0 (if in UE SS) and DCI format 4. 
