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1. Introduction

In RAN4 #85 Meeting, a way forward [1] on RRM with network-based CRS interference mitigation was approved:
· For Rel-14 and earlier UEs, non-negligible impact is expected for some legacy UEs if network-based CRS interference mitigation is used since some legacy UE implementations rely on long warm-up time which was not precluded by the standard since Rel-8

· RAN4 sees it beneficial for Rel-15 UE to be aware of whether network-based CRS interference mitigation is used by serving and neighbour cells in the area

· In RAN4#86, RAN4 will further discuss solutions for making Rel-15 UE to be aware of whether network-based CRS interference mitigation is used by serving and neighbour cells in the area

· RAN4 will further analyse the number of warm-up and cool-down subframes for different scenarios for both Rel-15 and Rel-14 (and earlier) UE

In this contribution, we would like to further discuss Rel-15 UEs awareness of network-based CRS mitigation by serving and neighbour cells in the area.

2. Discussion
At previous RAN4 meetings, scenarios and cases that require full-bandwidth CRS transmission have been intensively discussed. In terms of the cases where CRS mitigation can be done, Rel-15 UEs should be able to tell whether CRS is muted by serving or neighbouring cells. Therefore, we further discuss whether it would be beneficial for Rel-15 UEs to be aware of network-based CRS mitigation.
We provide one scenario where UEs are aware of whether serving or neighbouring cells use CRS muting or not and how that would impact UE performance. Considering the always-on characteristic of Cell-specific Reference Signals, all UEs under the same serving cell continuously receive the same CRS and all UEs should be synchronized to be ready for CRS muting configuration meaning the unavailability for even one UE under required full-bandwidth CRS occasions. In this case, without the awareness of whether CRS muting is used by serving or neighbouring cell, there might be no eligible UE for CRS muting resulting degradation in UE performance with CRS mitigation feature. As for the awareness of neighbouring cell CRS mitigation without which there might be impact on demodulation performance since proper CRS-IM receivers have already been implemented under most scenarios, hence a negative impact could be produced.
Proposal 1: RAN4 should further discuss specific cases where it could benefit when UEs are aware of network-based CRS mitigation and corresponding solutions on specific scenarios.
As have been identified in [2], cases require full-bandwidth CRS are partially listed below:

IDLE mode
· Paging occasions
· SIB transmission
· RACH procedure
CONNECTED mode 
· CRS being used for positioning

· scheduling procedure

· DRX
Observation 1: It is clear that plenty of scenarios will require full-bandwidth CRS transmission. Whether to make UE aware of network-based CRS mitigation based on scenarios might cause performance difference, might not be able to tell the benefit to choose network overhead over undetermined performance improvement.
Proposal 2: At least identify if IDLE and CONNECTED modes should be treated differently meanwhile discuss the necessity for UE to be aware of scenario-based network-based CRS mitigation, whether the performance would improve for complexity trade-off. 
3. Conclusions

In this contribution we briefly discuss Rel-15 UEs awareness of network-based CRS mitigation. After discussions, the following observations are made:
Proposal 1: RAN4 should further discuss specific cases where it could benefit when UEs are aware of network-based CRS mitigation and corresponding solutions on specific scenarios.
Observation 1: It is clear that plenty of scenarios will require full-bandwidth CRS transmission. Whether to make UE aware of network-based CRS mitigation based on scenarios might cause performance difference, might not be able to tell the benefit to choose network overhead over undetermined performance improvement.
Proposal 2: At least identify if IDLE and CONNECTED modes should be treated differently meanwhile discuss the necessity for UE to be aware of scenario-based network-based CRS mitigation, whether the performance would improve for complexity trade-off.
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