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Discussion
1 Introduction

In Rel-11 CoMP WI, we agreed to introduce new events for CSI-RS based RRM measurement as follows:

1. We will progress on supporting event triggers comparing a CSI-RS resource to a fixed threshold. 
2. We will progress on supporting event trigger that compare CSI-RS resources to each other (e.g. a resources becomes less than x dB worse than the best resource in the CRM). 
But RAN1 didn’t confirm the working assumption that RRM-CSI-RS measurement is supported and RAN2 broke off the discussion related new events.
In this contribution, we discussed new events for CSI-RS based DRS measurement based on agreements and discussion of Rel-11.

2 Discussion
2.1 Absolute comparison: Comparison between CSI-RS resource to a fixed threshold
In RAN2-79 meeting, Event C1 as defined below was agreed:
	Event C1: CSI-RS resource becomes better than threshold

· Entering condition: 
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· Leaving condition: 
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The variables in the formula are defined as follows:

· Mcp is the measurement result of the target CSI-RS resource (dBm for CSI-RSRP). 

· Hys is the hysteresis parameter for this event (dB)

· Thresh is the offset parameter for this event (dB)

· Opcp is the offset of the target CSI-RS resource.


Event C1 can be effectively used for the initial transmission point(s) selection by the network to determine the TPs that are above a certain threshold, which could be considered to switch-on. On the contrary, when the network filters out weak transmission point from the CoMP set, the Event C1 will be also useful. If reportOnLeave is configured, a measurement report will be triggered by Event C1 when a certain TP in CoMP set becomes worse than the threshold. Then, the network will exclude the weak TP from the CoMP set and switch it off if there is no connected UE.
After initial TP selection, if network detects that some TP outside the CoMP set has become better than a TP in the CoMP set, the network will exclude the weak TP from the CoMP set and include the better one. Event C1 is also useful for this case, because the network will obtain the measurement results of all suitable TPs both in and outside the CoMP set whenever the report is triggered by event C1. If the network is reported that there is a suitable TP outside CoMP set and the TP is better than some TP configured as CoMP set, the network will switch on the TP and add it to CoMP set. So, event C1 can be used for network to exchange a weak TP in CoMP set for a better one.
Conclusion 1
Event C1 can be used for both initial transmission point(s) selection and replacement of transmission point in CoMP set.
2.2 Relative comparison: Comparison between CSI-RS resources to each other
Exact definition of relative comparison event was not decided in Rel-11 and following two candidates was discussed.
	Event C2: CSI-RS resource becomes offset better than the best CSI-RS resource in the CRM
· Entering condition: 
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· Leaving condition: 
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The variables in the formula are defined as follows:

· Mcp is the measurement result of the target CSI-RS resource (dBm for CSI-RSRP). 

· Mrp is the measurement result of the strongest CSI-RS resource (dBm for CSI-RSRP).

· Hys is the hysteresis parameter for this event (dB)

· Off is the offset parameter for this event (dB)

	Event C3: CSI-RS resource becomes offset better than a configured reference CSI-RS resource

· Entering condition: 
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· Leaving condition: 
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The variables in the formula are defined as follows:

· Mcp is the measurement result of the target CSI-RS resource (dBm for CSI-RSRP). 

· Mrp is the measurement result of the reference CSI-RS resource (dBm for CSI-RSRP).

· Hys is the hysteresis parameter for this event (dB)

· Off is the offset parameter for this event (dB)


The relative comparison event, Event C2 or C3, can be used only for TP replacement after establishing the initial CoMP set. In the initial CoMP set configuration, the best N (N<= Maximum number of CSI RS resource) TPs are included in the CoMP set. Therefore, a TP that becomes better than the best TP or a reference TP is likely to be already included in CoMP set. So, the useful scenario of the relative comparison event is TP replacement but Event C2 or C3 may cause a lot of reporting which is not useful for TP replacement.
Besides, Event C2 is targeting a specific CoMP operation scenario and as a result the applicable scope of C2 is too limited. For example, if one CSI-RS resource may be the best CSI-RS resource over a long period of time, the network may not become aware that a new TP has become better than the second best TP in its CoMP set and may not properly update its CoMP set. Event C3 also can cause the same problem unless the reference CSI-RS is updated properly by network. To properly manage the reference CSI-RS resource, the measurement re-configuration should be performed whenever ranking of TPs in CoMP set changes. 
The relative comparison event is efficient for one-to-one exchange because the comparison target is only one, e.g. the best CSI-RS in Event C2 or a reference CSI-RS in Event C3. As for Event C3, in order to compare against all CSI-RS resources in the CoMP set, separate event would need to be configured considering each element from the CoMP set as a reference. If multiple TSs can be configured as a CoMP set, the network may want to know the exact ranking of suitable TPs to re-configure the CoMP set to configure the best N CSI-RS resources as a CoMP set. Therefore, the most important information is which CSI-RS resources are the best N CSI-RS resource. In this respect, we concluded that
Conclusion 2
The absolute comparison event, Event C1, is more suitable for TP replacement than the relative comparison event, Event C2 or C3.

Finally, based on the conclusion 1 and 2, we proposed
Proposal 
RAN2 supports only Event C1 for CSI-RS RSRP measurement.
3 Conclusion
In this contribution, we discussed new events for CSI-RS based DRS measurement based on agreements and discussion of Rel-11 and concluded followings
Conclusion 1
Event C1 can be used for both initial transmission point(s) selection and replacement of transmission point in CoMP set.
Conclusion 2
The absolute comparison event, Event C1, is more suitable for TP replacement than the relative comparison event, Event C2 or C3.

Based on the conclusion 1 and 2, we proposed
Proposal 
RAN2 supports only Event C1 for CSI-RS RSRP measurement.
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