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1. Introduction

Rel-11 would provide inter/intra-cell CoMP in both homogeneous and heterogeneous network. To support CoMP operation, the network informs the configurations of multiple CSI-RSs for each UE, and each UE should report CSI for each confirmed CSI-RS. The recent working assumption is given as 
Working assumption from RAN1 #66bis:

· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB. 

· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:

· feedback aggregated across multiple CSI-RS resources 

· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback

· per-CSI-RS-resource feedback

· per cell Rel-8 CRS-based feedback 

Note that use of SRS may be taken into account when reaching further agreements on the above. 
To define UE operation for the CSI-RS measurements and CSI reporting, the network configures CoMP measurement set for each UE. Since the UE reports CSI for all and only the points belonging to CoMP measurement set, the set determines the amount of CSI and the transmission points which can provide CoMP. Thus, CoMP measurement set management would be an essential part for the control of CSI reporting overhead or for the maintaining of the CoMP point selection efficiency.

To achieve the efficient CoMP operation with reliable CSI feedback overhead, network would be required to manage CoMP measurement set, and eNB would need to measure SRS or to be reported additional measurement from UEs for the CoMP measurement set control. In this contribution, we discuss the necessary information and the configuration for CoMP measurement set control. 
2. Required measurements for CoMP measurement set control 
For the CoMP measurement set control, eNB should compare the status of multiple links, and the comparison could be done in two different ways.
1. eNB compares the received power of SRS at multiple points, and determines CoMP measurement set

2. UE reports multiple link information which supports CoMP measurement set configuration.
In alternative 1, the measurement set control would be performed without any additional specification work, but it would cause high complexity at eNB side, and the complexity would not be negligible at crowded network. 
For the CSI reporting, UE should recognize multiple CSI-RSs and it would be a general assumption that CoMP measurement set is composed by the list of CSI-RS resources and the required information for CSI reporting. Thus, in alternative 2, UE should measure and report link status information which would be useful to determine the CSI-RS list. Since the CSI-RS configuration for each transmission point could be independent on the physical cell ID or the geometric distribution of the transmission points, the current RRM measurement would not be valid for the management of these CSI-RS lists, and UE should be configured to measure CSI-RS reception power and report it. 
For the configuration of CSI-RS received power measurement and reporting, we need to define the following characteristics. 

1. Which port(s) would be used for CSI-RS reception power measurement

2. How/when to report the measurement of CSI-RS received power. 

Like RRM measurement, it would be comfortable to measure only one CSI-RS port for observing CSI-RS received power. However, if the measurement accuracy would not be high enough due to the sparse distribution of CSI-RS REs, we could discuss the configuration which enables CSI-RS power measurement based on multiple CSI-RS ports, for example, port 15 and 16. For the delivery of measured CSI-RS power, since the reporting payload would not be small, PUSCH would be proper than PUCCH, and the reporting could be either periodic, aperiodic or event triggered. Though periodic reporting would be beneficial, due to the other specification work to define PUSCH resource delivering CSI-RS received power, aperiodic reporting would be mostly acceptable. The set configuring the list of CSI-RS and feedback information would be a large set, and we would need to define a new set for the CoMP, as CoMP power measurement set, or we would need to modify one of current CoMP set’s definition.  
Observation 1: CoMP measurement set would be configured as a list of CSI-RS and other information.
Observation 2: UE needs to measure CSI-RS received power and report it to help the management of CoMP measurement set.

3. RRM measurement set based on CRS or CSI-RS
For the support of CoMP UE movement and to support CoMP measurement set control, now we are discussing whether we need to modify or re-define RRM measurement for CoMP. In the current specification, the object of RRM measurement is a CRS port 0 for each cell, and the information about the measurement object is send to UEs as a list of band and PCI. By the RRM configuration, UE recognize the physical cell ID configuration of the network, and UE reports the measurements when handover process, or cell reconfiguration of CA need to be triggered. 

During the recent meetings, we have a discussion whether RRM measurement could be based on CSI-RS. If the RRM measurement are done based on CSI-RS, RRM measurement set could be used for CoMP measurement set control, and the current measurement/reporting process could be reused for CoMP measurement set control. However, it is obvious that both in CoMP scenario 3 and 4, CRS would be the only cell specific reference signal, and it would be better for the UE movement to be controlled based on CRS. Considering the density or REs used for RS, we do not find any reason to make a change at the network operations to support UE mobility in CoMP scenario 3 or 4. 
Thus, if we want to define CSI-RS as a measurement object of RRM, then we need to define two or multiple measurements object for each band or cell where one is to support UE mobility and the others are to support CoMP measurement set configuration. Though both object target the measurement of received signal power or RSRP, the purpose or the reporting process of each objects are definitely different. Thus, though it would be possible to define RRM measurement set to include both the list of CRS and CSI-RS, it seems questionable why we need to define CSI-RS measurement process as a part of CoMP RRM measurement set. 
Proposal: RRM measurement set can be defined to include both CRS(cell) list and CSI-RS list as measurement objects. However, it would be better to keep the RRM measurement only based on CRS and to define CSI-RS power measurement set as a new set.

4. Conclusion
For the efficient selection of CoMP points and the control of PUCCH CSI feedback overhead, network would need to manage CoMP measurement set for each UE, and the management would be based on the UE reporting. Considering the structure of CRS and CSI-RS in CoMP scenario 3 or 4,
Observation 1: CoMP measurement set would be configured as a list of CSI-RS and other information.

Observation 2: UE need to measure CSI-RS received power and report it to help the management of CoMP measurement set.

Furthermore, to support CoMP measurement set management and UE mobility, RRM measurement set can be defined to include both CRS(cell) list and CSI-RS list as measurement objects. However, it would be better to keep the RRM measurement only based on CRS and to define CSI-RS power measurement set as a new set.
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