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1  Introduction
In the last few RAN4 meetings, there have been quite a few LS exchanges between RAN1 and RAN4 on DL-CoMP, as in [1] - [5]. As a result, RAN4 has been performing intensive analysis and investigations based on those LSs, and not much discussion takes place on the performance part of DL-CoMP, except that in [6], which provided some plans on the DL-CoMP work. 

In this contribution, some further discussion points were provided on the DL-CoMP performance work.  

2 Discussions
DL-CoMP RRM Core Requirements

According to the CoMP WID, some of the RRM/performance requirements for DL-CoMP have been included in the core part of the WID, see [7]. This means that UE core RRM requirements should be defined until RAN#57 to ensure that LTE Rel-11 core functionality can be frozen on time.  However, there were 3 RAN4 core specifications included in the core WID, as extracted below for information: 
	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception
	RP#57
	Core requirements

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RP#57
	Core requirements

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RP#57
	Core requirements


From the preliminary observations, UE RRM requirements for DL-CoMP mainly related to UE measurement in RRC_CONNECTED. Based on the latest RAN1 development, the need to define specific UE RRM requirements comes under the remix of CoMP Measurement Set and CoMP Resource Measurement Set. The details of these 2 CoMP sets can be found in [8], and extracted below for illustration:
1) CoMP measurement set
· Defined as set of cells or TPs about which channel state/statistical information related to their link to the UE is reported. The issue of how eNB can manage the CoMP measurement set is important to be considered in defining the RRM core requirements. The CoMP measurement set may be the same as the CoMP cooperating set but as described in [9], CoMP cooperating set can be excluded. However, if RAN2 has further development on the cooperating set, then this may need to be revisited in RAN4. 
· The actual UE reports may down-select cells or TPs for which actual feedback information is transmitted (reported cells)
2) CoMP Resource Management (CRM) Set

· The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported. 

· These received signal measurements can be used to configure the CoMP Measurement Set. 

· Note that other measurements, such as mobility measurements or SRS, can also be used to configure the CoMP Measurement Set. 

· Note that this is independent of existing mobility measurements and procedures

Furthermore, RAN1 agreed on the following principles for the CoMP Resource Management Set:

· How the network decides which CSI-RS resources to include in the CoMP Resource Management Set is up to network implementation. 

· The set of CSI-RS resources in the CoMP Resource Management set and the set of CSI-RS resources in the CoMP measurement set can be independent.

On the other hand, one of the main objectives to define CoMP UE RRM requirements is to ensure correct UE behavior in real CoMP deployment scenarios, in order that the network performance can be assured. Within Rel-11 timeframe, 3 candidate solutions for DL-CoMP were studied: Joint Transmission (JT), Dynamic Point Selection (DPS) (including Dynamic Point Blanking) and Coordinated Scheduling/Coordinated Beamforming (CS/CB). From these 3 schemes, there is a certain degree of UE transparency, especially in DPS operation. So, as long as the CoMP-capable UE fulfill the Rel-8/9/10 RRM requirements, then some CoMP performance can be obtained. So, it is important that Rel-8/9/10 requirements can be reused as much as possible to reduce the complexity of TS 36.133, UE and avoid further delay in the DL-CoMP work. From [6], it is estimated to require another 3 meeting cycles to finalize the RRM core requirements, which is viewed as optimistic from the group. This also means that further 3 months extension to the CoMP WID will be needed. Another difficulty is also to identify how many UE RRM requirements which need to be specified, mainly due to some pending or on-going work in RAN1 and RAN2. 

Based on current RAN1’s progress, athough it may be sufficient to progress the UE RRM requirement work, several open issues are still pending from RAN1:
· Maximum CRM size

· Antenna ports (AP15, AP16) to be used for CRM, including the necessity of AntennaPortCount parameter

· Measurement Bandwidth for CRM

· CSI-RSRP measurement feasibility.  

Based on the above discussions, we propose the following:
Proposal 1: Basic UE RRM requirements (RRC_CONNECTED) for DL-CoMP should be defined in Rel-11 timeframe, and reuse the Rel-8/9/10 requirements or as a baseline.

Proposal 2:  Pending on RAN1#70 progress, some of the RRM core requirements for DL-CoMP may need to be defined in Rel-12 timeframe, e.g. CSI-RSRP measurement. 
DL-CoMP CSI and Demod Performance Requirements

According to the performance part of CoMP WID [7], the time scale to complete the CSI and demod performance is 3 months (i.e. from RAN#57 ( RAN#58). Such time scale may not be feasible considering that RAN1 still have a few open issues related to CSI feedback mechanism and its related measurements. 
For PDSCH demod performance, there are still a few FFS on the DMRS design in RAN1. In addition, in all the DL CoMP schemes, UE is required to demodulate signals from multiple TPs.  Such operation will need to evaluate the received SNR from each TP and combine them. 

Based on the points above, it will be challenging to complete all the DL-CoMP work in RAN4 on time. One potential way to progress the work is to establish a common framework for UE RRM core requirements, CSI performance requirements and PDSCH demod requirements, instead of using traditional work-plan approach.   
Proposal 3: A common framework should be established to progress the DL-CoMP UE RRM core requirements, CSI requirements and PDSCH demod requirements. 
3 Conclusions
In this contribution, we provided our views and some high level discussion points on the DL-CoMP performance work, including the RRM core requirements. As a result, we proposed several proposals on how to progress the work and hope this is acceptable to interested proponents. 

Proposal 1: Basic UE RRM requirements (RRC_CONNECTED) for DL-CoMP should be defined in Rel-11 timeframe, and reuse the Rel-8/9/10 requirements or as a baseline.

Proposal 2:  Pending on RAN1#70 progress, some of the RRM core requirements for DL-CoMP may need to be defined in Rel-12 timeframe, e.g. CSI-RSRP measurement. 

Proposal 3: A common framework should be established to progress the DL-CoMP UE RRM core requirements, CSI requirements and PDSCH demod requirements. 
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