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1
Introduction

The CoMP Measurement Set is a list of CSI-RS resources on which a UE may measure and feedback CSI reports to the network for proper CoMP operation.  At RAN1 #68bis several working assumptions were proposed to limit the size of the CoMP Measurement Set.  After debating the merits of different set sizes, an agreement was reached:

The maximum size of the CoMP measurement set is FFS between 2 and 3 CSI-RS resources – to be decided at RAN1#69.  This agreement is independent of discussion on IMRs.

Our previous paper [1] provided a preliminary discussion comparing set sizes of 2 or 3.  In this paper in light of arguments and concerns raised at RAN1#68bis, we propose a way forward.
2
CoMP Sets
A UE will have two sets upon which it would be required to perform different types of measurements.  A CoMP UE will be configured with a CoMP Measurement Set as well as a CoMP Resource Management Set.  The UE’s behavior with respect to points in each set is different.  For points in the CoMP Resource Management Set, the UE reports back RRM-type measurements.  These measurements are still under study and are discussed in our companion paper [2]. On the other hand, for points in a CoMP Measurement Set, the UE is expected to determine the more detailed CSI and potentially feedback that information to the network.
3
Size of CoMP Measurement Set

The discussion over the size of the CoMP Measurement Set has boiled down to two options. The maximum number of  configured CSI-RS resources in the CoMP Measurement Set is either 2 or 3. We review some arguments for both options.

Arguments for a CoMP Measurement Set of size 2
· Some contributions [3-4] have shown that in Scenario 4 deployments with 4 Pico points per Macro cell area, very rarely do UE’s have more than 2 points whose RSRPs fall within a practical threshold of the maximum RSRP.
· Non-coherent JT can be supported with a set size of 2, and performance is close to that of coherent JT.

· CSI feedback should support CQI reporting under multiple transmission hypotheses and the number of potential hypotheses increases dramatically with a set size of 3.

Arguments for a CoMP Measurement Set of size 3
· Possibility of supporting coherent JT in a transparent manner by configuring a single resource across points.
· Potential for higher performance gains.

· Higher scheduling flexibility at the network, which may be beneficial for schemes such as dynamic blanking.

In our understanding, the most important motivation for limiting the maximum set size to 2 is the increased complexity. Therefore, one potential compromise between these two options would be to allow the maximum set size to be 3 while imposing some other restrictions to limit the complexity. For instance, one such restriction could be on the number of transmission hypotheses that need to be evaluated and reported.

Proposal 1: Allow maximum size of CoMP Measurement Set to be 3 but limit the maximum number of transmission hypotheses.

To determine what would be a reasonable number of transmission hypotheses, we evaluated the performance of DPS with Dynamic Blanking in CoMP scenario 4 [5]. To achieve high performance gains, we have found that UE’s should feedback up to 4 transmission hypotheses in this setup. Therefore, in our view the maximum number of transmission hypotheses should be at least 4.

On the other hand, if coherent JT is supported by configuring a third CSI-RS resource, it is likely that 5 hypotheses would be required (two for each of the two single-point CSI-RS resource and one for the dual-point CSI-RS resource). Whether performance loss by removing one of the hypotheses would need to be studied further. Another situation where 5 hypotheses may be useful is where one of the hypotheses corresponds to a non-coherent JT (i.e., an aggregated CQI).

Thus as a starting point we propose:
Proposal 2: The maximum number of transmission hypotheses is 4 or 5.
4
Conclusion
In this paper we have further discussed the issue of the CoMP Measurement Set size. We propose the following:
Proposal 1: Allow maximum size of CoMP Measurement Set to be 3 but limit the maximum number of transmission hypotheses.

Proposal 2: The maximum number of transmission hypotheses is 4 or 5.
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