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1 Introduction
The Rel-15 WI on “Even further enhanced MTC for LTE” [1] has the following WI objective for machine-type communications for BL/CE UEs:

• 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 paper, RF impact by CRS muting is discussed and conclusion of no RF impact is seen with CRS muting drawn from the discussion.
2 Discussion
The only possible impact by CRS muting on RF is the REFSENS which relate to the demodulation performance when the CRS is muted. Simulation for the REFSENS is done below to investigate such impact. 
2.1 REFSENS

Table 1 shows the simulation parameters for REFSENS performance impact due to CRS muting. We investigated both Cat-M1 (6RPB) and Cat-M2 (24PRB) cases with/without CRS muting. With CRS muting, we set X = 0, 1, 2, 3 and 6 PRBs, where X means the number of PRBs outside the narrowband/wideband used for PDSCH transmission. Figure 1 illustrates the example of CRS transmission X=2 PRBs outside the narrowband used for PDSCH transmission. Figure 2 shows the simulation results for REFSENS scenario and it is observed that no performance impact due to CRS muting. Note the channel estimation only uses PRBs in the narrowbands used for PDSCH transmission regardless of the value of X. 
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Figure 1:Example of CRS transmission X=2 PRBs outside the narrowband used for PDSCH transmission.
Table 1
Parameters for REFSENS performance impact due to CRS muting. 

	Parameters 
	Values

	Reference channels
	Table A.3.2-1b for UE DL category M1

See appendix for UE DL category M2

	System bandwidth
	10MHz

	X = (Number of PRBs outside the narrowband/wideband used for PDSCH/MPDCCH transmission)
	0 (No extra CRS outside narrowband/wideband)

1, 2, 3, 6
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Figure 2:Simulation results for REFSENS scenario.
Observation-1: There is no throughput degradation with different X of CRS muting pattern. REFSENS is not impacted when CRS muting enabled.
Proposal-1: No RF performance impact is foreseen when CRS muting enabled.
3 Conclusion

Observation-1: There is no throughput degradation with different X of CRS muting pattern. REFSENS is not impacted when CRS muting enabled.

Proposal-1: No RF performance impact is foreseen when CRS muting enabled.
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