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1
Introduction
It was agreed in RAN1 #68bis to introduce CoMP Resource Management Set for which CSI-RS based received signal measurements can be made and reported [1]. In this contribution, we discuss the configuration details for the CoMP Resource Management Set and the CSI-RS based measurement trigger and report.
2
Discussion
2.1
Overview of measurements and terminologies
The following measurements are currently defined/under discussion a UE should perform, depending on configuration:

· CQI measurement based on CRS on serving cell for DL scheduling;
· RSRP/RSRQ measurement based on CRS on serving and neighbouring cell for mobility;

· CSI measurement based on configured CSI-RS resource(s) for TM9 in Rel-10 or CoMP for Rel-11;

· RSRP measurement based on configured on CSI-RS ports/resources for CoMP resource management.
a) is the basic CQI measurement for DL scheduling for transmission modes other than TM9.

b) is referred as RRM measurement for mobility, the UE would be configured with measurement object contains frequency layer and optionally neighbouring cell list. As the position of CRS is pre-defined and it is available in every subframe, the UE is also required to detect neighbouring cells not within the neighbouring list as well.

c) is introduced for TM9 in Rel-10, the UE would be configured to measure a CSI-RS for CSI report. In Rel-11 CoMP, it has been extended to support multiple CSI-RS resources configurable for one UE. The CSI-RS resources set configured for one UE is referred as CoMP measurement set.

d) is newly introduced to help eNB to configure most suitable CSI-RS resources as CoMP measurement set for one particular UE, with the CSI-RS ports/resources within the set called as CoMP resource management set. It is still under discussion in RAN1 whether RSPQ needs to be supported [2]. The following will only refer on RSRP.
The RAN1 LS [1] indicated that the CoMP measurement set and CoMP resource management set can be independent. 
Observations: UE is not required to measure RSRP for CoMP measurement set, which should be considered in event trigger design. 
2.2
Configuration of the CoMP Resource Management Set

Blinding detect CSI-RS would be more complex than detecting not configured neighbouring cells for CRS based RRM measurement with much more possible combinations, thus it is assumed the sequence, periodicity and resource elements of CSI-RS is configured to the UE to perform CSI-RS based RSRP measurement. 
In other word, the UE is not assumed to be able to help with the management of the CoMP resource management set, by e.g. detecting or measuring TPs not within the set. ENB should figure out which TPs to be added or removed from the set e.g. based on deployment or UL reception. 
Proposal 1: the CoMP resource management Set (CSI-RS for RSRP measurement) is explicitly configured, i.e. no UE blind detection for non-configured TPs. 

Regarding to the signalling details, whether the set contains list of CSI-RS ports or resources would depend on RAN1/RAN4 discussion of whether the UE only performs RSRP measurement of a TP based on one port, or some combination of multiple ports. Only measures one port might not be accurate enough and also might not reflect the RSRP of the TP if it has multiple AP, while combining multiple ports introduces extra complexity to the UE. RAN4 simulation assumption [3] is currently assumed only measure port 15, if that is enough then there is no need to configure full CSI-RS resource of the TP for RSRP measurement even if it contains multiple ports. Besides, there are some discussions about whether dedicated CSI-RS should be defined for RSRP measurement [2]. As the definition of CSI-RS based RSRP is still unclear, it is propose to wait for RAN1/4 decision on whether the CoMP resource management set is a list of CSI-RS ports or resources. 
Proposal 2: Wait for RAN1/4 decision on whether the CoMP resource management set is a list of CSI-RS ports or resources. 
2.3
Trigger and Report
First question to be answered is whether event trigger and/or periodic report need to be defined for CSI-RS based RSRP measurement. Event trigger is at least seen as useful to have in time report and avoid unnecessary overhead. Periodic report could also be defined if seen necessary.

Following events are currently defined for RRM measurement [4], all based on Serving and Neighbouring:

· Event A1 (Serving becomes better than threshold) 

· Event A2 (Serving becomes worse than threshold) 

· Event A3 (Neighbour becomes offset better than PCell)

· Event A4 (Neighbour becomes better than threshold) 

· Event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2) 

· Event A6 (Neighbour becomes offset better than SCell) 

However, for CSI-RS based RSRP measurement, it would not be easy to define which ports/resources are serving TP and which are neighbouring without one-one mapping between the CoMP measurement set and CoMP resource management set as they are independent. Hence the serving and neighbouring concept would not be applicable here. (as RAN1 has not decided the RSRP measurement is per CSI-RS port or resource, in this section, we assume it is RSRP per TP to generally describe the event design principle)
Proposal 3: New event trigger not related to serving/neighbouring should be defined for CSI-RS based RSRP measurement. 

For report, what matters for CoMP operation is a number of best TPs with signalling quality falls into the CoMP threshold [5], hence only those should be reported. The number of TPs and the threshold would depend on the RAN1 discussion of the CoMP measurement size.
Proposal 4: Consider to design this new event to reflect the RSRP change of a certain number of best TPs. 

Proposal 5: When triggered, a certain number of best TPs that falls into CoMP threshold should be reported. 

3
Conclusion
CSI-RS based RSRP measurement is discussed in the contribution with the following proposals proposed:
Proposal 1: the CoMP resource management Set (CSI-RS for RSRP measurement) is explicitly configured, i.e. no UE blind detection for non-configured TPs. 

Proposal 2: Wait for RAN1/4 decision to decide whether the CoMP resource management set is a list of CSI-RS ports or resources. 

Proposal 3: New event trigger not related to serving/neighbouring should be defined for CSI-RS based RSRP measurement. 

Proposal 4: Consider to design this new event to reflect the RSRP change of a certain number of best TPs. 

Proposal 5: When triggered, a certain number of best TPs that falls into CoMP threshold should be reported. 
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