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[bookmark: _Ref35586532]Introduction
In last meeting, the issue of RNA across TN/NTN was discussed, and the following agreement was achieved:
· RAN2 understands that for UEs signaling inactiveStateNTN-r17 = 0 for NTN, current understanding is that the UEs in RRC_INACTIVE will autonomously go to RRC IDLE upon moving from TN to NTN and perform NAS recovery. Add a note to RRC to cover this case (IoT bit set to 0) when describing acquisition of SIB1
In this contribution, we give some discussion on the RAT type of TN and NTN. 
Discussion
RAN2 has not ever discussed whether the NR TN and NR NTN are the same RAT type or not, but assuming they are the same RAT type. No new RAT type is introduced for NR NTN from RAN2 aspect [1]:
	[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



This makes some issue complex. For example, the issue of RNA across TN and NTN discussed last meeting. If NR TN and NR NTN are different RAT type, the INACTIVE UE will go to IDLE upon cell reselection from TN to NTN or vice versa, according current specification [2]:
	[bookmark: _Toc29245216][bookmark: _Toc37298562][bookmark: _Toc46502324][bookmark: _Toc52749301][bookmark: _Toc124795013]5.2.4.8	Inter-RAT Cell reselection in RRC_INACTIVE state
For UE in the RRC_INACTIVE state, upon cell reselection to another RAT, UE transitions from RRC_INACTIVE to RRC_IDLE and performs actions as specified in TS 38.331 [3].



No special specification impact is needed for the issue of RNA across TN and NTN.
And CN treats NR NTN and NR TN as different RAT type as shown in their specification (highlight in blue) [3]:
	[bookmark: _Toc122440203]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].



Observation 1: CN treats NR NTN and NR TN as different RAT type. 
Observation 2: If RAN2 treats the NR NTN and NR TN as different RAT type, the issue of RNA across TN/NTN for inactive UE doesn’t need to be discussed. 
It is a little strange when RAN and CN has different understanding on the same issue. So we suggest RAN2 just follows the mechanism of CN and treats NR NTN (including NR (LEO), NR (MEO), and NR (GEO)) as different RAT type with NR TN （NR(OTHERSAT)）.
Proposal 1：RAN2 to confirm the NR TN and NR NTN are different RAT type as the understanding of CN.
However, for Ran2 no separate UE capability is defined for TN and NTN. And for the inter-RAT handover, there is no separate RAT type is defined NR NTN. But considering the targetRAT-Type for the inter-RAT handover command is to indicate the UE the standard to apply. Due to no matter it is NR TN or NR NTN the standard applied is TS38.331. So it is not an issue to define new target RAT type to distinguish handover type. A clarification can be added in spec to make it clear.
Observation 3: Due to no matter NR NTN or NR TN the standard applied is TS38.331, so it doesn’t need to define different target RAT type for inter-RAT handover command.
Proposal 2: Clarification and modification in the TP should be adopted.
Conclusion
In this contribution, we give some discussion on the RAT type of TN and NTN, and the following observations and proposals are given:
Observation 1: CN treats NR NTN and NR TN as different RAT type. 
Observation 2: If RAN2 treats the NR NTN and NR TN as different RAT type, the issue of RNA across TN/NTN for inactive UE doesn’t need to be discussed. 
Observation 3: Due to no matter NR NTN or NR TN the standard applied is TS38.331, so it doesn’t need to define different target RAT type for inter-RAT handover command.
Proposal 1：RAN2 to confirm the NR TN and NR NTN are different RAT type as the understanding of CN.
Proposal 2: Clarification and modification in the TP should be adopted.
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--------------------------------------------------------TS 38.300-------------------------------------------------------
[bookmark: _Toc124536338]16.14	Non-Terrestrial Networks
[bookmark: _Toc124536339]16.14.1	Overview
Figure 16.14.1-1 below illustrates an example of a Non-Terrestrial Network (NTN) providing non-terrestrial NR access to the UE by means of an NTN payload and an NTN Gateway, depicting a service link between the NTN payload and a UE, and a feeder link between the NTN Gateway and the NTN payload.


Figure 16.14.1-1: Overall illustration of an NTN
NOTE 1:	Figure 16.14.1-1 illustrates an NTN; RAN4 aspects are out of scope.
The NTN payload transparently forwards the radio protocol received from the UE (via the service link) to the NTN Gateway (via the feeder link) and vice-versa. The following connectivity is supported by the NTN payload:
-	An NTN gateway may serve multiple NTN payloads;
-	An NTN payload may be served by multiple NTN gateways.
NOTE 2:	In this release, the NTN-payload may change the carrier frequency, before re-transmitting it on the service link, and vice versa (respectively on the feeder link).
For NTN, the following applies in addition to Network Identities as described in clause 8.2:
-	A Tracking Area corresponds to a fixed geographical area. Any respective mapping is configured in the RAN;
-	A Mapped Cell ID as specified in clause 16.14.5.
Three types of service links are supported:
-	Earth-fixed: provisioned by beam(s) continuously covering the same geographical areas all the time (e.g., the case of GSO satellites);
-	Quasi-Earth-fixed: provisioned by beam(s) covering one geographic area for a limited period and a different geographic area during another period (e.g., the case of NGSO satellites generating steerable beams);
-	Earth-moving: provisioned by beam(s) whose coverage area slides over the Earth surface (e.g., the case of NGSO satellites generating fixed or non-steerable beams).
With NGSO satellites, the gNB can provide either quasi-Earth-fixed service link or Earth-moving service link, while gNB operating with GSO satellite can provide Earth fixed service link.
In this release, the UE supporting NTN is GNSS-capable. RAT Type for NTN is  different with the RAT type for TN.

--------------------------------------------------------TS 38.331-------------------------------------------------------
[bookmark: _Toc60776710][bookmark: _Toc124712545]5.2.2.3.1	Acquisition of MIB and SIB1
The UE shall:
1>	apply the specified BCCH configuration defined in 9.1.1.1;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE; or
1>	if the UE is in RRC_CONNECTED while T311 is running:
2>	acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2>	if the UE is unable to acquire the MIB;
1. 3>	perform the actions as specified in clause 5.2.2.5;
2>	else:
1. 3>	perform the actions specified in clause 5.2.2.4.1.
1>	if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace and has received an indication about change of system information; or
1>	if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1 and the UE has not stored a valid version of a SIB or posSIB, in accordance with clause 5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause 5.2.2.1, and, UE has not acquired SIB1 in current modification period; or
1> if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1, and, the UE has not stored a valid version of a SIB or posSIB, in accordance with clause 5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause 5.2.2.1, and, si-BroadcastStatus for the required SIB(s) or posSI-BroadcastStatus for the required posSIB(s) is set to notbroadcasting in acquired SIB1 in current modification period; or
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE; or
1>	if the UE is in RRC_CONNECTED while T311 is running:
2>	if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]) and if SIB1 acquisition is required for the UE:
1. 3>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
1. 3>	if the UE is unable to acquire the SIB1:
4>	perform the actions as specified in clause 5.2.2.5;
1. 3>	else:
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.
2>	else if SIB1 acquisition is required for the UE and ssb-SubcarrierOffset indicates that SIB1 is not scheduled in the cell:
1. 3>	perform the actions as specified in clause 5.2.2.5.
NOTE 1:	The UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 and MBS broadcast if the UE can acquire it without disrupting unicast or MBS multicast data reception, i.e., the broadcast and unicast/MBS multicast beams are quasi co-located. The UE in RRC_INACTIVE state while SDT procedure is ongoing, is only required to acquire broadcasted SIB1 and MIB if the UE can acquire them without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
[bookmark: _Hlk120540406]NOTE 2:	UE in RRC_INACTIVE that does not support inactiveStateNTN-r17 enters RRC_IDLE upon cell reselection between TN cell and NTN cell, and initiates the NAS signalling connection recovery (see TS 24.501 [23]).

[bookmark: _Toc60776855][bookmark: _Toc124712717]5.4.2	Handover to NR
[bookmark: _Toc60776856][bookmark: _Toc124712718]5.4.2.1	General


Figure 5.4.2.1-1: Handover to NR, successful
The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. E-UTRAN) to NR (including NR TN and NR NTN). 
The handover to NR procedure applies when SRBs, possibly in combination with DRBs, are established in another RAT. Handover from E-UTRA to NR applies only after integrity has been activated in E-UTRA.
--------------------------------------------------------TS 36.331-------------------------------------------------------
[bookmark: _Toc20486891][bookmark: _Toc29342183][bookmark: _Toc29343322][bookmark: _Toc36566574][bookmark: _Toc36809988][bookmark: _Toc36846352][bookmark: _Toc36939005][bookmark: _Toc37081985][bookmark: _Toc46480612][bookmark: _Toc46481846][bookmark: _Toc46483080][bookmark: _Toc124514954]5.4.2	Handover to E-UTRA
[bookmark: _Toc20486892][bookmark: _Toc29342184][bookmark: _Toc29343323][bookmark: _Toc36566575][bookmark: _Toc36809989][bookmark: _Toc36846353][bookmark: _Toc36939006][bookmark: _Toc37081986][bookmark: _Toc46480613][bookmark: _Toc46481847][bookmark: _Toc46483081][bookmark: _Toc124514955]5.4.2.1	General


Figure 5.4.2.1-1: Handover to E-UTRA, successful
The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. GERAN, UTRAN or NR (NR TN or NR NTN)) to E-UTRAN, or transfer a connection between the UE and the E-UTRAN with one type of CN to the E-UTRAN with a different type of CN.
The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBs, are established in another RAT or in E-UTRA connected to another type of CN. Handover from UTRAN to E-UTRAN applies only after integrity has been activated in UTRAN. Handover to E-UTRA connected to a different type of CN applies only after integrity has been activated in E-UTRAN. Handover from NR to E-UTRAN applies only after integrity has been activated in NR.
[bookmark: _Toc20486897][bookmark: _Toc29342189][bookmark: _Toc29343328][bookmark: _Toc36566580][bookmark: _Toc36809994][bookmark: _Toc36846358][bookmark: _Toc36939011][bookmark: _Toc37081991][bookmark: _Toc46480618][bookmark: _Toc46481852][bookmark: _Toc46483086][bookmark: _Toc124514960]5.4.3	Mobility from E-UTRA
[bookmark: _Toc20486898][bookmark: _Toc29342190][bookmark: _Toc29343329][bookmark: _Toc36566581][bookmark: _Toc36809995][bookmark: _Toc36846359][bookmark: _Toc36939012][bookmark: _Toc37081992][bookmark: _Toc46480619][bookmark: _Toc46481853][bookmark: _Toc46483087][bookmark: _Toc124514961]5.4.3.1	General


Figure 5.4.3.1-1: Mobility from E-UTRA, successful


Figure 5.4.3.1-2: Mobility from E-UTRA, failure
The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using another Radio Access Technology (RAT), e.g. GERAN, UTRA, CDMA2000 systems, NR(NR TN or NR NTN), or handover a UE to an E-UTRA cell connected to another type of CN. The mobility from E-UTRA procedure covers the following type of mobility:
-	handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell;
-	cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable only to GERAN; and
-	enhanced CS fallback to CDMA2000 1xRTT, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell. The enhanced CS fallback to CDMA2000 1xRTT may be combined with concurrent handover or redirection to CDMA2000 HRPD.
NOTE:	For the case of dual receiver/transmitter enhanced CS fallback to CDMA2000 1xRTT, the DLInformationTransfer message is used instead of the MobilityFromEUTRACommand message (see TS 36.300 [9]).

[bookmark: _Toc20487200][bookmark: _Toc29342495][bookmark: _Toc29343634][bookmark: _Toc36566894][bookmark: _Toc36810330][bookmark: _Toc36846694][bookmark: _Toc36939347][bookmark: _Toc37082327][bookmark: _Toc46480958][bookmark: _Toc46482192][bookmark: _Toc46483426][bookmark: _Toc124515301]–	MobilityFromEUTRACommand
The MobilityFromEUTRACommand message is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP), or enhanced CS fallback to CDMA2000 1xRTT.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			mobilityFromEUTRACommand-r8			MobilityFromEUTRACommand-r8-IEs,
			mobilityFromEUTRACommand-r9			MobilityFromEUTRACommand-r9-IEs,
			spare2 NULL, spare1					NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

MobilityFromEUTRACommand-r8-IEs ::=	SEQUENCE {
	cs-FallbackIndicator				BOOLEAN,
	purpose								CHOICE{
		handover							Handover,
		cellChangeOrder						CellChangeOrder
	},
	nonCriticalExtension				MobilityFromEUTRACommand-v8a0-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				MobilityFromEUTRACommand-v8d0-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v8d0-IEs ::= SEQUENCE {
	bandIndicator						BandIndicatorGERAN			OPTIONAL,	-- Cond GERAN
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

MobilityFromEUTRACommand-r9-IEs ::=	SEQUENCE {
	cs-FallbackIndicator				BOOLEAN,
	purpose								CHOICE{
		handover							Handover,
		cellChangeOrder						CellChangeOrder,
		e-CSFB-r9							E-CSFB-r9,
		...
	},
	nonCriticalExtension				MobilityFromEUTRACommand-v930-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v930-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				MobilityFromEUTRACommand-v960-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v960-IEs ::= SEQUENCE {
	bandIndicator					BandIndicatorGERAN					OPTIONAL,	-- Cond GERAN
	nonCriticalExtension			MobilityFromEUTRACommand-v1530-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v1530-IEs ::= SEQUENCE {
	smtc-r15							MTC-SSB-NR-r15				OPTIONAL,		-- Need OP
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

Handover ::=						SEQUENCE {
	targetRAT-Type						ENUMERATED {
											utra, geran, cdma2000-1XRTT, cdma2000-HRPD,
											nr, eutra, spare2, spare1, ...},
	targetRAT-MessageContainer			OCTET STRING,
	nas-SecurityParamFromEUTRA			OCTET STRING (SIZE (1))	OPTIONAL,	-- Cond UTRAGERANEPC
	systemInformation					SI-OrPSI-GERAN				OPTIONAL	-- Cond PSHO
}

CellChangeOrder ::=				SEQUENCE {
	t304								ENUMERATED {
											ms100, ms200, ms500, ms1000,
											ms2000, ms4000, ms8000, ms10000-v1310},
	targetRAT-Type						CHOICE {
			geran							SEQUENCE {
				physCellId						PhysCellIdGERAN,
				carrierFreq						CarrierFreqGERAN,
				networkControlOrder				BIT STRING (SIZE (2))		OPTIONAL,	-- Need OP
[bookmark: OLE_LINK38][bookmark: OLE_LINK49]				systemInformation				SI-OrPSI-GERAN				OPTIONAL	-- Need OP
			},
			...
	}
}

SI-OrPSI-GERAN ::=					CHOICE {
	si									SystemInfoListGERAN,
	psi									SystemInfoListGERAN
}

E-CSFB-r9 ::=						SEQUENCE {
	messageContCDMA2000-1XRTT-r9		OCTET STRING		OPTIONAL,	-- Need ON
	mobilityCDMA2000-HRPD-r9			ENUMERATED {
											handover, redirection
										}					OPTIONAL,	-- Need OP
	messageContCDMA2000-HRPD-r9		OCTET STRING			OPTIONAL,	-- Cond concHO
	redirectCarrierCDMA2000-HRPD-r9	CarrierFreqCDMA2000		OPTIONAL	-- Cond concRedir
}

-- ASN1STOP

	MobilityFromEUTRACommand field descriptions

	bandIndicator
Indicates how to interpret the ARFCN of the BCCH carrier.

	carrierFreq
contains the carrier frequency of the target GERAN cell.

	cs-FallbackIndicator
Value true indicates that the CS fallback procedure to UTRAN or GERAN is triggered.

	messageContCDMA2000-1XRTT
This field contains a message specified in CDMA2000 1xRTT standard that either tells the UE to move to specific 1xRTT target cell(s) or indicates a failure to allocate resources for the enhanced CS fallback to CDMA2000 1xRTT.

	messageContCDMA2000-HRPD
This field contains a message specified in CDMA2000 HRPD standard that either tells the UE to move to specific HRPD target cell(s) or indicates a failure to allocate resources for the handover to CDMA2000 HRPD.

	mobilityCDMA2000-HRPD
This field indicates whether or not mobility to CDMA2000 HRPD is to be performed by the UE and it also indicates the type of mobility to CDMA2000 HRPD that is to be performed; If this field is not present the UE shall perform only the enhanced CS fallback to CDMA2000 1xRTT.

	nas-SecurityParamFromEUTRA
If the targetRAT-Type is set to "eutra" and the source CN is 5GC, this field is used to deliver the key synchronisation and key freshness for the Key freshness for the 5GS to EPS handovers as specified in TS 33.501 [86] and the content of the parameter is defined in TS 24.501 [95]. Otherwise, this field is used to deliver the key synchronisation and Key freshness for the E-UTRAN to UTRAN handovers as specified in TS 33.401 [32] and the content of the parameter is defined in TS24.301 [35].

	networkControlOrder
Parameter NETWORK_CONTROL_ORDER in TS 44.060 [36].

	purpose
Indicates which type of mobility procedure the UE is requested to perform. EUTRAN always applies value e-CSFB in case of enhanced CS fallback to CDMA2000 (e.g. also when that procedure results in handover to CDMA2000 1XRTT only, in handover to CDMA2000 HRPD only or in redirection to CDMA2000 HRPD only),

	redirectCarrierCDMA2000-HRPD
The redirectCarrierCDMA2000-HRPD indicates a CDMA2000 carrier frequency and is used to redirect the UE to a HRPD carrier frequency.

	smtc
The SSB periodicity/offset/duration configuration of target cell for inter-RAT handover to NR. It is based on timing reference of EUTRA PCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.

	SystemInfoListGERAN
If purpose = CellChangeOrder and if the field is not present, the UE has to acquire SI/PSI from the GERAN cell.

	t304
Timer T304 as described in clause 7.3. Value ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on. EUTRAN includes extended value ms10000-v1310 only when UE supports CE.

	targetRAT-Type
Indicates the target RAT type. If the target RAT is NR TN or NR NTN, the targetRAT-Type is set to nr.

	targetRAT-MessageContainer
The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters relevant for the target radio access technology. NOTE 1.

A complete message is included, as specified in the other standard.



	Conditional presence
	Explanation

	concHO
	The field is mandatory present if the mobilityCDMA2000-HRPD is set to "handover"; otherwise the field is optional present, need ON.

	concRedir
	The field is mandatory present if the mobilityCDMA2000-HRPD is set to "redirection"; otherwise the field is not present.

	GERAN
	The field should be present if the purpose is set to "handover" and the targetRAT-Type is set to "geran"; otherwise the field is not present

	PSHO
	The field is mandatory present in case of PS handover toward GERAN; otherwise the field is optionally present, but not used by the UE

	UTRAGERANEPC
	The field is mandatory present if the targetRAT-Type is set to "utra" or "geran" or if the targetRAT-Type is set to "eutra" and the source CN is 5GC; otherwise the field is not present



NOTE 1:	The correspondence between the value of the targetRAT-Type, the standard to apply and the message contained within the targetRAT-MessageContainer is shown in the table below:
	targetRAT-Type
	Standard to apply
	targetRAT-MessageContainer

	cdma2000-1XRTT
	C.S0001 or later, C.S0007 or later, C.S0008 or later
	

	cdma2000-HRPD
	C.S0024 or later
	

	eutra
	TS 36.331 (clause 5.4.2)
	RRCConnectionReconfiguration

	geran
	GSM TS 04.18, version 8.5.0 or later, or TS 44.018 (clause 9.1.15)

TS 44.060, version 6.13.0 or later (clause 11.2.43)

TS 44.060, version 7.6.0 or later (clause 11.2.46)
	HANDOVER COMMAND


PS HANDOVER COMMAND


DTM HANDOVER COMMAND

	nr
	TS 38.331 (clause 6.2.2)
	RRCReconfiguration

	utra
	TS 25.331 (clause 10.2.16a)
	HANDOVER TO UTRAN COMMAND
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