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1
Introduction
In the RAN4#64bis meeting, some contributions on the CoMP performance were presented and discussed [1-7]. In this contribution, we provided our considerations on the UE demodulation and CSI reporting requirements for DL CoMP. 
2
Discussion
2.1 Demodulation performance
In terms of TM10 PDSCH demodulation, CoMP transmission can be considered to be transparent for the UE, e.g. CoMP transmission scheme is agnostic to the UE since it is DMRS based. However, some aspects summarized below may affect PDSCH requirements.

· CSI feedback and interference measurement
· A Rel-11 UE can be configured to report one or more CSIs per CC 
· An IMR which occupies 4REs/PRB is configured as Rel-10 zero power CSI-RS to measure interference from other TPs 
· The scrambling sequence of DMRS in R11 is configured by UE-specific RRC signalling
· A Rel-11 UE supports at most two UE behaviours for the quasi co-location assumptions between RS of different types. The two behaviours are defined as follows:
· Behaviour A: CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread}
· Behaviour B: CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay} with the following exception: PDSCH DMRS and a particular CSI-RS resource indicated by physical layer signalling may be assumed as quasi co-located wrt { Delay spread,Doppler spread, Doppler shift, Average delay }
The TM10 PDSCH transmission is DMRS-based which is the same as TM9. So the demodulation test should focus on the difference between TM9 and TM10. As non collocation Behaviour A can be considered as implementation for TM 1-9. Behaviour B is intended by RAN1 to be the UE behaviour typically applicable for UEs operating in DL CoMP. Therefore, PDSCH performance requirements for TM10 under Behaviour B is necessary. Furthermore, in the RAN1’s LS [8], it emphasize that it is particularly important to ensure by proper testing that UEs operating in DL CoMP do not assume co-located channel parameters when such assumption is not allowed. 
The introduction of DL and UL CoMP in Rel-11 necessitates updates to the DL DCI formats to ensure proper and optimized rate matching of a CoMP PDSCH. Information should be conveyed to the UE for correct PDSCH mapping, i.e., rate matching around CRS. In the recent RAN1 meetings, RAN1had the following agreement:
· Each state that can be signaled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:

· One number of CRS ports {1, 2, 4, and a reserved value that has no Rel-11 UE behaviour attached to it}, one CRS frequency shift, and one MBSFN subframe configuration 

· By default: the CRS and MBSFN configuration of the serving cell

· One configuration of ZP CSI-RS

· By default: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

· PDSCH starting symbol: one value N = {0 or reserved value (FFS),1,2,3,4 (only for system BW of <=10PRBs),PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling}

· In MBSFN subframe (according to the DCI-indicated MBSFN subframe configuration): min(2,N). Otherwise: N.

· By default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

· FFS whether some handling is needed for an indicated starting symbol earlier than the end of the PDCCH in the serving cell

· One NZP CSI-RS resource index

· QCL is assumed between DMRS and the CSI-RS resource

· Discuss in RAN2 whether or not a default value should be specified

· If the signalling is transmitted, PDSCH follows the Rel-10 rate-matching around the indicated CRS of a single cell; otherwise, the UE assumes the CRS positions of the serving cell 
Therefore, the TM10 demodulation performance should verify the correct rate matching capability of a CoMP UE. 
Proposal 1: The demodulation performance for TM10 under Behaviour B is necessary. And UEs operating in DL CoMP do not assume co-located channel parameters when such assumption is not allowed. Furthermore, the correct rate matching capability of a CoMP UE should be considered in the demodulation tests.
2.2 CSI test
As to the R11 CSI feedback, RAN1 has made the following agreement on the CQI definition, UE processing related aspects and CSI feedback mode:
Definition: A CSI process is a combination of a NZP CSI-RS resource and an IMR. A given CSI process can be used by periodic and/or aperiodic reporting. 
CSI Feedback: UE processing related aspects 

A CSI reference resource for a CSI process is determined as follows for both periodic and aperiodic reporting 

· For the case of 1 configured CSI process (on the associated CC) 

The CSI reference resource is determined as in Rel-10 

· Otherwise 

· For both periodic and aperiodic CSI reporting in subframe N, the CSI reference resource of the CSI process is the first valid CSI reference resource occurring on or prior to subframe N-x 

· Limit the worst case processing complexity for aperiodic feedback by specifying that, in case of multiple CSI requests exceeding X unreported aperiodic CSI processes, the UE is not expected to update the CSI processes exceeding X, counting upwards from the lowest indexed CSI process, corresponding to the latest CSI request 

· Max number of CSI processes, P, is a UE capability for TM10-capable UEs {1,3,4} 

· X=P 

· Under the current RAN1 recommendation of separate consideration of FDD and TDD DL CoMP UE capability, Proposed working assumption is: TDD: x=4, P={1,3}, FDD: x=5, P={1,3,4}
Number of IMRs that can be configured: Working assumption from RAN1#70: Maximum number of IMRs that can be configured for one UE: 3 
IMR granularity (assuming that hopping is not configured): 4 REs/PRB 

IMR configuration: 

· Each IMR is configured independently with a R10 subframeConfig and a R10 resourceConfig, where resourceConfig is for 4 REs 
· All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration. 
CSI feedback mode
One Rel-11 “CSI process” is the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part. 

· An “CSI process” can also be the CSI report of a cell with CSI-RS or CRS, but without IMR (Rel-10 or earlier) 
· All the Rel 10 CSI reporting modes are supported for CoMP in Rel 11. 

· All the Rel 10 CSI reporting types are supported for CoMP in Rel 11. 

· The Rel 10 rules for collisions between different CSI reports in the non-CA case also apply for non-CA CoMP for the case of collision between CSI reports within one “CSI process”. 

· Rel-11 supports the feedback configuration and reporting for simultaneous CA & CoMP. 
· Strive for reduction of UE complexity in CSI report design, e.g. limiting number of CSI processes, etc
Indexing scheme for CSI processes: Indexing is defined within a given CC   

For Aperiodic feedback, 

· When a reference process is configured 

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

· RI of the process can be configured to inherit its value from the RI reported in the same subframe of the RI-reference-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 
For Aperiodic feedback, when a reference process is configured:
· A CSI process must be configured for the same CC as the reference CSI process

· There is no rank signalling compression

· A CSI Process with reference CSI Process can only be triggered in a subframe in which the reference CSI Process is also triggered 

· The UE is not expected to receive triggering commands that is not compliant with the above condition

According to the CSI process definition, the interference measurement based on the IMR should be considered in the Rel 11 CSI test. Additionally Rel 11 UE can be configured to report to one or more CSI processes, so it is also necessary to define test cases to verify UE’s capability of processing and reporting multiple CSI processes. For the max number of CSI processes, we propose to consider the FDD and TDD case separately which is aligned with RAN1’s agreement. Furthermore, we should consider the non quasi co-located between the multiple CSI processes, since the non quasi co-located would be influence the CSI reporting accuracy.

Proposal 2: The interference measurement based on the IMR should be considered in the Rel 11 CSI test. Additionally it is also necessary to define test cases to verify UE’s capability of processing and reporting multiple CSI processes, we propose to consider the FDD and TDD case separately. Furthermore, the non quasi co-located between the multiple CSI processes should be considered in the CSI tests.
3 Conclusion
In this contribution, we provide our consideration on the DL CoMP demodulation performance and CSI test based on the RAN1 agreement. Our proposals are as follows:
Proposal 1: The demodulation performance for TM10 under Behaviour B is necessary. And UEs operating in DL CoMP do not assume co-located channel parameters when such assumption is not allowed. Furthermore, the correct rate matching capability of a CoMP UE should be considered in the demodulation tests.
Proposal 2: The interference measurement based on the IMR should be considered in the Rel 11 CSI test. Additionally it is also necessary to define test cases to verify UE’s capability of processing and reporting multiple CSI processes, we propose to consider the FDD and TDD case separately. Furthermore, the non quasi co-located between the multiple CSI processes should be considered in the CSI tests.
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