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1. Introduction 
In 3GPP RAN1 #66b and #67 meeting, discussions on CoMP feedback have been carried out, and agreed,
Working assumption from RAN1#66bis:

· Standardise a common feedback/signaling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB. 

· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:

· feedback aggregated across multiple CSI-RS resources 

· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback

· per-CSI-RS-resource feedback

· per cell Rel-8 CRS-based feedback 

Note that use of SRS may be taken into account when reaching further agreements on the above. 

Agreement from RAN1#67:

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
And for the RRM measurement, it is agreed,
· Study the method of CoMP measurement set management for CSI feedback (according to the definition in TR36.819) considering following and revisit at the next meeting

· Study whether existing features are sufficient
· Study the need and suitability of introducing the reporting of received power measurement of CSI-RS ports:

· FFS on the impact on the power control, interference measurement
· This functionality is configurable by network
And in Release 10 [1], it has been decided that ‘For a UE in transmission mode 9 when the parameter pmi-RI-Report is not configured by higher layers or in other transmission modes the UE shall derive the channel measurements for computing CQI based on CRS’. And in transmission mode 7 and 8, CQI is also calculated based on CRS. In this contribution, we try to analyze the RRM measurement and CRS based UE feedback for CoMP scenario 4 when PMI/RI report is not configured.
2. RRM measurement and CoMP measurement set determination
In last meeting, several contributions proposed to use CSI-RS for RRM measurement to decide the CoMP measurement set [2]. Current RRM measurement is based on CRS, and the CoMP technical report [3] has proposed additional RRM measurement methods can be considered e.g. in order to separate different points belonging to the same logical cell entity or in order to select the CoMP measurement set.

It is true that additional CSI-RS based RRM measurement is required for UE to decide the CoMP measurement set if the downlink channel information is unknown for the UE. But for scenario 4 TDD system, with the help of channel reciprocity, each point within the macro/RRH cooperating area could measure the path loss to the UE with the help of uplink SRS. So the measurement set could be decided by the network side in a transparent way.

Observation 1: CoMP measurement set management could base on SRS, and RRM measurement could based on CRS for the TDD system.
3.  CoMP scenario 4 with CRS based CSI measurement
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Figure 1. CoMP Scenario 3 and 4
Fig. 1 shows the deployment scenario for CoMP scenario 3 and 4. The difference between CoMP scenario 3 and 4 has been extensively discussed in the last several meetings [4], with respect to control channel capacity and traffic channel efficiency. The most significant difference is that, in CoMP scenario 3, each point in the cooperation set has a different cell ID, while in CoMP scenario 4, all the points within a macro/RRH coordination area have the same cell ID. And because the CRS and CSI-RS both scrambled by the cell ID, the UE can’t distinguish each point and the whole macro site works in a SFN way.
To make the UE able to measure the channel to each point in the cooperating set, in the last meeting, several contributions have been proposed that CSI-RS would be used for UE’s feedback measurement. The CRS and CSI-RS based CoMP have been compared in [5].The concern of CRS based feedback for CoMP scenario 4 is that it can’t achieve the cell splitting gain. However, up till now, we don’t think we have made full use of the feature of the same cell ID in CoMP scenario 4. For the TDD system, with the help of channel reciprocity and CRS based feedback, cell splitting gain can be achieved in such a scenario.
For transmission mode 7, 8 and 9, if the PMI/RI report is not configured, the UE calculates CQI based on CRS. The calculation assumes the downlink transmission is based on TxD. For CoMP scenario 4 CRS based feedback, the UE will measure the CSI according to the combined CRS from each point in the macro/RRH coordination area, and calculates the CQI on the assumption of TxD. This CQI is over-estimated, because it is possible that only a subset of the points within the cooperating set will take part in the actual data transmission. On the other hand, in the TDD system, with the channel reciprocity, the downlink CSI could be obtained with the help of uplink SRS. So the UE reported CQI could be modified according to the CoMP transmission set information.
There are a lot of benefits to support CRS based feedback for CoMP scenario 4, 
· The CoMP operation could be carried out within the same macro site, so there is no problem that the CRS will collide with PDSCH in neighboring cell, or the problem of different control region sizes between different transmission points [6]. 
· Since the UE can’t differentiate the different points, it works in a transparent way. UE doesn’t need to know it is working in CoMP mode or single cell mode. In addition, all the transmission modes related to the TDD system could be reused in such a scenario, e.g. transmission mode 7, 8 and 9. Reuse of available transmission modes could not only be compatible with current available terminals, but also save a lot of standardization efforts.
· CRS pattern is very dense in time and frequency dimensions [1]. So the accuracy of the channel estimation based on CRS can be guaranteed.
Observation 2: For CoMP scenario 4, when PMI/RI report is not configured, CQI measurement could base on CRS.
4. Conclusion 
This contribution analyzes the RRM measurement issue and CRS based feedback in CoMP scenario 4 when the PMI/RI report is not configured for the TDD system. We observe,
Observation 1: CoMP measurement set management could base on SRS, and RRM measurement could based on CRS for the TDD system.

Observation 2: For CoMP scenario 4, when PMI/RI report is not configured, CQI measurement could base on CRS.

The observations confirm that the CoMP operation could be realized by Release 10 in such a scenario without standardization effort.
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