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Discussion and decision 
1 Introduction 
From the email discussion [1], there are still the following remaining issues which require further discussion:
· Whether CoMP is supported with CA?
· What events are required for triggering reports for maintaining CoMP Measurement Set and CoMP Resource Management Set?
One other issue which is not raised during the email discussion:

· Does speed dependent scaling be applied to CSI-RS RSRP measurement? 
In this contribution, the above issues are further discussed.
2 Discussion
2.1 Whether CoMP is supported with CA?
Simultaneous support of CoMP in all component carriers will impact RAN 1 in many aspects (e.g. cross scheduling among multiple CCs while having to indicate the transmission points, conflicts of CQI reporting due to CA and CoMP, etc.). Considering limited time to complete Rel-11 for both CoMP and CA, it is most likely that CoMP is only be applied to a single component carrier in Rel 11. 
Proposal 1: CoMP is applied to one selected component carrier in Rel 1l. 
If CoMP can only be applied to only 1 selected compoenent carrier in Rel-11, then it is more likely that CoMP is configured only to the PCell of the UE to ensure that the coverage of the PCell is good. Hence it is proposed:

Proposal 2: CoMP is always applied only to the PCell of a UE in Rel-11. 
2.2 What events are required for triggering reports for maintaining CoMP Measurement Set and CoMP Resource Management Set?
The main objective of the CoMP Resource Management Set (CRMS) is to manage the CoMP Measurement Set (CMS). Based on the RSRP measurement of the CSI-RS resource in the CRMS, new CSI-RS resource configuration may be added or existing CSI-RS resource configuration may be removed/replaced from the CMS. The function of the measurement event reporting is to assist the eNB of performing this. The following events are proposed by various companies in the email discussion [1]:

Event C1: A CSI-RS resource is better than an absolute threshold
Event C2: A CSI-RS resource becomes offset better than the best CSI-RS resource in the CRMS
Event C3: A CSI-RS resource becomes offset better than a reference CSI-RS resource
Event C5: A change in N best CSI-RS resource where N is pre-configurable
Event C5a: Best N CSI-RS resources which are better than a threshold are changed, N is a preconfigured number
Event C6: A CSI-RS resource becomes offset better than the worst reference CSI-RS resource in the CSI-RS resource reference set.
Event C7: A CSI-RS resource becomes better than any one of the CSI-RS resources in the reference set
Event C1 is particularly useful when the interference from a TP is strong but falls outside of the configured relative offset (e.g. when the RRH/small cell is close to the macro or intra-site CoMP) of Event C2/3/6/7. Instead of setting multiple relative offsets to capture such TP, it is easier to have such event. Hence we proposed that this Event is included for CoMP.
Proposal 3: Event C1 (A CSI-RS resource is better than an absolute threshold) is supported for CoMP CSI-RS RSRP measurement.

On the events with relative offset, the differences among them are:

· The reference is implicit (C2 and C5/5a) or explicit (C3 and C6/7)
· Best (C2 and C5/5a) vs worst CSI-RS resource (C6/7)  
One issue with using an explicit reference is the need to update the reference and this updating of reference may not occur at the same time as the CMS is being updated and thus increase the message overhead. In the email discussion, it is mentioned that a list of references with implicit reference within the list may reduce the frequency of update. However, this will create another list in which the UE has to maintain on top of CRMS and CMS.
Comparing between using best or worst CSI-RS resource, the main issue of using worst CSI-RS resource (in the CRMS or the reference set) is that it may result in signalling overhead when the worst CSI-RS resource becomes very bad. On the hand, it is less likely that best CSI-RS resource (particularly in the CRMS) to become very bad since one of the CSI-RS resource is most likely associated with the serving cell (otherwise a handover will have occurred). There is also the difficulty of setting the offset. Hence, we prefer to go with the best CSI-RS resource.
Between Event C2 and C5/5a, we do not see a huge difference between them if Event C2 also reports with reportOnLeave. The only difference is that the UE won’t report more than N CSI-RS resources for Event C5/5a while there is potentially no limit to the number of CSI-RS resources reported as long as they are offset better than the best CSI-RS resource. Since it is beneficial for the eNB to know the CSI-RS resources within offset of the best CSI-RS resource (even though the N best has not changed), our preference is to go with a simple Event C2.
Proposal 4: Event C2 (A CSI-RS resource becomes offset better than the best CSI-RS resource in the CRMS) is supported for CSI-RS RSRP measurement.

There is also a related discussion on whether to support report-on-leave reporting and periodic/periodic event triggered reporting. For both Event C1 and C2, it will be useful for the network to know that a CSI-RS resource which triggered the entering condition of the event previously has met the leaving condition of the event so that the network can use it to update the CMS.

Proposal 5: Events C1 and C2 should both support report-on-leave reporting. 
For periodic event triggered reporting, it will be useful in the case where the number of CSI-RS resources satisfying the events is more than the possible update to the CMS. In this case, event triggered periodic reporting will provide the network with an update of RSRP order of the reported CSI-RS resources to maintain the right set of CSI-RS resources in the CMS when the RSRP quality of the reported CSI-RS resources changes but still fulfilling the event entering condition.
Proposal 6: Event triggered periodic reporting is supported for Events C1 and C2.
For periodic reporting, it will be useful for maintaining a suitable CRMS. Event reporting based on Event C1 and C2 will not report the weak CSI-RS resources and thus will not be able to help in maintaining a suitable CRMS. With periodic reporting, a smaller set of the CRMS can be configured which will improve measurement performance and reduce the number of comparisons at the UE.
Proposal 7: Periodic reporting is supported for CSI-RS RSRP measurement.
2.3 Should speed-dependent scaling be applied to CSI-RS RSRP measurement event?
CoMP is configured for slow moving UE. At least this is what is assumed in the RAN 1 simulation. Hence we do not think that speed-dependent scaling should be applied to CSI-RS RSRP measurement event.
Proposal 8: No speed dependent scaling is applied to CSI-RS RSRP measurement event
3 Conclusions
It is requested that RAN 2 discuss the following proposals:
Proposal 1: CoMP is applied to one selected component carrier in Rel 1l. 
Proposal 2: CoMP is always applied to only the PCell of a UE in Rel-11. 

Proposal 3: Event C1 (A CSI-RS resource is better than an absolute threshold) is supported for CoMP CSI-RS RSRP measurement.

Proposal 4: Event C2 (A CSI-RS resource becomes offset better than the best CSI-RS resource in the CRMS) is supported for CSI-RS RSRP measurement.

Proposal 5: Events C1 and C2 should both support report-on-leave reporting. 

Proposal 6: Event triggered periodic reporting is supported for Events C1 and C2.

Proposal 7: Periodic reporting is supported for CSI-RS RSRP measurement.

Proposal 8: No speed dependent scaling is applied to CSI-RS RSRP measurement event
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