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[bookmark: _Ref35586532]Introduction
[bookmark: _GoBack]In Rel-17, SA2 has defined NTN as separate RAT types from TN, (i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT)).However, whether the same or different RAT types are applied for TN and NR NTN is still not clear from NR-Uu perspective, which may cause some confusion, especially for some cross TN-NTN operations.
In this contribution, we discuss whether to differentiate the RAT type(s) for TN and NR NTN in the NR-Uu interface, and provide the observations and proposal accordingly.
Discussion
· SA2/CT1 perspective on RAT type(s) for NR NTN
Currently, the SA2 has specified NR NTN and NR TN as different RAT types, as shown in their specification (highlight by yellow) [1]:
	5.4.10	Support for identification and restriction of using NR satellite access
Support for NR satellite access is specified in TS 38.300 [27].
Editor's note:	TS 38.300 [27] not yet updated by RAN groups.
The AMF determines the RAT Type for NR satellite access, i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT). When the UE is accessing NR using satellite access, an indication is provided in N2 interface indicating the type of NR satellite access, as defined in TS 38.413 [34].
Editor's note:	Further details on what type of satellite platforms OTHERSAT includes is FFS and to be aligned with RAN WG3.
The serving PLMN can enforce mobility restrictions for NR satellite access as specified in clause 5.3.4.1.
In order to enable efficient enforcement of Mobility Restrictions, cells of each NR satellite RAT Type (NR(LEO), NR(MEO), NR(GEO) or NR(OTHERSAT)) need to be deployed in TAs different from TAs for other NR satellite RAT Types as well as different from TAs supporting terrestrial access RAT Types.
The AMF may initiate deregistration of the UE when an N2 UE Context Release Request is received with cause value indicating that the UE is not in PLMN serving area, as specified in TS 38.413 [34].


From SA2 spec, LEO, MEO, GEO and OTHERSAT are defined as different RAT types, and cells of each NR satellite RAT Type need to be deployed in TAs different from TAs for other NR satellite RAT Types as well as different from TAs supporting TN RAT Types. 
· RAN3 perspective on RAT type(s) for NR NTN
In NR NTN Rel-17 and Rel-18, RAN3 tightly followed SA2 and CT1’s definition on the RAT types. The NTN RAT Information is extended to cover the new NTN RAT types, i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT), as below [2]:
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This IE provides RAT related information associated with a TAC, used as described in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RAT Information
	M
	
	ENUMERATED (unlicensed, nb-IoT, ..., nR-LEO,
nR-MEO,
nR-GEO,
nR-OTHERSAT)
	


And in Mobility Restriction List, the NTN RAT types are also introduced, 5GC could provide the Mobility Restriction List to NG-RAN, and NG-RAN could take the information into account to control the UE mobility in connected mode. 
	RAT Restrictions
	
	0..<maxnoofEPLMNsPlusOne>
	
	This IE contains RAT restriction related information as specified in TS 23.501 [9].
	-
	

	>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>RAT Restriction Information
	M
	
	BIT STRING {
e-UTRA (0),
nR (1), nR-unlicensed (2),
nR-LEO (3),
nR-MEO (4),
nR-GEO (5),
nR-OTHERSAT (6)}
(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.
Bit 7 reserved for future use.
	-
	


Observation 1:  In SA2, CT1 and RAN3, some new RAT types (i.e. nR-LEO, nR-MEO, nR-GEO and nR-OTHERSAT) have been introduced for NR NTN from Rel-17. The newly defined NTN RAT types could be used for UE mobility management in 5GC and NG-RAN.
· RAN2 perspective on RAT type(s) for NR NTN?
From RAN2 perspective, it’s still not clear whether the NR TN and NR NTN should be treated as the same or different RAT type(s). Currently, there’s no new separate RAT type(s) introduced for NR NTN from RAN2 aspect [3]: 
	[bookmark: _Toc60777474][bookmark: _Toc124713465]–	RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/transferred UE capabilities.
RAT-Type information element
-- ASN1START
-- TAG-RAT-TYPE-START

RAT-Type ::= ENUMERATED {nr, eutra-nr, eutra, utra-fdd-v1610, ...}

-- TAG-RAT-TYPE-STOP
-- ASN1STOP


Observation 2: Currently in RAN2, no separate RAT type and separate RAT UE capability have been defined specifically for NTN.
Without the clear guidance of RAT type(s) to be used for NR NTN in Uu interface, there may be some confusion, especially for the cross TN-NTN operations, e.g.:
· How to configure the NTN cell reselection info in a TN cell and vice versa, via SIB3/4 or via SIB5? 
· How to support cross TN-NTN handover, using RRCReconfiguration message or MobilityFromNRCommand message?
Observation 3: Without the clarification on the RAT types to be used for TN and NTN from Uu perspective, there may be some confusion, especially for cross TN-NTN operations, e.g. cell reselection info configuration, handover command in Uu.
As above, it’s helpful to discuss and have a conclusion in the RAN plenary on whether to take TN (NR RAT) and NR NTN as different RAT types from Uu perspective. With the guidance from RAN, RAN2 could further discuss if any spec impact in NR-Uu is required, especially for the cross TN-NTN operations. 
Proposal: RAN plenary discuss what RAT type(s) to be used for NR NTN access technologies (i.e. LEO, MEO, etc.) from Uu perspective, and if agreeable, provide guidance to the corresponding RAN WG(s) for their subsequent work.
Conclusion
In this contribution, we provide some background information on the RAT types defined and used for NR NTN in SA2/CT1/RAN3, and would like to clarify whether to treat NR NTN as different RAT type(s) compared to the NR RAT used for terrestrial network. Based on the discussion, we would provide the following observations and proposal:
Observation 1:  In SA2, CT1 and RAN3, some new RAT types (i.e. nR-LEO, nR-MEO, nR-GEO and nR-OTHERSAT) have been introduced for NR NTN from Rel-17. The newly defined NTN RAT types could be used for UE mobility management in 5GC and NG-RAN.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 2: Currently in RAN2, no separate RAT type and separate RAT UE capability have been defined specifically for NTN.
Observation 3: Without the clarification on the RAT types to be used for TN and NTN from Uu perspective, there may be some confusion, especially for cross TN-NTN operations, e.g. cell reselection info configuration, handover command in Uu.
Proposal: RAN plenary discuss what RAT type(s) to be used for NR NTN access technologies (i.e. LEO, MEO, etc.) from Uu perspective, and if agreeable, provide guidance to the corresponding RAN WG(s) for their subsequent work.
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