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1. Introduction
According to TR 36.819 [1], RRM measurement set is defined as “the set of cells for which the RRM measurements are performed (already in Rel-8). Additional RRM measurement methods can be considered e.g. in order to separate different points belonging to the same logical cell entity or in order to select the CoMP measurement set”. In RAN1#68 meeting, a working assumption was reached as below.
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In this document we discuss the configuration and management of RRM measurement set for CoMP cooperation. 
2. Discussion
2.1. RRM measurement set configuration and UE report
In LTE, the measurement object of RRM measurement is a frequency, thus eNB configures UE with the frequencies to be measured and other relevant information. That is to say, eNB does not control the cells for which the CRS RSRP would be measured by UE, and the cells which UE measures and reports might be the serving cell(s), listed cells on the frequency and detected cells on the frequency.

In CoMP context, according to the above working assumption, CSI-RS based received signal quality measurement (e.g. RSRP) and reporting is introduced at least for CoMP measurement set management, and this functionality is configurable by network and does not have any impact on inter-cell mobility handling. Thus, eNB might need to configure a CSI-RS resource corresponding to each point in some cases, e.g. in CoMP Scenario 4. Besides, UE should include information about point/CSI-RS resource in its CSI-RS RSRP measurement report, so that eNB could identify the points UE report and manage CoMP measurement set. 
Proposal 1: for configuration of RRM measurement set, eNB may configure CSI-RS configuration relevant to each point.

Proposal 2: when UE is reporting CSI-RS RSRP, the new measurement report should include information about point/CSI-RS resource. 
2.2. RRM measurement set management
With respect to RRM measurement set management, there are following options.

Option 1: RRM measurement set may be updated semi-statically.
In this option, the points in UE RRM measurement set may be added and removed semi-statically by the eNB through RRC signaling. For initial configuration, eNB configure the UE with legacy intra-frequency RRM measurement by dedicated RRC signaling in the same way as in Rel-8. UE RRM measurement set (for CoMP purpose) includes the serving cell, listed intra-frequency cells and detected intra-frequency cells.
When UE moves, eNB could update the points in RRM measurement set based on CRS RSRP reported in UE’s measurement report. To be specific: 
· For non-Scenario 4 deployment (i.e. each cell is a point), eNB manage RRM measurement set in the same way as in Rel-8, i.e. eNB only need to configure intra-frequency CRS RSRP measurement, without indicating particular cells. This means that eNB does not need to signal the cells within RRM measurement set to the UE. 
· For Scenario 4 deployment (i.e. a single cell includes multiple points)
· Based on Rel-8 measurement reports, when the CRS RSRP measurement results of certain cells become better than the configured threshold, eNB would believe that all the points belonging to the reported cells should be added into the UE’s RRM measurement set; then by dedicated RRC message, the eNB signals the CSI-RS configurations corresponding to these points and the corresponding thresholds to trigger the measurement report. Upon receiving this RRC message, UE adds the configured points into its RRM measurement set and performs CSI-RS RSRP measurement for CoMP measurement set management. 
· Based on the new measurement reports as proposal 2 above, when the CSI-RS RSRP measurement results of certain points become worse than the configured threshold, eNB would believe that these points should be removed from UE RRM measurement set; then the eNB sends a RRC message to remove the CSI-RS configurations corresponding to these points. Upon receiving this RRC message, UE removed these points from RRM measurement set and will not perform CSI-RS RSRP measurement for these points any more (Note that the CRS RSRP measurement for the cells to which these points belong will not stop). 
Pros
· Take advantage of Rel-8 RRM measurement. There might be no change for CoMP Scenario 1-3 RRM measurement compared to legacy RRM measurement. 
· Low signaling overheads for CSI-RS configurations
· Simple
Cons
· In CoMP Scenario 4, UE will measure and report CSI-RS RSRP for all the points belonging to a cell, which somewhat adds UE’s work load. 
Option 2：RRM measurement set includes all the points within a CoMP cluster.
In this option, RRM measurement set is static and may include all the points within a CoMP cluster, in order for UE to always have CSI-RS configurations for RRM measurement when UE is moving. When UE moves from one CoMP cluster to another CoMP cluster, eNB could consider all the points within the new CoMP cluster make up the new RRM measurement set for this UE, and send corresponding configurations to UE by RRC signaling. There might be two sub-options: 
Option 2-1: eNB configure CSI-RS configurations for all the points within RRM measurement set. 
eNB configures all the CSI-RS configurations for RRM measurement for all the points within UE RRM measurement set and corresponding reporting configurations through RRC signaling. UE performs CSI-RS RSRP measurement and trigger a measurement report when the corresponding event is satisfied, including information about point/CSI-RS resource. The CSI-RS RSRP measurement results could be used to manage CoMP measurement set in both eNB and UE. 
Pros
· CSI-RS RSRP for each point within a CoMP cluster could always be acquired. 
Cons
· Very high signaling overheads for CSI-RS configurations
· Very heavy workload due to UE CSI-RS RSRP measurement and high power consumption
· For non-Scenario 4 deployment, CSI-RS configurations for RRM measurement may be unnecessary. 
Option 2-2: eNB only configure CSI-RS configurations for all the points within cells in CoMP Scenario 4 deployment.
eNB configures legacy RRM measurement for non-Scenario 4 deployment cells, while configures CSI-RS configurations for RRM measurement for all the points within Scenario 4 deployment cells and corresponding reporting configurations, through RRC signaling. UE performs CRS RSRP and CSI-RS RSRP measurements and trigger a CRS RSRP or CSI-RS RSRP measurement report when the corresponding event is satisfied. The CRS RSRP or CSI-RS RSRP measurement results could be used to manage CoMP measurement set in both eNB and UE.
Pros
· Take advantage of Rel-8 RRM measurement.
· RSRP (CRS RSRP or CSI-RS RSRP) for each point within a CoMP cluster could always be acquired. 
Cons
· High signaling overheads for CSI-RS configurations
· Heavy workload due to UE CSI-RS RSRP measurement and high power consumption
Based on the above analysis, we prefer Option 1 for its lower signaling overhead and workload.
Proposal 3: RAN1 is suggested to discuss the above options and it is proposed that RRM measurement set could be updated semi-statically. 
2.3. Size of RRM measurement set
If proposal 3 could be approved, then UE RRM measurement set will include cells/points from the serving cell, listed intra-frequency cells and detected intra-frequency cells in CoMP Scenario 1-3. For CoMP Scenario 4, RRM measurement set would in addition include the points within cells. 

Since CoMP RRM measurement is the same as legacy Rel-8 RRM measurement for CoMP Scenario 1-3, the requirement for the size of RRM measurement set could be same as that for Rel-8 RRM measurement, based on intra-frequency measurement requirement defined by RAN4 in TS 36.133 [2]. For CoMP Scenario 4, UE might measure CSI-RS RSRP for all the points in a cell further, and the size of RRM measurement set will increase. 
Proposal 4: the size of RRM measurement set is the same as Rel-8 RRM measurement for CoMP Scenario 1-3. For CoMP Scenario 4, RRM measurement set would include the points within cells in addition. 
3. Conclusion

In this contribution, we discuss about configuration and management of UE RRM measurement set. Based on the analysis, we propose that:
Proposal 1: for configuration of RRM measurement set, eNB may configure CSI-RS configuration relevant to each point.

Proposal 2: when UE is reporting CSI-RS RSRP, the new measurement report should include information about point/CSI-RS resource. 

Proposal 3: RAN1 is suggested to discuss the above options and it is proposed that RRM measurement set could be updated semi-statically. 
Proposal 4: the size of RRM measurement set is the same as Rel-8 RRM measurement for CoMP Scenario 1-3. For CoMP Scenario 4, RRM measurement set would include the points within cells in addition. 
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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


Note that this does not imply anything about the assumed timing for other measurements 


Send an LS to RAN2 and RAN4 to inform this decision
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