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Introduction
In the work item for efeMTC [1], one of the objectives for "Improved spectral efficiency" is the following:
-	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.
RAN2 has received an LS [2] from RAN4. In the LS, RAN4 asks RAN2 to take the following into account:
RAN4 has discussed intra-frequency neighbour cell measurements for Rel-15 MTC UEs capable of supporting CRS muting. It has been identified that when CRS muting is enabled in the measured neighbour cell, the UE shall perform the RRM measurements in the center 6 PRBs of that carrier. Therefore RAN4 finds a need to have following indication:
· The serving eNodeB indicating whether or not the UE shall perform intra-frequency neighbour cell RRM measurements in the center 6 PRBs.
· RAN4 understanding is that this indication is not sent if CRS muting is not enabled in any of the neighbour cells in the intra-frequency.
RAN4 also discussed the impact of CRS muting to legacy MTC UEs not capable of supporting CRS muting, and reached the following agreement:
· A solution to address the legacy MTC UEs or Rel-15 MTC UE not capable of supporting CRS muting trying to access to, camp on or reselect to Rel-15 MTC cell where CRS is muted, including, but not limited to, the barring mechanism for legacy MTC UEs being considered in the Rel-15 work item on network-based CRS interference mitigation, needs to be considered.

In RAN2#101bis, the following agreements for CRS muting were made:
- Introduce CRS muting enabling indication for the serving cell in SIB1-BR.
- Serving cell indicates the number of PRBs, i.e. 6 or 24 PRBs, for CRS transmission in the central cell BW in broadcast signalling if CRS muting is enabled. The CRS muting enabling indication is implicit with the indication of number of PRBs for CRS transmission.

In RAN2#102, the following agreements for CRS muting were made:
- The UE shall indicate whether it relies on CRS outside a particular bandwidth, i.e. narrowband (6 PRBs) or wideband (24 PRBs) as a capability.
- Introduce a cell-barred indication in SIB1-BR for Rel-15 eMTC UEs with the intention that  Rel-15 UEs shall check both legacy barring indication and CRS muting indication to determine whether they are allowed to access the cell.
- Adopt a solution similar to the one concluded in the main room for Rel-15 UEs.
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[bookmark: _Ref189046994]The impact of CRS muting to legacy UE was discussed in RAN2#102, and it was agreed to adopt similar solution as for network-based interface mitigation, i.e., it is possible to bar UEs from accessing the network if CRS muting is enabled but the UE does not support the feature. 
In light of the agreements in RAN2#102 and the current status of ASN.1 review and CRs for 36.331, there is no need to further consider those aspects mentioned in the RAN4 LS to RAN2.
Cell-barred indication was agreed in RAN2#102 and is already captured in the endorsed 36.331 CR. 
For the first part of the LS, discussing the neighboring cell measurements on middle 6 PRBs for possible CRS muting enabled neighboring cells, RAN2 should introduce an indication in system information to inform the UE that the measurement shall be performed on the middle 6 PRBs. 
The simplest and most economical way to add such indication would be to add a 1-bit indication to SIB4, which would be set only in the case when CRS muting is enabled in any of the neighboring cells. This can be implemented, for example, by having an enum with single value optionally present, where absence of the field would indicate that CRS muting is disabled in neighboring cells. When it is set, the UE would expect that there is (at least one) neighboring cell with CRS muting feature enabled, thus making the UE to only make RRM measurements in center 6 PRBs.
	–	SystemInformationBlockType4
The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SystemInformationBlockType4 information element
-- ASN1START

SystemInformationBlockType4 ::=		SEQUENCE {
	intraFreqNeighCellList				IntraFreqNeighCellList		OPTIONAL,	-- Need OR
	intraFreqBlackCellList				IntraFreqBlackCellList				OPTIONAL,	-- Need OR
	csg-PhysCellIdRange					PhysCellIdRange				OPTIONAL,	-- Cond CSG
	...,
	lateNonCriticalExtension				OCTET STRING				OPTIONAL,
	[[	intraFreqNeighHSDN-CellList-r15			IntraFreqNeighHSDN-CellList-r15		OPTIONAL	-- Need OR
	]],
	[[  intraFreqNeighCellMeasCenterPRBs-r15		ENUMERATED{true}		OPTIONAL,	-- Need OR
	]]
}

IntraFreqNeighCellList ::=		SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

-- Editor’s Note: FFS contents of neighbouring HSDN cell list in SIB4/SIB5
IntraFreqNeighHSDN-CellList-r15 ::= SEQUENCE (SIZE (1..maxCellIntra)) OF PhysCellIdRange

IntraFreqNeighCellInfo ::=		SEQUENCE {
	physCellId								PhysCellId,
	q-OffsetCell							Q-OffsetRange,
	...
}

IntraFreqBlackCellList ::=		SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

-- ASN1STOP




	SystemInformationBlockType4 field descriptions

	intraFreqNeighCellMeasCenterPRBs
Value TRUE Indicates that the UE shall use only the center 6 PRBs for neighboring cell RRM measurements. Absence of the field indicates that the restriction does no apply. 




1. If intraFreqNeighCellMeasCenterPRBs in SIB4 is set to TRUE, the UE shall use only the center 6 PRBs for neighboring cell RRM measurements. 

Conclusion
In this contribution we provide an overview for CRS muting and analyze the RAN2 impact. In section 2, we have the following observations:
Observation 1	Cell-barred indication was agreed in RAN2#102 and is already captured in the endorsed 36.331 CR.

We propose the following in section 2:
Proposal 1	If intraFreqNeighCellMeasCenterPRBs in SIB4 is set to TRUE, the UE shall use only the center 6 PRBs for neighboring cell RRM measurements.
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