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1  Introduction
According to the RAN#57 decision, DL-CoMP WID has been extended by 3 months (December 2012) for its core part as indicated in [1] and until June 2013 for its performance and demod part as stated in [2]. 

In this contribution, some further discussions were provided on the performance/demod work in order to progress the DL-CoMP work in RAN4, specifically we provided our views on the CSI demod framework. 
2 Discussions
From the agreements achieved up to RAN1#70 in [3 – 6], those agreements showed that there is no new RAN4 UE RF and RRM core requirements, i.e. existing Rel-8/9/10 requirements are sufficient, that need to be defined to support DL-CoMP operation. In addition, with the CSI-RSRP measurement being moved to Rel-12, this means that existing RSRP measurement requirements (intensively studied so far in RAN4) would not be impacted. Then, the attention should be on the completion of DL-CoMP performance/demod part in [2], particular on the CSI reporting requirements (i.e. CQI, PMI and RI reporting accuracy requirements). Several contributions in [8 – 11] have provided some views on DL-CoMP performance work but not much progress was made. The main reason was that there were still pending issues in RAN1/RAN2 for DL-CoMP CSI feedback and control signalling mechanism. However, in RAN1#70, some good progress has been achieved for DL-CoMP. 
It is now commonly accepted that DL-CoMP CSI feedback design will be based upon the multi-component carrier feedback principles for CA operation. The DL-CoMP CSI feedback design has also been designed to ensure that it can support the Rel-11 DL-CoMP schemes (i.e. Joint Transmission (JT), Dynamic Point Selection (DPS) and CS/CB). Hence, it is different from Rel-8/9/10 CSI feedback in that multiple per-CSI-RS feedback is supported. Moreover, an important concept so called CSI process has been introduced in DL-CoMP CSI feedback. CSI process is configured by higher layer signaling (detailed to be found in RAN1/RAN2 specifications) for each TP in CoMP measurement set. Each CSI process consists of one channel measurement part (i.e. one NZP CSI-RS resource) and one interference measurement part (i.e. one ZP CSI-RS resource/IMR). By using these CSI configured processes, CoMP-capable UE can provide reliable and accurate CSI reports to the TP(s). 
Similar to Rel-8/9/10 CSI feedback mechanism, both periodic (using PUCCH/PUSCH) and aperiodic (using PUSCH) CSI reporting will be supported for CoMP. A new transmission mode (i.e. TM10) has been created for CoMP operation and this new TM will support all the existing Rel-8/9/10 CSI reporting. So, 

Proposal 1: RAN4 should ensure that the existing Rel-8/9/10 CSI reporting requirements are supported for DL-CoMP. 

On the other hand, the following DL-CoMP related issues were still pending in RAN1 [7]:

· Method for limiting UE complexity for CoMP CSI processing

· Remaining details of CQI definition and Interference Measurement Resource (IMR)

· Remaining details of periodic CSI report

· Remaining details of aperiodic CSI report 

· Whether or not Pc is independently configured per CSI Process

· Details of signalling for PDSCH RE mapping 

· Remaining details of signalling for quasi-collocation assumption between CSI-RS, CRS, and DMRS

However, a high level discussion will be a good starting point for RAN4 to gradually progress on the DL-CoMP performance requirements. For the CSI requirements, it is traditionally divided into CQI, PMI and RI reporting accuracy evaluation in RAN4. Therefore, we propose to keep the same format for DL-CoMP when defining new CoMP CSI performance requirements. Whether or not a “new” CSI test approach for CoMP will be needed can be further studied in Rel-12 timeframe.  
Proposal 2: RAN4 to follow the same CSI reporting accuracy design as Rel-8/9/10 for DL-CoMP CSI demod performance. 

Based on the proposals above, we can start thinking about several CSI simulation/evaluation scenarios. For illustration purpose, only generic CSI framework table is shown below: 
	DL-CoMP CSI scenario
	Parameters/Description
	

	CSI-1
	Periodic PUCCH
	Propagation channel 1
	CSI-RS config. 1
	Reporting mode x1-y1/Type A
	Antenna config. 1
	FDD

	CSI-2
	Aperiodic PUSCH
	Propagation channel 2
	CSI-RS config. 2
	Reporting mode x2-y2/Type B
	Antenna config. 2
	FDD

	CSI-1
	Periodic PUCCH
	Propagation channel 3
	CSI-RS config. 1
	Reporting mode x1-y1/Type A
	Antenna config. 3
	TDD

	CSI-2
	Aperiodic PUSCH
	Propagation channel 4
	CSI-RS config. 2
	Reporting mode x2-y2/Type B
	Antenna config. 4
	TDD

	
	
	
	
	
	
	

	
	
	
	
	
	
	


If the principle above can be acceptable, then further detailed discussion on those CQI/PMI/RI scenarios can be carried out by RAN4. Note that DL-CoMP (CoMP in general) also introduced additional considerations when defining the CQI/PMI/RI scenarios, these include:

· Quasi-colocated CSI-RS ports assumption among TPs. 

· Risk of CSI collision due to flexible/independent CSI process configuration within CoMP measurement set

· If collision occur, how to handle it by specifying the dropping rules.

· Whether or not to consider common PMI/RI between CSI processes

· Whether multiplexing of CSI reports within the same reporting instance can be supported to reduce the feedback overhead.  
These remaining issues will be part of RAN1 on-going investigation. 
Proposal 3: RAN4 to agree on a common framework in order to progress the DL-CoMP performance/demod work. 

Our view is that it will still be challenging to complete all the DL-CoMP performance work in RAN4 on time due to the complexity of DL-CoMP feature, even though the completion date has been extended to June 2013. In fact CSI framework is viewed as an important part of RAN4 core specification. Therefore, establishing a common framework that is acceptable to all proponents will be crucial before dwelling into detailed simulation campaign. 
(Note: Regarding BS demod performance, since it is highly likely that no new PUCCH format will be used to carry CSI, then no new BS demod performance/testing is envisaged).

3 Conclusions
In this contribution, we provided our views and proposals on how to progress the DL-COMP performance/demod work, especially the CSI demod work for DL-CoMP. 
Proposal 1: RAN4 should ensure that the existing Rel-8/9/10 CSI reporting requirements are supported for DL-CoMP. 

Proposal 2: RAN4 to follow the same CSI reporting accuracy design as Rel-8/9/10 for DL-CoMP CSI demod performance. 

Proposal 3: RAN4 to agree on a common framework in order to progress the DL-CoMP performance/demod work. 
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