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 (
We will progress on supporting event triggers comparing a CSI-RS resource to a fixed threshold. 
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). 
We will define new events rather than redefining the existing ones.
)In RAN2#78, the following was agreed for measurement events for CoMP:

An email discussion [1] was held to discuss and agree on a measurement framework for CoMP. One of the main topics of discussion was measurement events for CoMP, attempting to define measurement events based on Agreements 1 and 2 above.  Event C1 was proposed to formalize agreement 1 above:
Event C1: CSI-RS resource becomes better than threshold


Entering condition: 

Leaving condition: 

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)

Event C2 was proposed to formalize agreement 2 above:
Event C2: CSI-RS resource becomes offset better than the best CSI-RS resource in the CRM


Entering condition: 

Leaving condition: 
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)

In this contribution we analyze the proposed event C2 and identify related issues. We also consider alternative events that serve the same purpose as event C2.
Discussion
Event C1 enables eNB to know when a particular CSI-RS resource becomes better than a specified absolute threshold. This event is seen as useful by most companies.
Event C2 as defined above is intended for informing the eNB when a CSI-RS resource becomes comparable to or better than the “best CSI-RS resource”. The event is triggered when CSI-RSRP of a resource becomes an offset ‘Off’ better than the CSI-RSRP of the best CSI-RS resource.
The principle of comparing to the best resource can lead to some problems as the best resource can change at the UE without knowledge at the eNB. For example, assume that the UE is configured with CSI-RS resource 1 (Res1) and CSI-RS resource 2 (Res2) for CSI-RSRP measurements and the offset ‘Off’ is a positive x db (the event is triggered when target is at least x db better than the best).
First Res1 is the “best CSI-RS resource”. After the next measurement UE finds that CSI-RSRP of Res2 has become better than that of Res1. So Res2 is now the “best CSI-RS resource”. However, at this time, Res2 is not x db better than Res1. So the event is not triggered.
Later, CSI-RSRP of Res2 becomes more than x db better than that of Res1. However, the event is still not triggered because the “best CSI-RS resource” is not Res1 anymore. As a result, the event of Res2 becoming significantly better than Res1 may never become known to the network.
It has been suggested that this problem can be avoided by restricting ‘Off’ to negative values. In principle, this would mean that when CSI-RSRP of Res2 comes to within y db of Res1 while still being lower than CSI-RSRP of Res1, event C2 is triggered. However, this may not fully address the problems.
Change of the best CSI-RS resource from one to another at the UE is dynamic and not within the networks’ control. It is possible for CSI-RSRP of Res2 to not be within y db of CSI-RSRP of Res1 at one measurement, but to be better than CSI-RSRP of Res1 at the next measurement. Then, Res2 becomes the “best CSI-RS resource” without triggering event C2 and we would have the same problem described above. The occurrence of this depends on several factors:
· Time between successive CSI-RSRP measurements: longer the duration between measurements, larger the likelihood of big differences between successive measurements.
· Speed: the faster the UE is moving, the sooner the change in the best CSI-RS resource. This may be significant given that CoMP deployment would consist of small coverage areas for each TP.
· L3 filtering: more aggressive filtering configurations (smaller values of filter coefficient k) reflect changes in L1 measurements faster, but may be needed in CoMP for efficiency reasons.
· The value of the offset: If the offset is a small negative value (e.g. 1 or 2 db), then the scenario of Res2 becoming the best resource before event C2 is triggered becomes more likely.
Regardless of how likely it is that Res2 becomes the best resource before event C2 is triggered, we think that if it does occur, it poses a significant problem. That is, the network remains unaware that there is a CSI-RS resource that is significantly stronger than the one the network believes to be the strongest. The TP with the stronger CSI-RS resource would effectively become an interferer.
In order to avoid such a situation, it would then become necessary to have another event such as “CSI-RS resource is better than the previous best CSI-RS resource”. This would enable the network to know when the best CSI-RS resource has changed. This would lead to obvious concerns about reporting overhead – if the UE’s location is such that the best CSI-RS resource is changing quite frequently, there would be excessive reporting. One could use a hysteresis threshold to minimize this; however, given that the purpose of such an event is to inform the network of the best CSI-RS resource, the hysteresis threshold would need to be quite small.
An alternative event – event C3 – has been mentioned to enable comparison of different CSI-RS resources. 
Event C3: CSI-RS resource becomes offset better than a configured reference CSI-RS resource

Entering condition: 

Leaving condition: 
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)

Event C3 uses a reference CSI-RS resource instead of the best CSI-RS resource and avoids the problem described above. 
Several other events have also been proposed:
Event C4: CSI-RS resource becomes worse than threshold.
Event C5: Best N CSI-RS resources are changed.
Event C6: The measurement result of a candidate CSI-RS resource becomes offset better than that of the worst reference CSI-RS resource. 
Event C7: A CSI-RS resource becomes better than any one of the CSI-RS resources in the reference set.
None of these events have the problems related to the best CSI-RS resource changing.
In our view, event C3 adequately addresses the need to be able to perform reporting based on a comparison of different CSI-RS resources. Events C6 and C7 refine this further by using a set of reference CSI-RS resources. For simplicity, we think it may be better to adopt event C3 rather than event C2. We do not see a need for having more than one event for comparing CSI-RS resources.
Proposal: Event C3 should be adopted as the event for comparing CSI-RS resources.
Summary
In this contribution we have compared the proposed CoMP measurement event C2 to other proposed measurement events. The definition of C2 depends on having a common understanding between the UE and the eNB of the “best CSI-RS resource”. However, the best CSI-RS resource can change at the UE without the eNB’s knowledge. Even if the offset parameter in event C2 is restricted to negative values, it is not possible to eliminate instances of the best CSI-RS resource changing at the UE without the eNB’s knowledge. Therefore we propose the following.
Proposal: Event C3 should be adopted as the event for comparing CSI-RS resources.
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