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1
Introduction
In RAN #57 meeting, it is agreed that Rel-11 CoMP downlink performance part is expected to be finished by 2013 June and RAN4 work plan is proposed as below in order to finish CoMP WI in a timely manner in [2].

· 3GPPRAN4#64-BIS 
Oct 2012   

· Overview on CoMP demodulation and CSI feedback requirements
· Agree on the work plan and scope 
· 3GPPRAN4#65 
Nov 2012    
  
  

· Discussion and agree on demodulation and CSI test cases based on agreed scope 

· PDSCH demodulation test, e.g. rate matching and DMRS descrambling in TM10. 
· CSI feedback requirements, e.g., IMR definition and multiple CSI process report. 
· Discuss and agree on simulation assumptions based on agreed test cases design  
· 3GPPRAN4#66 
Jan 2013    
  
  

· Provide preliminary simulation results based on agreed simulation assumptions.
· Revise simulation assumptions if necessary according to RAN1’s agreement
· 3GPPRAN4#66bis 
April 2013    
  
  

· Provide impairment simulation results 

· Provide initial CR for demodulation and CSI feedback test cases in 36.101

· 3GPPRAN4#67 
May 2013    
  
  

· Agreed CR for demodulation and CSI feedback test cases in 36.101

According to the work plan, we summarized latest RAN1 status on CoMP and provide the overview on CoMP UE demodulation and CSI reporting requirements in this contribution.
2
Discussion
2.1 PDSCH demodulation requirements
From specification point of view, CoMP transmission is transparent to UE’s PDSCH demodulation, e.g. UE is not aware which CoMP scheme (e.g. JT, DPS, CS/CB) is used, and UE is not aware the association of TPs to CRS, CSI-RS resources and DMRS. However, several RAN1’s agreements may still impact PDSCH demodulation, which are summarized as below.
1. Rel-11 UE supports at most two UE behaviours for the quasi co-location assumptions between RS of different types.
a) Behaviour A: CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located wrt { delay spread, rx power, frequency shift, Doppler spread, received timing }

b) Behaviour B: CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt{ delay spread, rx power, frequency shift, Doppler spread, received timing } 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, rx power, frequency shift, Doppler spread, received timing }

2. Rel-11 UE can be configured with multiple CSI-RS resource, including NZP CSI-RS resource, ZP CSI-RS resource and IMR CSI-RS resource.
3. Rel-11 UE can be indicated with CRS position of at least one cell from which PDSCH transmission may occur. 

4. The scrambling sequence of DMRS for PDSCH on ports 7~14 could by be configured by UE-specific RRC signalling, as shown below

5. 
[image: image1.wmf]ë

û

(

)

(

)

(

)

SCID

16

s

init

2

1

2

1

2

/

n

n

X

n

c

SCID

+

×

+

×

+

=


Firstly of all, regarding Behaviour A and Behaviour B, Behaviour A could be considered as a typical implementation for legacy Rel/8/9/10 UE. And Behaviour B is intended by RAN1 to be the UE behaviour typically applicable for UEs operating in DL CoMP. Thus, it is necessary to verify UE’s correct implementation on Behaviour B in RAN4. It is especially important to ensure by proper testing that UEs do not assume co-located channel parameters when Behaviour B is indicated by eNB. Furthermore, it may be also beneficial to verify that a UE could properly utilize the additional collocated information between a particular CSI-RS resource and DMRS.
Although it is indicated by RAN1 that Behaviour B is typically applicable for CoMP UE, Behaviour B may be applicable to non-CoMP scenarios depending on operator’s deployment. Currently in RAN4, quasi-collocated antenna is mainly discussed in another separate agenda, rather than in CoMP WI. Therefore, it is unclear that UE Behaviour B’s verification should be treated under CoMP WI or quasi-collocated antenna agenda.
Proposal 1: Introduce test case(s) to verify Behaviour B under Quasi-collocated antenna agenda to verify that (1)UEs do not assume co-located channel parameters when Behaviour B is indicated by eNB (2)UE properly utilize the additional collocated information between a particular CSI-RS resource and DMRS.
Secondly, Rel-11 UE should apply proper rate matching around multiple CSI-RS resources (including NZP CSI-RS(s), ZP CSI-RS(s) for IMR, and ZP CSI-RS(s) for muting) if multiple CSI-RS resource is configured.

In addition, eNB may provide signalling to indicate the CRS position of at least one cell from which PDSCH transmission may occur. Based on the signalling, PDSCH follows the Rel-10 rate-matching around the indicated CRS of a single cell.
Therefore, it is proposed to define a PDSCH demodulation test case to verify UE’s correct rate matching behaviour around configured CSI-RS resource and the indicated CRS position. Furthermore, Rel-11 UE supporting the new scrambling sequence of DMRS by UE-specific RRC signalling could also be verified together.

Proposal 2: Introduce a PDSCH demodulation test case to verify UE’s correct rate matching behaviour and DMRS descrambling in TM10.
2.2 CSI reporting requirements

In Rel-11, in order to facilitate different CoMP transmission scheme, RAN1 introduce a new CSI definition for CoMP UE:
1. Definition: A CSI process is a combination of a NZP CSI-RS resource and an interference measurement resource (IMR). 
2. UE can be configured with multiple CSI processes, and the maximum number of CSI processes is FFS in RAN1 (3 or 4). A given CSI process can be used by periodic and/or aperiodic reporting.
a) Maximum number =3 of NZP CSI-RS for one UE.

b) Maximum number =TBD of IMR for one UE. (Max number of IMRs depend on the max number of CSI processes)
3. Each Interference Measurement Resource (IMR) occupies a subset of REs configured as Rel-10 ZP CSI-RS, i.e. the granularity is 4 REs/PRB. For the purpose of interference measurement on an IMR, UE shall assume that all signals received on the REs of the IMR are interference. The REs of an IMR are REs which can be configured as a ZP CSI-RS resource.
4. For CSI-RS, pseudo-random sequence generator initialisation (cinit) is configurable with parameter 
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 in a UE-specific manner
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5. In CoMP + eICIC scenario, subframe sets can be configured or not configured independently for different CSI processes.

6. In CoMP + CA scenario, the maximum number of CSI processes is FFS in RAN1 but may be larger than single CC, e.g. 5 or 6.
Based on RAN1’s agreements above, firstly it is important to verify UE’s implementation on using IMR for interference measurement, rather than using CRS or NZP CSI-RS. Furthermore, interference average across multiple IMRs is not allowed. Therefore, it is proposed to introduce a static CQI test to verify IMR definition, similar to CQI definition test. More details on IMR definition test is described in companion contribution [3].
Besides the IMR definition test, more CSI test case to verify CQI/PMI/RI reporting accuracy is FFS. 

Proposal 3: Introduce at least a static CQI test to verify IMR definition to ensure IMR is used for interference measurement.
Furthermore, Rel-11 UE could be configured with up to [X] CSI processes simultaneously. From our point of view, it is also necessary to verify UE’s capability of processing supporting up to [X] CSI processes as agreed in RAN1.
Proposal 4: RAN4 should define test case to verify UE’s processing capability of supporting up to [X] CSI processes. [X] will be decided by RAN1.
Regarding CoMP + eICIC and CoMP + CA scenario, RAN4 usually test each feature separately in principle. Furthermore, it is unclear that any operator is interested in deploying CoMP + eICIC or CoMP + CA combination in Rel-11 timeframe. So, it is proposed not to define test case for CoMP + eICIC/CA in Rel-11 timeframe.
Proposal 5: No test case is introduced for CoMP + eICIC/CA in Rel-11 timeframe.
3 Conclusion
In this paper, we provide the overview of CoMP UE demodulation and CSI reporting work based on the latest RAN1 agreements. Our proposals are: 
Proposal 1: Introduce test case(s) to verify Behaviour B under Quasi-collocated antenna agenda to verify that (1)UEs do not assume co-located channel parameters when Behaviour B is indicated by eNB (2)UE could properly utilize the additional collocated information between a particular CSI-RS resource and DMRS.
Proposal 2: Introduce a PDSCH demodulation test case to verify UE’s correct rate matching behaviour.
Proposal 3: Introduce at least an IMR definition test to ensure IMR is used for interference measurement.
Proposal 4: RAN4 should define test case to verify UE’s processing capability of supporting up to [X] CSI processes. [X] will be decided by RAN1.

Proposal 5: No test case is introduced for CoMP + eICIC/CA in Rel-11 timeframe.
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