3GPP TSG RAN WG1 Meeting #88bis	R1- 1705118
Spokane, USA, April 3-7, 2017

Agenda Item:	7.2.6.4
Source:	Huawei, HiSilicon
Title:	On CRS muting for BL UEs
[bookmark: _GoBack]Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN#75, a new WID was agreed to make further enhancements on MTC for LTE in Rel-15 [1]. One objective is to improve the system spectral efficiency by muting the CRS outside BL UE narrowband/wideband:
	Improved spectral efficiency:
· Introduce capability signaling 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.


In this contribution, we give our initial views on CRS muting and considerations on X.
Discussion
In LTE, CRS is transmitted in each DL RB except in the MBSFN region or with Frame Structure 3, no matter the RB is scheduled or not.
For normal UEs, the CRS across the whole system bandwidth can be used for, e.g. channel estimation, CSI acquisition and cell (re-)selection. Even though some of the usage can be substituted by other reference signals such as DMRS and CSI-RS, it is still justifiable for a normal UE to assume it can utilize the CRS in any DL RB. If CRS is muted in Rel-15 LTE regardless of the coexistence of earlier release normal UEs, the performance of earlier release normal UEs may be degraded when served by Rel-15 eNBs. Thus, the CRS muting mechanism should consider possible negative impact on all kinds of LTE UEs.
For BL UEs, since muting the CRS within a NB/WB is inappropriate, we would start our discussion on muting CRS outside its NB/WB. Although it might seems natural for a BL UE to not utilize the CRS outside its NB/WB due to the limited bandwidth capability, if the implementation of a BL UE does utilize the CRS outside its NB/WB, for example, to improve the channel estimation before frequency hopping, muting the CRS outside the NB/WB may degrade its performance. Hence, the eNB would like to know the BL UE’s implemented capability before muting the CRS. 
Some possible reasons to mute CRS include reducing network power consumption and reducing inter-cell interference. However, the feasibility of doing this depends on trade-offs on the performance of legacy UEs, and the distribution of BL UEs of different maximum DL bandwidths within the cell’s system bandwidth. Before designing the exact value/range/set of parameter X, the use case of muting CRS should be clearly verified considering coexistence with normal UEs and BL UEs of earlier releases.
Proposal 1: The use case(s) of muting CRS should be clarified considering coexistence with normal UEs and BL UEs of earlier releases.
Considering the X PRBs outside the NB/WB, the indication could be symmetric or asymmetric for the lower and upper frequency. It is more reasonable to indicate it in a symmetric way. If the wanted/available PRB numbers on the lower/upper frequency side of the NB/WB are not equal, the larger one can be reported. 
Figure 1 gives an example of reporting the ‘X PRBs’. Then X1 will be reported since X1>X2.


[bookmark: _Ref477528994]Figure 1 Example of reporting ‘X PRBs’; X=max{X1 , X2}
The exact value(s) of X depends on BL UE implementation, system bandwidth, etc. RAN1 may need to send an LS to RAN4 for proper value(s) that should be reported.
Proposal 2: Consider sending an LS to RAN4 to request input on appropriate value(s) of X, indicating the use case(s) that RAN1 recommend RAN4 to focus on.
Conclusions
In this contribution, we give our views on CRS muting and preliminary consideration on X, and make the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: The use case(s) of muting CRS should be clarified considering coexistence with normal UEs and BL UEs of earlier releases.
Proposal 2: Consider sending an LS to RAN4 to request input on appropriate value(s) of X, indicating the use case(s) that RAN1 recommend RAN4 to focus on.
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