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Discussion and decision
1 Introduction 
In the last RAN2#77bis meeting, RAN 2 discussed CSI-RS based received signal quality measurement [3] looking into whether existing measurement model can also be used. There was no general consensus as there are new inputs from RAN1. In the last RAN1#68bis meeting, RAN1 achieved the following agreement about CSI-RS RSRP measurement:

 RRM Measurement Set definition in TR 36.819 should be disregarded, and to introduce the CoMP Resource Management Set defined as follows:

· CoMP Resource Management Set: The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported. 

· These received signal measurements can be used to configure the CoMP Measurement Set. 

· Note that other measurements, such as mobility measurements or SRS, can also be used to configure the CoMP Measurement Set. 

· Note that this is independent of existing mobility measurements and procedures
Furthermore, RAN1 agreed on the following principles for the CoMP Resource Management Set:
· How the network decides which CSI-RS resources to include in the CoMP Resource Management Set is up to network implementation. 
The set of CSI-RS resources in the CoMP Resource Management set and the set of CSI-RS resources in the CoMP measurement set can be independent.
In this document, we provide an overview on how to perform CSI-RS based received signal quality measurement.
2 Measurement Model to support CSI-RS based received signal quality measurement
The existing measurement model consists of measurement object and a reporting configuration which may be linked by a measurement identity. Each measurement object indicates a frequency and optionally a set of cells indicated by their PCI to measure. Each reporting configuration can either be for event reporting or periodic reporting and contains the quantity to report and trigger and other measurement parameters. As we know, CoMP is applicable only on the serving frequency layer, so the measurement object of serving frequency always exists. If the UE is configured to perform CSI-RS based received signal quality measurement, the UE should need to know which CSI-RS resources are applicable for such measurement. According to the LS R1-121912, the CSI-RS resources for CSI-RS based received signal quality are in the CoMP Resource Management Set. So the measurement object of the serving frequency should also be configured with CoMP Resource Management Set if CoMP is configured for an UE. 
Proposal#1: Include the CoMP Resource Management Set to the MeasObject associated with the serving frequency related to CoMP.
In the contribution [3], it is illustrated that threshold based event or relative comparison event in the measurement model can be used for addition CSI-RS resources into CoMP Measurement Set as well as removal from the CoMP Measurement Set. The UE measures CSI-RS resources in the CoMP Resource Management Set, and reports the CSI-RS resources that fulfil the triggering condition to the eNB. The eNB may/may not reconfigure CoMP Measurement Set according to the measurement report. In the following sections, the conditions for addition and removal of transmission points (may or may not result in change of CSI-RS resources in the CoMP Measurement Set) are further studied in details.
2.1 Events for TP Addition for CSI feedback
When the network wants to utilize CoMP for one UE, it configures CoMP Resource Management Set for the UE to measure the potential cooperating TPs (Transmission Points) based on reference timing of the serving cell PSS/SSS. There are basically 2 events for the UE to trigger report to indicate that a particular transmission point should be included for CSI feedback:
Event#1: CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) in the CoMP Resource Management Set >  absolute threshold
Event#2: CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) is offset better than the CSI-RS based signal quality measurement of a CSI-RS resources

Event#1 is similar to the existing Event A4 where a neighbour cell is better than an absolute threshold. Hence it is quite straight forward to add such a function to Event A4 by adding a new triggering/reporting quantity to the report configuration of the Event. 
Event#2 is similar to the existing Event A3/A6. In order for the relative comparison to work, a certain ‘serving’ CSI-RS resources need to be defined for the measurement object. One way to achieve this is to include such a ‘serving’ CSI-RS resources to the CoMP Measurement Set. However, this will mean that the CoMP Measurement Set will have to be used for CSI-RS based signal quality measurement which is not the case. Furthermore, it will be difficult to define such a ‘serving’ CSI-RS resource when the CoMP is first initiated for the UE and Event A4 type measurement will still need to be defined. Another problem we can see is that the CoMP Measurement Set contains a limited number of CSI-RS resources and it is possible that each of the CSI-RS resources in the CoMP Measurement Set may be used to measure the CSI feedback of multiple points. Performing CSI-RS based signal quality measurement on such CSI-RS resources may not give an indicative benchmark (worst or best). It may need to reserve such a ‘serving’ CSI-RS resource in the CoMP Measurement Set for such a method to work.
Upon receiving such an event, the eNB may then reconfigure the CoMP Measurement Set to include the transmission points for CSI feedback.
Hence, for triggering condition for adding a transmit point based on CSI-RS based signal quality measurement, it is proposed that:

Proposal#2: Event A4 is reused for the addition condition for a transmission point for CSI feedback. 
2.2 Events for TP Removal for CSI feedback
UE performs CSI feedback based on the non-zero power CSI-RS resources in the CoMP Measurement Set. This information is always available to the eNB to use for determining the cooperating set and it can also be used to tell the eNB whether transmission points are useful for CSI feedback. 

In the case of UE assistance in maintaining the CoMP Measurement Set, there are basically 3 events for the UE to trigger report to indicate that a particular transmission point should be removed for CSI feedback:

Event#3: CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) in the CoMP Resource Management Set < absolute threshold (or reportOnLeave mechanism on Event#1)
Event#4: CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) in the CoMP Measurement Set < absolute threshold

Event#5: Based on reportOnLeave mechanism (i.e. CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) in the CoMP Measurement Set is offset worse than the CSI-RS based signal quality measurement of a CSI-RS resources)
Event#3 will be a new event. Whenever one of the CSI_RS resources is reported for such event, the eNB may then reconfigure the CoMP Measurement Set to remove a transmission point for CSI feedback and update the CoMP Resource Management Set (if needed). According to the LS R1-120929 [4], the UE performs CSI-RS based signal quality measurement with the assumption that the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell. So the UE only can perform CSI-RS based signal quality measurement for the CSI-RSs related with the CoMP Resource Management Set. 
Event#4 is similar to existing Event A2 (i.e. each of the CSI-RS resource in the CoMP Measurement Set is a ‘serving’ CSI-RS resource). However, this will mean that the CoMP Measurement Set will have to be used for CSI-RS based signal quality measurement which is not the case according to the LS R1-120929. Another problem we can see is that the CoMP Measurement Set contains a limited number of CSI-RS resources and it is possible that each of the CSI-RS resources in the CoMP Measurement Set may be used to measure the CSI feedback of multiple points. Hence Event#4 can only work if each transmission point has a unique CSI-RS resource with the same timing in the CoMP Measurement Set which is quite restrictive to eNB implementation.
Event#5 is similar to the reportOnLeave mechanism in Event A3/A6. In order for the relative comparison to work, a certain ‘serving’ CSI-RS resource needs to be defined for the measurement object. One way to achieve this is to include such a ‘serving’ CSI-RS resource to the CoMP Measurement Set. Again, this will mean that the CoMP Measurement Set will have to be used for CSI-RS based signal quality measurement which is not the case. Another problem we can see is that the CoMP Measurement Set contains a limited number of CSI-RS resources and it is possible that each of the CSI-RS resources in the CoMP Measurement Set may be used to measure the CSI feedback of multiple points. Performing CSI-RS based signal quality measurement on such CSI-RS resources may not give an indicative benchmark (worst or best). It may need to reserve such a ‘serving’ CSI-RS resource in the CoMP Measurement Set for such a method to work.

In view of the above, Event#3 is preferred as this will be simpler than the other 2 events (Event#4 and #5).
Proposal#3: A new event (i.e. CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) in the CoMP Resource Management Set < threshold) is configured for the TP removal. An alternative to this is to add reportOnLeave in Event A4.
3 Conclusions
In this contribution, the CSI-RS RSRP measurement is discussed and it is requested that RAN2 discusses the following observations and proposals:
Proposal#1: Include the CoMP Resource Management Set to the MeasObject associated with the serving frequency related to CoMP.

Proposal#2: Event A4 is reused for the addition condition for a transmission point for CSI feedback. 
Proposal#3: A new event (i.e. CSI-RS based signal quality measurement of the CSI-RS resource (associated with a transmission point) in the CoMP Resource Management Set < threshold) is configured for the TP removal. An alternative to this is to add reportOnLeave in Event A4. 
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