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1	Introduction
This contribution is a response paper on the proposed S1-AP impacts mentioned by [1][2][3][5]
[bookmark: _Ref178064866]2	Discussion
2.1	RAN2 discussion

RAN2 is currently discussing the two options for paging carrier selection: Rmax based (option 1) and paging carrier based (option 2). 
Figure 1: there is not much difference between Rmax based, or paging carrier based from S1 perspective.


In last RAN2 meeting, no agreements were made on the outcome between the two options. RAN3 needs to wait for RAN2’s final choice before speculating on the anticipated S1-AP impacts, if any. Otherwise, it creates confusing and unconstructive discussion.
Proposal 1: RAN3 to not discuss any impacts on S1-AP before RAN2’s final agreement. Speculating on the outcome is unconstructive. 
Regarding some proposals mentioned by [1][2][3], it seems that they propose adding an IE, but have omitted to consider the Coverage Enhancement Level IE defined just above in 9.2.1.109:
[bookmark: _Toc20953817][bookmark: _Toc29390995][bookmark: _Toc36551732][bookmark: _Toc45831954][bookmark: _Toc51762907][bookmark: _Toc56521722]9.2.1.109	Cell Identifier and Coverage Enhancement Level
This IE provides information for paging CE capable UEs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Global Cell ID
	M
	
	E-UTRAN CGI 9.2.1.38
	

	Coverage Enhancement Level
	M
	
	OCTET STRING
	Includes either the UEPagingCoverageInformation message as defined in 10.2.2 of TS 36.331 [16], or the UEPagingCoverageInformation-NB message as defined in 10.6.2 of TS 36.331 [16].



The UEPagingCoverageInformation-NB is defined in TS 36.331 as follows:
UEPagingCoverageInformation-NB
This message is used to transfer UE paging coverage information for NB-IoT, covering both upload to and download from the EPC/5GC.
Direction: eNB to/from EPC/5GC
UEPagingCoverageInformation-NB message
-- ASN1START

UEPagingCoverageInformation-NB ::= SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			uePagingCoverageInformation-r13			UEPagingCoverageInformation-NB-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UEPagingCoverageInformation-NB-IEs ::= SEQUENCE {
--	the possible value(s) can differ from those sent on Uu
	npdcch-NumRepetitionPaging-r13			INTEGER (1..2048)	OPTIONAL,
	nonCriticalExtension					SEQUENCE {}		OPTIONAL
}

-- ASN1STOP

	UEPagingCoverageInformation-NB field descriptions

	npdcch-NumRepetitionPaging
Number of repetitions for NPDCCH, see TS 36.211 [21].This value is an estimate of the required number of repetitions for NPDCCH.



As we have hinted in our paper [4], when the UE is released to IDLE, the eNB sends via the UE CONTEXT RELEASE COMPLETE message or UE CONTEXT SUSPEND REQUEST message the Cell Identifier and Coverage Enhancement Level IE, which contains the UEPagingCoverageInformation-NB message. The MME stores this UE information from eNB and will later use it during CN idle mode Paging. The UEPagingCoverageInformation-NB message contains the number of repetitions. If any indicator must be included, whether for Rmax-based or Paging carrier-based selection, it must be done at this RRC container level. This is because the MME may not be able to extract the paging container, as it is sent transparently (octet string) during the release messages. MME cannot thus decide if it should add an indicator for eNB on paging carrier selection, regardless of the two discussed options. 
Observation 1: UEPagingCoverageInformation-NB message is sent transparently by eNB to MME when UE turns to idle, MME cannot extract the container as it is an octet string. 
This handling also makes sense since the UE monitors paging using the assigned carrier, when it camped on the same cell where it was released and experienced similar coverage conditions. The eNB will use this information for correctly paging the UE following the R17 optimization.
Proposal 2: The paging container is always eNB responsibility. The eNB can decide which option to use from the RRC container for paging carrier selection
Regarding the proposal from [5], they propose to add a new IE from MME for Constant Coverage Indication. This is not defined at SA2 stage 2 spec and has a CN impact, which must be assessed first by SA2. We note that SA2 is not impacted by this LTE WID. Besides, we can check if eNB cannot already have such information today from e.g. the Subscription Based UE Differentiation Information which has traffic profiles, etc.
Proposal 3: RAN3 to not impact SA2 on this WID.
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