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1. Introduction
As RAN1 is getting close to complete the core part of Rel-11 CoMP, this contribution discusses the test case definition for DL CoMP that can be considered for the performance part.
2. CoMP Overview 
CoMP schemes 

It is important to note that CoMP transmission scheme is agnostic to the UE since it is DMRS based. Hence throughout the development of the CoMP feature in RAN1, instead of specifying the various CoMP transmission schemes, the focus has been the development of a universal feedback framework. As a result, there is no specific mentioning of the transmission schemes in RAN1 specifications. In RAN4 performance test, it is inevitable that we need to define typical transmission schemes. Technically, all CoMP transmission schemes are supported in Rel-11, which include Coordinated Beamforming (CBF), Dynamic Point Selection (DPS), Dynamic Point Blanking (DPB), and Joint Transmission (JT). However, it is believed that DPS/DPB is perhaps more practical than JT, at least than coherent JT that requires stringent phase alignment. Non-coherent JT is more feasible than coherent JT. A more optimal JT support will be deferred to Rel-12, as evident from the current WID exception sheet [1] and the Rel-12 work item proposal of “enhanced CoMP” [2]. 

“RRM” aspect of CoMP

There are some important characteristics for CoMP that we need to keep in mind: 

· CoMP feature will not affect the CRS based mobility measurement and procedure. 

· The so-called “RRM” aspect of CoMP can perhaps be more precisely referred to as CSI-RSRP, which is rather for the purpose of CoMP resource management. Specifically, UE’s CSI-RS based RSRP measurement/reporting is to assist eNB to further configure the “CSI measurement set” that consist of up to 3 non-zero-power (NZP) CSI-RS-resources, each of which corresponds to a transmission point for which the UE may be requested to compute CSIs (i.e., RI/PMI/CQI/Subband selection). 

CSI feedback framework

As to the CSI feedback framework, there are some new characteristics in Rel-11:

· Definition of CSI process

· A CSI process is based on a combination of a NZP CSI-RS resource and an IMR (interference measurement resource) [4], i.e., configured by the association of 

· Channel part: based on one NZP CSI-RS resource in the CoMP Measurement Set

· Interference part: UE will derive the interference for the purpose of CSI computation base solely on the configured Interference Measurement Resource (IMR) that occupies 4REs as configured as a ZP CSI-RS resource.
· A given CSI process can be used by periodic and/or aperiodic reporting.

· Multiple CSI processes can be configured for a single carrier where each CSI process uses different NZP CSI-RS for the channel part and/or different  IMR for the interference part.
3. Test Case Discussion
3.1. RRM test

Given that CoMP feature will not affect the CRS based mobility measurement and procedure, and there will not be any CSI-RSRP in Rel-11, we don’t think any new RRM test case is necessary.

3.2. Demod test

In our view, two scenarios should be tested, one with same cell ID as in the case with RRH (i.e., scenario 4) and the other with cells of separate cell IDs (i.e., scenario 1/2/3). 

Focus on DPS/DPB only for the CoMP transmission scheme for test purposes. A NZP CSI-RS-resource typically corresponds to a transmission point which is a cell with its own cell ID or an RRH that share the same cell ID as other RRHs belonging to the same eNB. But it is possible for eNB, at its own risk when performing JT, to configure a “joint” CSI-RS-resource that combines multiple TPs, which results in geographically separated antennas in a CSI-RS-resource. Note the UE can treat all antenna ports in a single CSI-RS-resource as quasi co-located.
It was agreed that a new TM10 will be introduced for CoMP. But the PDSCH transmission is DMRS-based just like that in TM9. So the demod test should focus on the part that is different. This brings the topic of antenna port quasi co-location. In TM9 PDSCH, quasi co-location between CRS, CSI-RS, and PDSCH DMRS can be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread} as agreed in RAN1 [3]. Also in the RAN1 agreement, these ports shall not be assumed quasi co-located in CoMP with the exception that DMRS and a particular CSI-RS resource indicated by physical layer signaling may be assumed quasi co-location wrt {Doppler shift, Doppler spread, Average delay}. This basically means that the eNB signals to the UE the selected TP in DPS for UE’s channel estimation and decoding. Hence, we propose
· PDSCH demod test in CoMP (TM10) should focus on the difference to TM9, i.e., with dynamic signaling of quasi co-location of DMRS and a particular CSI-RS resource.
In order to test that UE can follow, and perhaps benefit from, the dynamic signaling, for example, we can have the eNB transmit alternately from two TPs with different propagation delays. With the assistance of the signaling, the test UE should see improved channel estimation and throughput gain versus implementations that does not take advantage of the signaling. 
3.3. CSI test

Rel-11 CoMP is built on a new CSI feedback framework that is characterized by configuration of multiple CSI processes and the association of NZP CSI-RS resource and IMR.

So in principle, we need to test that:
· UE uses NZP CSI-RS and IMR for each CSI process
· UE can support multiple CSI processes
Note that more detailed CSI test definition is better deferred to RAN4 #65 to wait for RAN1 #70bis to make some final decision, including the need and the definition of “constrained” and “reference” CSI processes where the constrained process will use the rank or subbands, or both, to determine PMI and CQI. The rank or subbands are still determined only by a “reference” process in an unconstrained fashion. 
4. Conclusion 
In this contribution, we discussed at a high level the test case definition for DL CoMP that can be considered for the performance part of the CoMP work item. We propose:
1. No new RRM test case needed for Rel-11 since CSI-RSRP is deferred to Rel-12
2. Two CoMP scenarios should be tested, one with same cell ID as in the case with RRH (i.e., scenario 4) and the other with cells of separate cell IDs (i.e., scenario 1/2/3)

3. Focus on DPS/DPB only for the CoMP transmission scheme for test purposes.

4. PDSCH demod test in CoMP (TM10) should focus on the difference to TM9, i.e., with dynamic signaling of the quasi co-location of DMRS and a particular CSI-RS resource
5. For CSI test, in principle we need to test that the UE (1) uses NZP CSI-RS and IMR for each CSI process (2) supports multiple CSI process. More detailed CSI test definition is better deferred to RAN4 #65 to wait for RAN1 #70bis to make some final decision.
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