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Discussion and decision
1
Introduction

For Rel-11 CoMP measurement sets, working assumptions were presented in the RAN1 #68 meeting [1]:
· Introduce CSI-RS based received signal quality measurement (e.g. RSRP) and reporting, at least for the following purpose:
· CoMP measurement set management for CSI feedback (according to the definition in TR36.819).

· This functionality is configurable by network.

· Note that this proposal does not have any impact on inter-cell mobility handling.

· For the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell.

· Send an LS to RAN2 and RAN4 to inform this decision.

In this contribution we discuss the required size of the CoMP measurement set.
2
CoMP Set Definitions
One of the main consequences of the above working assumption is to allow the UE to be configured with a so-called CoMP RRM set (or extended CoMP measurement set).  The purpose of this set is to allow the network to monitor the set of transmission points that should be included in the CoMP measurement set.
The CoMP RRM may be a super set that includes the CoMP measurement set points.  We can therefore envision a scheme as in Fig. 1 where a UE is configured with a CoMP RRM set whose members include the CoMP measurement set for which it may perform CQI feedback and RSRP-type measurements, and another set of points (CoMP RRM set) for which the UE may only perform RSRP-type measurements.  The questions that remain to be answered deal with the size of these sets.
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Figure 1: Example of different sets
3
Size fo CoMP Measurement Set
The size of the CoMP measurement set can have impacts on the system performance.  We present arguments which may help in determining an appropriate CoMP measurement set size.
Arguments for a smaller set
The main issue with the CoMP measurement set size is that having a large set can lead to high payload cost in feeding back the appropriate CSI for every point.  Contributions [2-3] have shown that in deployments with 4 Picos, very rarely do UEs have more than 2 points whose RSRPs fall within a practical threshold of the maximum RSRP.  Therefore it is debatable if there is any gain to be achieved by having cooperation between more than two points.
Furthermore, in early scenario 3 and 4 CoMP deployments it may be fair to say that there will be a small amount of Pico cells.  If we assume that these Pico cells are randomly placed within the Macro cell coverage, it is unlikely that multiple low-powered Pico cells will provide value to a UE.  

Having smaller CoMP measurement set also naturally leads to lower total CSI feedback payload.  Given that we are currently in the process of specifying feedback enhancements to further CoMP gains, being frugal with the amount of points for which a UE must feedback CSI is paramount.  As discussed in a companion contribution [5], for proper CoMP operation CSI feedback should support CQI reporting under one of a possible set of transmission hypotheses. Increasing the CoMP measurement set size could lead to more transmission hypotheses that can be handled in practice.

Arguments for larger set
Having a large CoMP measurement set allows the network to more dynamically select between many different combinations of cooperating or transmission points.  This can have positive effects in some CoMP schemes such as DPS with Dynamic Blanking.  In this case having feedback for more points can allow the network to test out more blanking hypotheses when scheduling.  It is possible that the best hypothesis in terms of maximizing the CoMP cluster throughput may require multiple points to be blanked.  Therefore, allowing a larger CoMP measurement set would minimize the number of UEs who may be penalized (i.e. be unable to be scheduled) for having a CoMP measurement set made up entirely of points that are blanked.
Furthermore, allowing the possibility of a larger CoMP measurement set does not force the network to configure every UE with maximal number of points in the CoMP measurement set.  For example, it is possible that a UE has a much better channel to one point than any other.  Therefore the network may chose to only configure a CoMP measurement set with a single point for that UE.  Only specific UEs in specific scenarios may be configured with a larger CoMP measurement set and only when the network deems there is value to do so.

One of the main considerations inthe debate for the CoMP measurement set size is the issue of whether the CoMP measurement set must directly translate to the CoMP reporting set.  In [4] there is room in the definition of CoMP measurement set to allow for some down-selection of points for which actual feedback information is transmitted.  Therefore a UE may have a large CoMP measurement set for which it may measure CSI but with a smaller CoMP feedback for which the UE actually feeds back CSI.  This may be performed in one of two ways.  The UE may independently select the points for which it feeds back CSI and may indicate the point by use of, for example, a point indicator.  On the other hand, the network may dynamically indicate to the UE for which points it requires feed back; again possibly by using a point indicator.  However, increasing such flexibility in CoMP feedback leads to an increase in dynamic signaling.  
Lastly, by making the CoMP measurement set small, highly mobile UEs may require more RRC signaling in order to reconfigure the measurement set.  

Although there are valid arguments on either side, we find that those in favor of a small set (not larger than 2) are slightly stronger. We therefore have a preference for this option.

Observation #1:  For deployments under study (i.e. scenario 3/4 with 4 RRHs) rarely do UEs benefit from the coordination of more than 2 points.
Observation #2: Enhanced feedback (required for optimized CoMP operation) for more than 2 points can become prohibitive.

Observation #3: Using a subset of the CoMP measurement set as the CoMP feedback set requires an increase in L1 signaling.
Proposal 1: The maximum CoMP measurement set size should be 2.

4
Conclusions
In this contribution we discuss the different CoMP sets that a UE may be configured with.  Based on an analysis of the pros and cons of set sizes, we propose the following:
Proposal 1: The maximum CoMP measurement set size should be 2.
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