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1 Introduction

The definition of CoMP measurement set in TR 36.819 v11.1.0 is as following:
· CoMP measurement set: set of points about which channel state/statistical information related to their link to the UE is measured and/or reported as discussed in clause 5.2.2

· The UE reports may down-select points for which actual feedback information is transmitted
· How to measure interference needs to be considered. 
Based on the above definition (and with the update of terminology from point to CSI-RS-resource), CoMP measurement set is the maximum set of CSI-RS-resource that may be used in CoMP CSI calculation.
In RAN1 #68b in Jeju, the following is agreed:

Agreement: The maximum size of the CoMP measurement set is FFS between 2 and 3 CSI-RS resources – to be decided at RAN1#69. 
In this contribution we show our views on the size of the CoMP measurement set.
2 Discussions on the Size of CoMP Measurement Set
In this section we discuss the pros and cons of the two alternatives: maximum size is two or three..
2.1 Maximum Size is Two
With this alternative, it is difficult to adapt transmission points dynamically for CoMP JT. Although CoMP UE in general experiences slow channel variations, the dynamic adaptation of transmission point may be necessary considering that interferences may change dynamically. 

Moreover, it is possible to deploy network much denser than current RAN1 assumptions. For those deployments, if we limit the size to two, CoMP performance is impacted more. 
2.2 Maximum Size is Three
As we discussed above, the main advantage of this alternative is 1) to allow dynamic adaptation of JT transmission points.
As we wrote in the companion paper [1], if we configure signal measurement resource (SMR) and interference measurement resource (IMR) for each CSI reference resource, the specification complexity is independent of the size of the CoMP measurement set. For example, for either CoMP measurement set size of two or three, the UE simply measures CSI on the configured SMR and IMR for each CSI reference resource. 
For UE complexity concern, in our view the major factor is the number of CSI reference resources that the UE needs to support, but not the size of CoMP measurement set. Note that even if the size of the CoMP measurement set is two, there are still many possible CSI hypotheses.  To reduce the number of CSI hypotheses would be better than to reduce CoMP measurement set.
Even if the size of CoMP measurement set supported by the system is three, we should discuss a UE capability for the number of CoMP measurement set that is implemented/supported in the respective UE. Therefore a CoMP measurement set size of three is not necessarily affecting the complexity of all UEs. 
3 Linkage between CoMP CSI and CoMP Measurement Set

In RAN1 #68bis, the linkage between the CoMP CSI configurations and CoMP measurement set was briefly discussed. Actually we have made clarifications on this point in the UE complexity discussions in section 2. But it would be better to make further elaborations since this is the main concern to allow three CSI-RS-resources in CoMP measurement set.

First, the linkage is that the CSI-RS-resources in CoMP measurement set can be configured as signal measurement resource (SMR) for CoMP CSI calculation.

Second, one to one mapping between a CoMP CSI configuration and a CoMP CSI-RS-resources is not strictly necessary. For example, if we want to enable dynamic blanking operation, we would need two different CSI configurations corresponding to the same SMR, but corresponding to different IMR. In this case, we have some CSI-RS-resource correspond to multiple CQIs, while some CSI-RS-resource may correspond to no CQI. Therefore, the UE complexity does not really necessarily increase with the size of CoMP measurement set.

We note that reporting CSI for each CSI-RS-resource is not precluded.  For example, it is possible to report CSI for each CSI-RS-resource, where the interference is from outside the CoMP measurement set. Such reports can be quite friendly to DPS operation.  We note that even in this case, UE complexity is not significantly increased because the number of IMR is only one.
4 Conclusions

In this document, we discussed the size of CoMP measurement set. Based on the discussion, limit the size to two will be difficult to support dynamic transmission point adaptation. On the other hand, the specification complexity and UE complexity does not significantly increase if we allow the maximum size to be three. Therefore we slightly prefer to allow CoMP discussions in the following RAN1 meeting to:

· set the maximum size of CoMP measurement set to be three.
Note we think some lower UE category UEs do not support three. 

For the linkage between CoMP CQI and CoMP measurement set, we also make the following proposals:

· The CSI-RS-resources in CoMP measurement set can be configured as SMR for CQI reporting

· One to one mapping between CSI-RS-resources and CQIs is not necessary

· Some CSI-RS-resources may not correspond to CQI

· Some CSI-RS-resources may correspond to multiple CQIs (difference interference assumptions)
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