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1 Introduction

In RAN1#67 meeting, it is concluded that:    

Conclusion:
· Study the method of CoMP measurement set management for CSI feedback (according to the definition in TR36.819) considering following and revisit at the next meeting

· Study whether existing features are sufficient
· Study the need and suitability of introducing the reporting of received power measurement of CSI-RS ports:

· FFS on the impact on the power control, interference measurement
· This functionality is configurable by network
In this contribution, we will present our views on RRM Measurement Set management and CoMP Measurement Set management.
2 Discussion on RRM/CoMP Measurement Set management
In Rel.8/9/10, the CRS based RRM measurement is used. The RSRP value measured from nearby cells will be reported by UE for eNB to perform RRM procedures such as cell association, cell reselection, handover, etc. Different criteria are pre-defined to manage RRM measurement depending on different RRC mode (RRC_IDLE, RRC_CONNECTED) and measurement type (intra-freq,inter-freq,inter-RAT). 
In TR36.819, RRM measurement set is defined as “the set of cells for which the RRM measurement are performed” and suggest additional RRM measurement methods can be considered to separate TPs in same cell (Scenario 4). This implies that not only the UE’s mobility among cells needs be tracked but also the UE’s mobility among TPs also needs to be tracked. Obviously, in scenario4, the CRS based RSRP measurement is not efficient enough since points belonging to the same logical cell entity can not be differentiated by UE, resulting in hard point association and mobility tracking among TPs, inaccurate interference measurement and UL power control.
Some alternative solutions are discussed in previous meetings. One is using UL channel for point association and CoMP measurement set determination. But the problems are UL imbalance in heterogeneous network and infeasibility for all TPs to monitor all CoMP potential UE’s channel simultaneously. The other alternative is using CSI-RS based CQI for point association.[3] Besides large CQI feedback overhead, the long time for CSI-RS configuration and CQI feedback procedures really deviate from the main requirement for point selection –“fast”. (For example, the eNB will send RRC message including N TP’s CSI-RS configurations. The UE will perform related channel estimation and calculates N CQIs . Then the UE will feedback the CQIs for eNB to make point selection determination. Compared to point selection with pure RSRP value, this scheme takes too long. With UE’s movement, this long procedure will repeat).
In order to build a unified framework for all CoMP scenarios in Rel.11, CSI-RS based RSRP measurement is necessary. 
We notice that “RRM measurement set”[1] is a set of cells (In Rel.8/9/10, the object of RRM measurement is cell). However, the RSRP measurement should be at TP level in scenario 4. When RRM measurement set is indicated to UE for RSRP measurement as {Cell1, Cell2,…,CellN} shown in Fig.1 , it is not wise and not necessary to inform UE all the CSI-RS resources related to all the TPs in Cell1 (for example, for topology of scenario4, there are 15 TPs in one cell. If 15 TPs’s CSI-RS configurations are indicated to UE, there is a very big load for DL and UL signalling). We should keep in mind the main target of CSI-RS based RSRP measurement is for CoMP measurement set selection and it is not beneficial to TPs not belonging to one cooperation area to perform CoMP in all scenarios defined in [1] since information exchanges on X2 will introduce higher latency and complexity. . So only let UE know “A set of CSI-RS configurations of nearly points (in one cell of scenario 4) whose RSRP needs to be measured” is enough. It is necessary to define a TP level RSRP measurement set based on CSI-RS. The mapping relationship between CSI-RS resources and TPs are transparent to UE. This “CSI-RS based RSRP measurement set” can be defined as: “the set of points for which the RSRP measurements are performed based on CSI-RS”. The size of this set is not necessary to be very large as mentioned above. On the other hand, in order to avoid frequent RRC layer “ Radio Resource Reconfiguration” procedures according to UE’ movement, the size should not to be very small. How to determine this “CSI-RS based RSRP measurement set” needs further study. This procedure can be called as “UE-specific RSRP measurement set management”.
Proposal 1:  RSRP measurement based on CSI-RS should be specified in Rel.11. In order to facilitate this function, a “CSI-RS based RSRP measurement set” is necessary to be defined. The related CSI-RS resources of this set may be indicated to UE by high layer signaling. The size of “CSI-RS based RSRP measurement set” needs trade off between signaling overhead and Radio Resource Reconfiguration frequency in RRC layer.

Based on last meeting’s conclusion, the functionality of “CSI-RS based RSRP measurement” is configurable by network. One possible way is that: only when a Rel.11 UE moves to a scenario 4 network and stay for certain time, the “CSI-RS based RSRP measurement” function will be switched on for this specific UE. This function is used only for supporting CoMP. The RRM measurement for mobility management (cell reselection, handover) is based on CRS as previous release.
After getting related CSI-RS resources, the UE will perform following RSRP measurement procedure and measurement report procedure, as shown in Fig.1. “CSI-RS based RSRP measurement set” is UE-specific and will be updated according to UE’s movement by high layer signalling. The eNB will rank the TPs according their RSRP values reported by UE, then select the CoMP measurement set (in the example shown in Fig.1, Threshold based method is used). After that, multiple non-zero CSI-RS resources related to CoMP measurement set, which are configured for CSI feedback will be indicated to UE by high layer signalling. This procedure can be called as “UE-specific CoMP measurement set management”.
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Fig.1  UE-specific RRM/CSI-RS based RSRP/CoMP Measurement  Set Management
CoMP measurement set is defined as set of points about which channel state information related to their link to the UE is measured and/or reported. It is a subset of “CSI-RS based RSRP measurement set”. There are two simple methods for eNB to determine the CoMP measurement set for one UE:
· Threshold based.

· Specific thresholds are pre-defined. The TPs which channel quality (RSRP value) below some threshold compared to the TP with strongest channel quality will be included into the CoMP measurement set (As shown in Fig.1). 
· The TPs with channel quality above some absolute threshold will be included into the CoMP measurement set. 
· Fixed measurement set size based.
The measurement set size (N) will be pre-defined. Only the first N TPs ranking by channel quality (RSRP) in descending order will be included into the CoMP measurement set.

The pros and cons of each method are summarized below:

	Scheme
	Pros
	Cons

	Threshold based
	The most valuable TPs will be selected as potential CoMP TPs.
	The CoMP measurement set size can not be strictly controlled resulting in possible large UL feedback overhead.

	Fixed measurement set size based
	The CoMP measurement set size can be limited according to feedback overhead budget.
	Some high interference TPs may be left out. Or, some invaluable TPs may be included.


The combination of the two schemes may be considered. E.g., The CoMP measurement set may be determined based on threshold value and can not exceed the predefined maximum set size. The CoMP measurement set decision scheme directly impacts not only the CSI feedback overhead, but also the related IE size (CSI-RS configuration, Feedback configuration, CSI measurement configuration according to measurement set size) of high layer signalling. When the CoMP measurement set size is large, the increased complexity for UE’s handling and huge CSI feedback overhead are unacceptable. On the other hand, gain of coordination may saturate when the number of coordination points beyond some threshold. So the CoMP measurement set with large size is unnecessary.
Proposal 2: CoMP measurement based on CSI-RS should be specified in Rel.11. The related CSI-RS configurations of  CoMP  measurement set may be indicated to UE by high layer signaling. The CoMP measurement set size should be strictly limited. 

3 Conclusion
In this contribution, we provide our views on RRM Measurement Set management and CoMP Measurement Set management. And give following proposals:
Proposal 1:  RSRP measurement based on CSI-RS should be specified in Rel.11. In order to facilitate this function, a “CSI-RS based RSRP measurement set” is necessary to be defined. The related CSI-RS resources of this set may be indicated to UE by high layer signaling. The size of “CSI-RS based RSRP measurement set” needs trade off between signaling overhead and Radio Resource Reconfiguration frequency in RRC layer.

Proposal 2: CoMP measurement based on CSI-RS should be specified in Rel.11. The related CSI-RS configurations of  CoMP  measurement set may be indicated to UE by high layer signaling. The CoMP measurement set size should be strictly limited. 
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