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Introduction
In the Rel-16 work item description (WID) of Additional enhancements for NB-IoT, one of the objectives is to improve the multi-carrier operation as follows [1]. 
· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

In RAN1#94, the followings were agreed in RAN1 
“
Agreement 
The presence of NRS on subframes which will contain NRS even when no paging NPDCCH is transmitted is enabled by broadcast signalling.
•	Above applies only for non-anchor carriers
Agreement
For the objective on presence of NRS on a non-anchor carrier for paging, consider the following use case:
•	Early termination of NPDCCH / WUS
Above is not intended to restrict the study of other use cases in other WGs which may or may not have RAN1 specification impact
”
In this contribution, we discuss the RAN2 specification impacts based upon RAN1 agreement. 

[bookmark: _Ref178064866]Discussion
One option to capture RAN1 agreement to broadcast the presence of NRS on subframes which will contain NRS even when no paging NPDCCH is transmitted in 36.331 [2] is as below.


DL-CarrierConfigCommon-NB information elements
-- ASN1START

DL-CarrierConfigCommon-NB-r14 ::=	SEQUENCE {
	dl-CarrierFreq-r14					CarrierFreq-NB-r13,
	downlinkBitmapNonAnchor-r14			CHOICE {
		useNoBitmap-r14						NULL,
		useAnchorBitmap-r14					NULL,
		explicitBitmapConfiguration-r14		DL-Bitmap-NB-r13
	},
	dl-GapNonAnchor-r14					CHOICE {
		useNoGap-r14						NULL,
		useAnchorGapConfig-r14				NULL,
		explicitGapConfiguration-r14		DL-GapConfig-NB-r13
	},	
	inbandCarrierInfo-r14				SEQUENCE {
		samePCI-Indicator-r14				CHOICE	{
			samePCI-r14							SEQUENCE {
				indexToMidPRB-r14					INTEGER (-55..54)
			},
			differentPCI-r14					SEQUENCE {
				eutra-NumCRS-Ports-r14				ENUMERATED {same, four}
			}
		}	OPTIONAL,		-- Cond anchor-guardband-or-standalone
		eutraControlRegionSize-r14			ENUMERATED {n1, n2, n3}	
	}	OPTIONAL,		-- Cond non-anchor-inband
	nrs-PowerOffsetNonAnchor-r14		ENUMERATED {dB-12, dB-10, dB-8, dB-6,
													dB-4, dB-2, dB0, dB3}	DEFAULT dB0,
	...
	[[	dl-GapNonAnchor-v1530				DL-GapConfig-NB-v1530	OPTIONAL 	-- Cond TDD
	]],
	[[
		nrs-SubFrames-r16             BIT STRING (SIZE (10))	OPTIONAL
	]]
}


-- ASN1STOP

	DL-CarrierConfigCommon-NB field descriptions

	Nrs-SubFrames
Indicates presence of NRS in a SubFrame. Each bit corresponds to a subframe. Bit value 0 indicates nrs is absent whereas bit balue 1 indicates NRS is present





[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc525483995][bookmark: _Toc528873426]Above extension of DL-CarrierConfigCommon-NB information elements can be used to indicate NRS Subframe.

The non-anchor carrier configured for paging should be updated to contain this information. However, the exact subframes will be known only after RAN4 concludes their study. It would depend upon RAN4 as they may decide to use a fixed subframe or first x subframes etc. 
Further, depending upon RAN1 discussion, there may be a need to define a capability bit for Early termination of NPDCCH / WUS. This would then impact 36.306 and UE capability part for 36.331.

[bookmark: _Toc525483991][bookmark: _Toc525484157][bookmark: _Hlk528873425][bookmark: _Toc528873427]There may be a need to update 36.306 and UE capability part for 36.331 depending upon RAN1 discussion.
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NRS on a non-anchor carrier may not be transmitted all the time. Further, it may not be available in all the paging carrier. In such case, it may not be suitable for RRM measurements. If NRS is to be used for RRM measurements, RAN4 needs to be consulted.
[bookmark: _Toc528873428]NRS may not be suitable for RRM purpose.

Conclusion
In section 2 we made the following observations:
Observation 1	Above extension of DL-CarrierConfigCommon-NB information elements can be used to indicate NRS Subframe.
[bookmark: _GoBack]Observation 2	There may be a need to update 36.306 and UE capability part for 36.331 depending upon RAN1 discussion.
Observation 3	NRS may not be suitable for RRM purpose.

Based on the discussion in section 2 we propose the following:
Proposal 1	Wait for RAN1 and RAN4 to progress on this and decide upon the exact details of subframes needed to transmit NRS.
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