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Introduction 



[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In RAN1#68bis in Jeju, the maximum size of CoMP measurement set  in terms of the number of CSI-RS resources was discussed. An agreement on or  could not be reached and was deferred to this meeting. In this contribution we further provide our views on the maximum CoMP measurement set size. 

Discussion
Since co-phasing feedback and aggregated PMI is not to be supported in Rel11, the fundamental issue of CoMP measurement set size falls back to the maximum number of transmission points in the CoMP coordination cluster. This ultimately determines the CoMP system-level performance and implementation complexity. 



Overall, the decision on =2 or =3 should be based on the following criteria:
· Criterion 1: System-level performance.
· Criterion 2: Implementation complexity, cost, and power consumption.
· Criterion 3: Specification efforts in RAN1 and other working groups.



The main motivation to support  is based on the fact that some UE may observe up to 3 “strong” points (e.g. RSRP within a threshold window). However, it must be noted that the definition of “strong” is rather subjective and the RSRP statistics could vary significantly under different measurement metrics [1-2]. A large CoMP measurement set (viz coordination cluster) does not necessarily imply better system performance (e.g. due to lower cell-splitting gain) unless practical scheduling and link adaptation can reap the spatial diversity gain, subject to real-life constraints imposed by the physical layer signals (e.g. DMRS and/or CSI-RS). Clearly, the decision of  or 3 should be based on the system-level performance comparison, taking into account the specification and implementation efforts. 

Given the three criteria above, the following observations are noted.
· 

System performance:   appears to achieve most of the CoMP performance gain promised by. Further increasing the CoMP measurement set to 3 points only provides marginal improvement [4-6], if there is any. 
· 
Specification/implementation is much simpler with 
· 
CSI-RS overhead: A large CoMP measurement set results in higher CSI-RS overhead. A fair comparison between  and 3 should therefore take into account the CSI-RS overhead caused by the increased measurement set size. 
· For CSI measurement, the CSI-RS overhead grows linearly with the CoMP measurement set size.
· 
For interference measurement, the CSI-RS overhead depends on the conclusion on the number of IMR per UE (one or multiple). Assuming multiple IMRs are configured per UE corresponding to different CoMP transmission scheme/set hypotheses, the CSI-RS overhead for interference measurement grows exponentially with the CoMP measurement set size . 
· 
Feedback overhead: The additional overhead of  increases the UE processing burden and complicates the feedback channel design on PUCCH/PUSCH, particularly for CoMP-related cell-edge UEs.  If multiple CQI(s) are reported per-CSI-RS-resources under different CoMP scheme/set hypotheses, the additional feedback overhead is more substantial. 
· 
UE complexity and power consumption:  results in higher UE complexity and power consumption in CSI calculation and reporting. Computing and feeding back a large amount of CSI is also very challenging in terms of the timing budget for CSI processing (4ms for both PUCCH and PUSCH). This could be further exacerbated if carrier aggregation and DL CoMP are configured simultaneously. 
· Network configuration for CSI/interference measurement: Due to the UE-specific nature of CSI-RS, the CSI-RS configuration needs to be coordinated carefully across different cells and/or UEs to ensure satisfactory CSI and interference measurement accuracy. CSI-RS for one UE may need to be configured as zero-power CSI-RS resources for another UE in order to avoid the mutual interference that degrades the CSI/interference measurement performance. A large CoMP measurement set therefore also complicates the network operation in terms of CSI-RS configuration, planning and PDSCH rate-matching. 

Given the reasons above, we prefer to limit the maximum CoMP measurement set size to 2 in Rel.11, unless significant performance gain with  can justify the additional complexity. 
 
Conclusion

In this contribution we discussed the maximum CoMP measurement set size in terms of the number of CSI-RS-resources. It is preferable to limit the maximum CoMP measurement set size to 2 in Rel.11, unless significant performance gain with  can be shown. 
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