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1	Introduction
[bookmark: _Toc474247438]This contribution discusses the corrections to Stage-2 specifications for LTE IOT NTN and NR NTN.
2	Discussion
· LTE IOT NTN
TS36.300 ([1]) has included the agreed TP for LTE IOT NTN, but it may not fully support the NB-IOT UE. According to TS36.300, there are three types of NB-IOT UEs:
· a NB-IoT UE that supports S1-U data transfer
· a NB-IoT UE that supports User Plane CIoT EPS optimisation; 
· a NB-IoT UE that only supports Control Plane CIoT EPS optimisation
For the first two types of NB-IOT UEs, the AS security can be activated. After the AS security is activated, the UE’s location information can be provided to the eNB. The eNB can perform the mapped cell ID determination, the MME re-selection, etc. The currently defined function for BL UE or the UE in enhanced coverage can also be applicable to these NB-IOT UEs. 
For the third type NB-IOT UE (i.e. NB-IOT UE supports CP optimisation), the AS security is not used. This is the type of NB-IOT UE discussed in previous meeting. The function requiring the UE location information is not applicable to this type of NB-IOT UE. 
Proposal 1: clarify the mapped cell ID determination and MME (re-)selection is also applicable to NB-IOT UE that supports S1-U data transfer or User Plane CIOT EPS optimisation.
The Stage-2 TP can be found in ([2]). The TP also have a small re-wording on the mapping for the Mapped Cell ID.
Proposal 2: agree the corrections to LTE Stage-2 TP ([2]).
· NR NTN
In the Stage-2 specification for NR NTN, part the mapping configuration for the Mapped Cell ID is incorrectly captured as an informative NOTE.
The Cell Identities used in the RAN Paging Area during Xn RAN paging allow the identification of the correct target cells for RAN paging.
NOTE 1:	The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network.
NOTE 2:	A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions).
The gNB is responsible for constructing the Mapped Cell ID based on the UE location info received from the UE, if available. The mapping may be pre-configured (e.g., up to operator's policy) or up to implementation.
The Stage-2 specification need to be updated to either move all mapping related text to NOTE, or move out of the NOTE in a normative paragraph. We prefer to move it out of the NOTE in a normative paragraph, which aligns with TS36.300. The proposed TP can be found in ([3])
Proposal 3: agree the corrections to NR Stage-2 TP ([3]).
· Incoming LS
Most of the incoming LS is either confirm RAN3 decision and already captured in the specification, or CC RAN3. So they can be NOTED. Only one incoming LS ([4]) from SA2 requires RAN3 action. SA2 states
SA2 believes that there is no need to have a separate new indication (LTE-M Satellite Indication) in UE CAPABILITY INFO INDICATION message.The MME will be informed by the eNB via the RAT Type parameter whether a TA served by the eNB is for WB-E-UTRAN satellite access or terrestrial access. The MME can therefore distinguish the use of LTE-M satellite access and LTE-M terrestrial access. 
The SA2 proposal works, based on previously agreed enhancement to RAT Type IE, i.e. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RAT Type
	M
	
	ENUMERATED (NB-IOT, ..., NBIoT-LEO, NBIoT-MEO, NBIoT-GEO, NBIoT-OTHERSAT, EUTRAN-LEO, EUTRAN-MEO, EUTRAN-GEO, EUTRAN-OTHERSAT)
	



So the S1AP specification need to be updated to remove the changes to the UE Radio Capability Indication procedure, i.e. to remove the LTE-M Satellite Indication IE, and the related behavior text.
Proposal 4: Update S1AP to remove LTE-M Satellite Indication IE, and the related behavior text.

· Misalignment in Stage-3 for Handover Restriction List
This issue exists in S1AP and X21AP. A new RAT Restrictions IE is added in the Handover Restriction List IE, but the Assigned Criticality “ignore” is missing in tabular section. 
[bookmark: _Toc20954466][bookmark: _Toc29902470][bookmark: _Toc29906474][bookmark: _Toc36550464][bookmark: _Toc45104221][bookmark: _Toc45227717][bookmark: _Toc45891531][bookmark: _Toc51764175][bookmark: _Toc56528176][bookmark: _Toc64382143][bookmark: _Toc66283718][bookmark: _Toc67911094][bookmark: _Toc73979872][bookmark: _Toc88650596][bookmark: _Toc97885723][bookmark: _Toc98882850]9.2.3	Handover Restriction List
This IE defines roaming or access restrictions for subsequent mobility action for which the eNB provides information about the target of the mobility action towards the UE, e.g., handover and CCO, or for SCG selection during dual connectivity operation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Serving PLMN
	M
	
	PLMN Identity
9.2.4
	
	–
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.
This list corresponds to the list of "equivalent PLMNs list" as defined in TS 24.301 [14].
This list is part of the roaming restriction information. Roaming restrictions apply to PLMNs other than the serving PLMN and Equivalent PLMNs.
	–
	

	>PLMN Identity
	M
	
	9.2.4
	
	–
	

	Forbidden TAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	intra E-UTRAN roaming restrictions
	–
	

	>PLMN Identity
	M
	
	9.2.4
	The PLMN of forbidden TACs
	–
	

	>Forbidden TACs
	
	1..<maxnoofForbTACs>
	
	
	–
	

	>>TAC
	M
	
	OCTET STRING(2)
	The forbidden TAC
	–
	

	Forbidden LAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	inter-3GPP RAT roaming restrictions
	–
	

	>PLMN Identity
	M
	
	9.2.4
	
	–
	

	>Forbidden LACs
	
	1..<maxnoofForbLACs>
	
	
	–
	

	>>LAC
	M
	
	OCTET STRING(2)
	
	–
	

	Forbidden inter RATs
	O
	
	ENUMERATED(ALL, GERAN, UTRAN, CDMA2000, …,GERAN and UTRAN, CDMA2000 and UTRAN)
	inter-3GPP and 3GPP2 RAT access restrictions. "ALL" means that all RATs mentioned in the enumeration of this IE are restricted.
	–
	

	NR restriction in EPS as secondary RAT
	O
	
	ENUMERATED(NRrestrictedinEPSasSecondaryRAT, …) 
	Restriction to use NR when the NR is used as secondary RAT in EN-DC.
	YES
	ignore

	Core Network Type Restrictions
	
	0..<maxnoofEPLMNsPlusOne>
	
	Includes any of the Serving PLMN or any PLMN of the Equivalent PLMNs listed in the Mobility Restriction List IE for which core network type restriction applies as specified in TS 23.501 [38].
	YES
	ignore

	>PLMN Identity
	M
	
	9.2.4
	
	–
	

	>Core Network Type
	M
	
	ENUMERATED (5GCForbidden, …, EPCForbidden)
	The indication indicates whether the UE is restricted to connect to 5GC or to EPC for this PLMN.
	–
	

	NR Restriction in 5GS
	O
	
	ENUMERATED(NRrestrictedin5GS, …)
	Restriction to use NR when the NR connects to 5GS.
	YES
	ignore

	Last NG-RAN PLMN Identity
	O
	
	9.2.4
	Indicates the NG-RAN PLMN from where the UE formerly handed over to EPS and which is preferred in case of subsequent mobility to 5GS.
	YES
	ignore

	Unlicensed Spectrum Restriction
	O
	
	ENUMERATED(UnlicensedRestricted, …)
	Restriction to use unlicensed spectrum in the form of LAA or LWA/LWIP or NR-U as described in TS 23.401 [11].
	YES
	ignore

	RAT Restrictions
	
	0..<maxnoofEPLMNsPlusOne>
	
	This IE contains RAT restriction related information as specified in TS 23.401 [11].
	Yes–
	ignore

	>PLMN Identity
	M
	
	9.2.4
	
	–
	

	>RAT Restriction Information
	M
	
	BIT STRING {
LEO (0),
MEO (1),
GEO (2),
OTHERSAT (3)}
(SIZE(8, …))
	Each position in the bitmap represents a RAT.
If a bit is set to "1", the respective RAT is restricted for the UE.
If a bit is set to "0", the respective RAT is not restricted for the UE.
Bits 4-7 reserved for future use.
	–
	



	Range bound
	Explanation

	maxnoofEPLMNs
	Maximum no. of equivalent PLMN Ids. Value is 15.

	maxnoofEPLMNsPlusOne
	Maximum no. of equivalent PLMN Ids plus one. Value is 16.

	maxnoofForbTACs
	Maximum no. of forbidden Tracking Area Codes. Value is 4096.

	maxnoofForbLACs
	Maximum no. of forbidden Location Area Codes. Value is 4096.



This may be incorporated in the rapporteur CR.
Proposal 5: rapporteur CR to add the assigned criticality “ignore” for the RAT Restriction IE in S1AP and X2AP. 
3	Conclusions
In this contribution, we briefly analyzed the corrections required for LTE IO NTN, and for NR NTN. Our proposals are:
Proposal 1: clarify the mapped cell ID determination and MME (re-)selection is also applicable to NB-IOT UE that supports S1-U data transfer or User Plane CIOT EPS optimisation.
Proposal 2: agree the corrections to LTE Stage-2 TP ([2]).
Proposal 3: agree the corrections to NR Stage-2 TP ([3]).
Proposal 4: Update S1AP to remove LTE-M Satellite Indication IE, and the related behavior text.
Proposal 5: rapporteur CR to add the assigned criticality “ignore” for the RAT Restriction IE in S1AP and X2AP. 
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