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Introduction
The work item for efeMTC [1] contains the following objective as part of "Improved spectral efficiency":
-	Introduce capability signalling for support for CRS muting outside BL UE narrowband/wideband [RAN1 lead, RAN2, RAN4]
-	Enable BL UE to optionally indicate that it does not rely on CRS outside its narrowband/wideband +/- X PRBs, where X is determined by RAN1 and RAN4.
This paper gives an overview of the feature and analysis of possible RAN2 impact. This paper is a resubmission of R2-1710527.
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref189046994]In LTE networks, minimizing the inter-cell interference can help increase the chances that downlink higher order modulation (64QAM, 256QAM) can be utilized to increase the downlink throughput for users experiencing good coverage conditions. Time domain CRS muting, where an eNB mutes CRS transmissions that are not needed by any UE, has been shown to improve downlink throughput and reduce connection drop rate (see also [3]). For BL UEs, additional frequency domain CRS muting is possible if eNB can assume that the UE does not rely on CRS outside its narrowband (for Cat-M1) or wideband (for Cat-M2).
When all UEs present are BL UEs supporting CRS muting, the network still needs to transmit a minimum amount of CRS for supporting basic functionality, such as:
· Cell PBCH/SI/Paging acquisition
· Downlink channel measurements
· Time/frequency tracking
· Channel estimation for demodulation of PBCH/SI/Paging/PDSCH
· CQI estimation
There have so far been some initial discussions in RAN1, and an LS has been sent to RAN4 for recommendations for defining the minimum amount of CRS and the "value X", i.e. number of PRBs outside the narrowband still transmitting CRS even when muting is enabled, see [2].
Although the details remain to be settled, based on the general idea, the probable RAN2 impact would be capability exchange. We believe the simplest solution would be to introduce a UE capability to indicate that the UE does not rely on CRS outside a particular bandwidth, and then the network can use this indication for configuring CRS. The only UE impact with this solution would be setting this new capability, i.e. the UE impact is very small.
Proposal 1: The UE indicates in its capabilities that it does not rely on CRS outside a particular bandwidth (details to be determined by RAN1/RAN4).
Conclusion
In section 2, we propose the following:
Proposal 1: The UE indicates in its capabilities that it does not rely on CRS outside a particular bandwidth (details to be determined by RAN1/RAN4).
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