[bookmark: _GoBack]3GPP TSG-RAN WG2 #107	R2-1910649
Prague, Czech Republic, 26th – 30th August 2019

Agenda Item:	12.2.7
Source:	Ericsson
Title:	NRS Signalling Configuration 
Document for:	Discussion, Decision

1	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] 

RAN1 has been progressing on specifying the number of NRS subframes on non-anchor paging carrier. However, RAN1 work is not settled yet. From RAN2 perspective, we need to follow the progress and then design the signalling.
In this paper, we discuss RAN1 agreements and signalling aspects.
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There are two different cases based upon Paging density which need to be considered. 
Case 1: nB < T/2; this is the case when Paging is sparse. In this case RAN1 has decided to have two different parameters M, N to represent the NRS subframes. M before the PO and N including the PO and thereafter. The total sum of M and N (M+N) should be equal to 10. The pending agreement here for RAN1 is whether the count of M starts from subframe 0 and continues to the right (which may lead to a gap, see Table 1) or starts from the subframe before the PO subframe and continues to the left subframe until M count (see Table 2).
Table 1: “M” starts from the leftmost subframe and both “M” and “N” are ≠ 0, as to fulfill “M+N is 10”. 
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Table 2: “M” starts from the rightmost subframe and both “M” and “N” are ≠ 0, as to fulfill “M+N is 10”. 
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The aspects of case 1 that may eventually impact RAN2 are:
· That both “M” and “N” may be independently configurable as to fulfil the equality “M+N=10” (e.g., both “M” and “N” can be independently set to 5 or any other combination of integer numbers that can fulfil the equality). 

· If a consensus cannot be reached on whether “M” starts from left-to-right or right-to-left, then it can be considered signaling the starting subframe of “M” as avoid having a gap between “M” and “N”. For example, if such a solution had been applied in the example depicted in Table 2, the eNodeB would have signaled subframe #4 as starting subframe for “M”.


Case 2: nB >=T/2; this is the case when paging density is high. For example when nB=T; every radio frame can be a paging frame. If we apply the same principle as above then every subframe may contain NRS. Thus, RAN1 has decided to have a decimation pattern for the case 2.
When there is a high presence of POs, RAN1 has agreed that a decimation pattern will be applied accounting for the following agreements: 
	Agreement 
For nB>=X, the decimation/N/M pattern guarantees that there are [10] subframes with NRS nearby every PO (after decimation pattern, and from network perspective) 
 
Agreement 
For the decimation pattern for nB>=X, RAN1 to decide for each nB value: 
· M/N 
· Decimation pattern 
· FFS: Offset (if used) 
 




The aspects of case 2 that may eventually impact RAN2 are:
· That both “M” and “N” may be independently configurable as to fulfil the equality “M+N = [10]”. Note that for case 2, the number surrounded by brackets has not been agreed yet, mainly because case 2 encompasses scenarios concerning to 4 UEs, 2UEs and 1UE. 

· Similarly as in case 1, it can be considered to signal the starting subframe of “M” as to avoid having gaps between “M” and “N”.

From Signalling point of view as this is basically for non-anchor paging carrier. Thus, SIB22-NB will need to be updated.
An example ASN.1 is provided below for case 1:
SystemInformationBlockType22-NB
The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers.
SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=	SEQUENCE {
	dl-ConfigList-r14 					DL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
	ul-ConfigList-r14 					UL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
	pagingWeightAnchor-r14				PagingWeight-NB-r14			OPTIONAL,	-- Cond pcch-config
	nprach-ProbabilityAnchorList-r14	NPRACH-ProbabilityAnchorList-NB-r14	OPTIONAL,	-- Cond nprach-config
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...,
	[[	mixedOperationModeConfig-r15	SEQUENCE {
			dl-ConfigListMixed-r15			DL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
			ul-ConfigListMixed-r15			UL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
			pagingDistribution-r15			ENUMERATED {true}			OPTIONAL,	-- Need OR
			nprach-Distribution-r15			ENUMERATED {true}			OPTIONAL 	-- Need OR
		}																OPTIONAL,	-- Need OR
		ul-ConfigList-r15				UL-ConfigCommonListTDD-NB-r15	OPTIONAL	-- Cond TDD
	]],
	[[
		nrs-sf-r16						SEQUENCE {
			mNumberOfSF-r16				INTEGER (0..9)	OPTIONAL,	-- Need OR
			mStartSF-r16				INTEGER (0..9)	OPTIONAL,	-- Need OR
			nNumberofSF-r16				INTEGER (0..9)  OPTIONAL	-- Need OR
		}	
	]]
}

DL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											DL-ConfigCommon-NB-r14

UL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommon-NB-r14

UL-ConfigCommonListTDD-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommonTDD-NB-r15

DL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	dl-CarrierConfig-r14				DL-CarrierConfigCommon-NB-r14,
	pcch-Config-r14 					PCCH-Config-NB-r14			OPTIONAL, -- Need OR
	...,
	[[	wus-Config-r15					WUS-ConfigPerCarrier-NB-r15		OPTIONAL	-- Cond WUS
	]]
}

PCCH-Config-NB-r14 ::=				SEQUENCE {
	npdcch-NumRepetitionPaging-r14		ENUMERATED {
											r1, r2, r4, r8, r16, r32, r64, r128,
											r256, r512, r1024, r2048,
											spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP
	pagingWeight-r14						PagingWeight-NB-r14	DEFAULT w1,
	...
}

PagingWeight-NB-r14	::=			ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,
												w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	ul-CarrierFreq-r14					CarrierFreq-NB-r13,
	nprach-ParametersList-r14 			NPRACH-ParametersList-NB-r14	OPTIONAL, -- Need OR
	...,
	[[	nprach-ParametersListEDT-r15	NPRACH-ParametersList-NB-r14	OPTIONAL -- Cond EDT
	]]
}

UL-ConfigCommonTDD-NB-r15 ::=		SEQUENCE {
	tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15,
	nprach-ParametersListTDD-r15 		NPRACH-ParametersListTDD-NB-r15	OPTIONAL, -- Need OR
	...
}

NPRACH-ProbabilityAnchorList-NB-r14 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF
												NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=		SEQUENCE {
	nprach-ProbabilityAnchor-r14			ENUMERATED {
												zero, oneSixteenth, oneFifteenth, oneFourteenth,
												oneThirteenth, oneTwelfth, oneEleventh, oneTenth,
												oneNinth, oneEighth, oneSeventh, oneSixth,
												oneFifth, oneFourth, oneThird, oneHalf}
														OPTIONAL	-- Need OP
}

-- ASN1STOP
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4	Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 needs to wait for RAN1 to progress further before finalizing the signalling design.
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