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1. Introduction

The observation interval for interference measurements over the CSI-IM was discussed in previous RAN1 meeting [1]

 REF _Ref350760404 \r \h 
 \* MERGEFORMAT [2]

 REF _Ref350760405 \r \h 
 \* MERGEFORMAT [3], while in RAN#58 plenary [4] it has been decided to further consider this problem in RAN4. Considerable discussion has taken place in RAN4#66 and RAN66bis [5-20] and in RAN4#66bis a way forward was proposed, but could only be noted. Thus it was requested that companies provide discussion and further results related to the WF in RAN4#67
	· Allow restricting IMR based interference measurement interval 

· Restriction interval and necessary specification change will be decided in the next meeting 

· Static CQI test to verify proper IMR usage will be defined based on restricted interference measurement


2. Discussion

In order to secure the operation of TM10 in COMP deployments using dynamic point blanking/dynamic point selection (DPB/DPS) it seems important that the UE does not perform IMR averaging. The UE is unaware of TP blanking, and as such any IMR interference averaging threatens the proper COMP operation [19]. Therefore it seems natural to specify that when multiple CSI processes are supported by the UE (feature group 7-1) and configured by the network, no IMR averaging should be performed. Similarly, for UE that do not support feature group 7-1, but rather support feature group 7-0, when DPB/DPS is in use by the network, IMR averaging would not appear beneficial.
Proposal 1 : When multiple CSI processes are configured on a UE supporting feature group 7-1, the IMR averaging period should be 1ms

Proposal 2 : For UE supporting feature group 7-0, it should be possible to configure an IMR averaging period of 1ms.
Next we consider the non-COMP usage of TM10. In this case, IMR resources are configured to allow the UE to better estimate interference and similarly to legacy operation there may be some benefits to limited UE averaging across multiple TTI to allow for more accurate interference estimation in scenarios where the interfering cells are partially loaded. In such scenarios there is still a tradeoff between providing a timely CQI which allows the eNB scheduler to track the time varying channel and interference conditions experienced by a particular UE versus providing a more accurate CQI. Moreover, it seems important that the CSI-RS and CSI-IM should be measured over similar time duration, since in the end the channel and interference measurements are combined into a single CQI. Moreover, since a UE configured with single CQI process cannot know whether COMP and specifically DPB/DPS is in use, some additional signalling seems necessary to inform the UE whether it is safe to perform CSI averaging.
Proposal 3 : When UE is configured with a single CSI process, additional RRC signalling should determine if the UE is allowed to perform IMR averaging
Proposal 4 : When averaging is allowed, CSI-IM and CSI RS should be averaged over a comparable time

Finally we consider the appropriate observation interval when averaging is allowed by RRC signalling; as previously indicated it is still important that a UE provides a timely CQI so that MCS selection follows radio conditions. Thus, UE averaging over hundreds of milliseconds would be clearly excessive and lead to poor system performance. In order to secure the proper operation when averaging is allowed, a testcase is necessary. To facility testing it is also necessary to discuss and specify an upper limit on the observation interval. Our view is that it is also strongly preferred to capture this upper limit in core specifications; otherwise a testcase can only demonstrate one example of correct UE implementation with a certain configuration (CQI reporting periodicity and so on) and radio conditions, but it does not demonstrate that the UE does not excessively average in other conditions. Moreover, as previously discussed the eNB outer loop link adaptation (OLLA) cannot be expected to operate well with an unlimited range of different UE implementations being allowed, and also some constraint seems important because every UE implementation is expected to work will with all possible envisaged OLLA implementations.
Considering the previous results seen in RAN4 such as [15] and [17], the main benefits of additional averaging are seen when around 2-3 CSI-RS samples (and the corresponding CSI-IM) are averaged. In addition, for very long averaging, which was discussed for example in [17] the eNB is also free perform further averaging of the UE reported CQI, so it does not seem to make much sense to perform averaging significantly greater than the typical CQI reporting period.
Proposal 5 : When interference averaging is allowed, the maximum allowed averaging period should correspond to 3 CSI subframe periods.
3. Conclusions

In this contribution we discuss further on TM10 IMR averaging, and make the following proposals

Proposal 1 : When multiple CSI processes are configured on a UE supporting feature group 7-1, the IMR averaging period should be 1ms

Proposal 2 : For UE supporting feature group 7-0, it should be possible to configure an IMR averaging period of 1ms.

Proposal 3 : When UE is configured with a single CSI process, additional RRC signalling should determine if the UE is allowed to perform IMR averaging

Proposal 4 : When averaging is allowed, CSI-IM and CSI RS should be averaged over a comparable time

and CSI RS should be averaged over a comparable time

Proposal 5 : When interference averaging is allowed, the maximum allowed averaging period should correspond to 3 CSI subframe periods.
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