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1
Introduction
The issue of whether to introduce a new CSI-RS based measurement in support of CoMP measurement set and RRM set management has been discussed at previous RAN1 meetings.  In this contribution, we provide our views on this topic and explain why we do not see a need for introducing such a new measurement.  In particular, we believe that existing methods relying on RSRP measurements and/or uplink sounding can achieve sufficient performance.  
Views relating to CSI-RS based uplink power control are discussed in [1].  Other companion papers address downlink reference signals for CoMP [2], [3], [4]. 
2
CoMP measurement set management

The CoMP measurement set represents a set of CSI-RS resources for which channel state information is to be measured by the UE, as specified in TR36.819 [5].  Feedback reporting for these measured resources is also carried out by the UE, possibly subject to some further down-selection.  Naturally, the size of the CoMP measurement set significantly impacts the UE complexity associated with feedback measurement and reporting.  The CoMP measurement set size therefore needs to be limited, e.g., a size of no more than two seems desirable. 
Proposal 1: 

· To reduce UE complexity, limit the size of the CoMP measurement set to no more than two CSI-RS resources.

Due to its limited size, the CoMP measurement set needs to be managed carefully.  To this end, some companies have proposed to consider additional CSI-RS based measurements of the received power, based on which the selection could be carried out.  In our view, there is no need for introducing such measurements as existing techniques are sufficient for managing the CoMP measurement set effectively.  In particular a combination of RSRP reports and uplink sounding measurements can be utilized by the network.  
We address both options separately in the following. 
2.1
Use of RSRP and uplink sounding
The proposed CSI-RS based measurements of the received power are applicable to only a limited set of scenarios.  In homogeneous networks (CoMP Scn-1&2) as well as in HetNet deployments with different cell IDs (CoMP Scn-3), RSRP reports give accurate indication of the UE’s proximity to cells in the CoMP cluster and are therefore sufficient for CoMP measurement selection.  Moreover, in the aforementioned scenarios, introducing a CSI-RS based received power measurement will not lead to improvements as the proposed metric is aligned with the CRS based measurement that is already available. 
In CoMP Scn-4, where RSRP reports reflect the composite channel from the macro/RRHs, uplink sounding may the utilized.  In fact, proponents have stated that such uplink measurements should be sufficient to manage CoMP measurement sets adequately [6].  
Proposal 2: 

· The introduction of a CSI-RS based received power measurement does not seem justified, given its limited use case and considerable standardization complexity. 

· RSRP measurements and/or uplink sounding are sufficient for performing CoMP measurement set management.  

2.2
Use of CSI-RS based received power measurement
Even though CSI-RS based received power measurements are not necessary in our view, this section discusses some implications and challenges that would be faced if they were introduced.  The issues presented here primarily relate to the number of CSI-RS resources for which such received power measurement need to be carried out, as well as the way with which such measurements are initiated. 

Similar to the CoMP measurement set itself that is used for CSI reporting, the number of CSI-RS resources used for received power measurement also needs to be limited.  In practice, at most another two CSI-RS resources should be considered such as to limit UE complexity.  
Considering the limited number of CSI-RS resources for which received power measurements can be reported, the question arises how to select those resources.  In some sense this leads to a “chicken-and-egg” problem as for configuring the CSI-RS based received power measurement, the UE’s position in a cell already needs to be known fairly accurately.  Disregarding side information (e.g., gathered through uplink sounding), this may be challenging as the UE’s serving cell may already manage four or more RRHs.  Additionally, it seems necessary to consider RRHs associated with other cells as well, e.g., the RRHs corresponding to the adjacent macro sector, since there is no guarantee that the best RRH from the UE’s perspective necessarily belongs to the same CoMP cluster as its serving cell. 

Realistically, CSI-RS based RSRP measurements would therefore require that such measurements be carried out for a relatively large number of cells, perhaps in the order of eight or more.  However, as discussed above, this seems unrealistic from a UE complexity perspective. 

A potential way of reducing the number of CSI-RS resources for which CSI-RS based received power measurement needs to be carried out is to use uplink sounding as side information.  However, if such an approach is utilized, it should first be clarified why uplink sounding does not give satisfactory results in the first place. 

Observation 1: 
· To be effective, received power measurements based on CSI-RS would need to be carried out for a large set of CSI-RS resources, e.g., in the order of eight or more.  This is unrealistic from a UE complexity standpoint. 

· If measurements for a smaller number of resources are targeted, it should be clarified how this initial set of resources is determined. 

3
RRM set management

It was mentioned in TR36.819 [5] that additional RRM measurement methods may be considered to support CoMP.  However, in our view, no enhancements are needed.  In particular, since coordination within a CoMP cluster is assumed to be perfect, mobility aspects become less relevant.  Within a CoMP cluster, changes of the UE’s actual serving transmission point may even be completely transparent as supported by the CoMP measurement and reporting sets. 

Across CoMP clusters the existing RRM measurement methods are sufficient for all CoMP scenarios.  Therefore, introducing CSI-RS based measurements for RRM purposes does not seem justified, especially given the considerable specification impact. 

Proposal 3: 

· CSI-RS based measurements are not needed for RRM procedures; existing techniques are sufficient. 
4
Conclusions

In this contribution, we have discussed CoMP measurement set and RRM set management.  Our proposals and observations can be summarized as follows: 
· To reduce UE complexity, limit the size of the CoMP measurement set to no more than two CSI-RS resources.

· The introduction of a CSI-RS based received power measurement does not seem justified, given its limited use case and considerable standardization complexity. 

· RSRP measurements and/or uplink sounding are sufficient for performing CoMP measurement set management.  

· To be effective, received power measurements based on CSI-RS would need to be carried out for a large set of CSI-RS resources, e.g., in the order of eight or more.  This is unrealistic from a UE complexity standpoint. 

· If measurements for a smaller number of resources are targeted, it should be clarified how this initial set of resources is determined. 

· CSI-RS based measurements are not needed for RRM procedures; existing techniques are sufficient. 
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