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1	Introduction
[bookmark: _Toc474247438]This contribution analyzes the country specific routing for an RRC CONNECTED UE. 
2	Discussion
SA2 TS23.502 ([1]) agreed following:
The Inter NG-RAN node N2 based handover procedure specified in clause 4.9.1.3 may also be used for intra-NG-RAN node handover.
NOTE: One use case for intra-NG-RAN handover to be performed by the Inter NG-RAN node N2 based handover procedure is when an NG-RAN node serves a satellite access system that covers more than one country. In such a situation, the UE might move from a "cell" in one country into a "cell" in another country, and the NG-RAN node may need to cause the AMF to change to an AMF serving the UE's new country.
An example for NTN is shown in below figure. A NTN cell (e.g. a GEO cell) may cover a large geographical area that may span more than one country. The operator from each country may use its own CN to serve its UEs. The neighboring operator may have roaming agreement to support a UE roams in a different country, but it is still in the same NTN cell. In this case, a NTN cell/gNB is shared among the operators. SA2 requirement mandates the gNB selects a correct AMF to serve the UE, e.g. based on the country that the UE is located. When a RRC CONNECTED UE moves across the country border (shown in Fig.1), the serving gNB initiates a N2-based Handover to change the AMF for the UE. 



[bookmark: _Ref65521257]Figure 1: NTN deployment example when a shared gNB connects with different AMFs
In this N2-based handover, it is the same gNB/cell serving as the source gNB/cell and target gNB/cell. An example call flow is shown below (the procedures for CN nodes are skipped).


Figure 2: Example for inter-AMF HO
· Step 0: a RRC CONNECTED UE is in Country A, and it is served by the gNB and the source AMF. 
· Step 1: the RRC CONNECTED UE moves to country B. 
· Step 2: The UE may provide its location information to the gNB. 
It is FFS (and maybe related to RAN2) on how the gNB track the UE’s location, and know the UE has moved into Country B.  In this example, it is assumed that the UE provides its location information to the gNB. 
· Step 3: the gNB determines the UE has moved to country B. The gNB may be preconfigured with the country boarder information, in order to determine the country that the UE is located. 
· Step 4: the gNB initiates the N2 handover preparation procedure. 
· Step 5: source AMF initiates Namf_Communication_CreateUEContext Request to Target AMF. 
· Step 6-7: Target AMF initiates the N2 Handover Resource Allocation procedure towards target gNB, which is also the source gNB. 
· Step 8: Target AMF initiates Namf_Communication_CreateUEContext Response to Source AMF.
· Step 9: Source AMF sends a N2 Handover Command to source gNB. 
· Step 10: source gNB send the HandoverCommand to the UE
· Step 11: The UE executes the Reconfiguration, e.g. reconfigure with the new security key associated with target AMF. 
· Step 12: the UE sends the RRCReconfigurationComplete to the gNB.
· Step 13: the UE is still served by the same gNB/cell, but served by target AMF. 
Since it is an existing UE served by the same “source” gNB/cell and “target” gNB/cell, there is no need to perform admission control, resource allocation, and radio parameter reconfiguration in the “target” gNB/cell. So it is necessary that “target” gNB shall know the HO is related to an existing UE served by the “source” gNB during the HO resource allocation procedure (Step 6). 
Observation 1: during the N2-HO to change the AMF for a UE, the gNB shall know the HO is related to an existing UE.
It may require an identity to be sent from “source” gNB to “target” gNB to identify an existing UE. Similar issue was discussed in inter-system handover to 4G to enable node-internal data forwarding in case of shared en-gNB/gNBs. An UE Context Reference at Source IE was introduced in the Source eNB to Target eNB Transparent Container IE (TS36.413).

[bookmark: _Toc20954464][bookmark: _Toc36551767][bookmark: _Toc45831989][bookmark: _Toc51762942][bookmark: _Toc64381994]9.2.1.144	UE Context Reference at Source
This IE uniquely identifies a UE association over an NG interface and the source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[bookmark: _Hlk30435938]Source NG-RAN node
	M
	
	Global RAN Node ID
9.2.1.131
	
	–
	

	RAN UE NGAP ID
	M
	
	9.2.1.145
	Allocated at the source (Master-)NG-RAN node.
	–
	




Similar change is needed to support the N2-based HO for AMF change. When the “target” gNB receives this ID, “target” gNB can know the HO is for an existing UE served by the “source” gNB, thus skip the admission control, resource reservation, and radio parameter reconfiguration. 
Proposal 1: To enable the “target’ gNB know the N2-HO is related to an existing UE, introduce a new ID in the source NG-RAN node to Target NG-RAN node transparent container. 
A draft TP for TS38.413 BL CR can be found at the annex section. 

3	Conclusions
In this contribution, we analyzed the impact to RAN3 to support country specific routing for an RRC CONNECTED UE. Our observation and proposals are:
Observation 1: during the N2-HO to change the AMF for a UE, the gNB shall know the HO is related to an existing UE.
Proposal 1: To enable the “target’ gNB know the N2-HO is related to an existing UE, introduce a new ID in the source NG-RAN node to Target NG-RAN node transparent container. 
[bookmark: _GoBack]A draft TP for TS38.413 BL CR can be found at the annex section. 
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[bookmark: _Toc64445928]8.4.2.2	Successful Operation


Figure 8.4.2.2-1: Handover resource allocation: successful operation
The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.
**  Unchanged part is skipped  **
If the Extended Connected Time IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, use it as described in TS 23.501 [9].

If the target NG-RAN node receives the UE Context Reference at Source IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, it may use it to identify an existing UE.


9.3.1.29	Source NG-RAN Node to Target NG-RAN Node Transparent Container
This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.
Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.
	-
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>QoS Flow Information List
	
	1
	
	
	-
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>UL Forwarding
	O
	
	9.3.1.118
	
	YES
	reject

	>>DRBs to QoS Flows Mapping List
	O
	
	9.3.1.34
	
	-
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.
	-
	

	>E-RAB Information Item
	
	1..<maxnoofE-RABs>
	
	
	-
	

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	Target Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	
	-
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	-
	

	UE History Information
	M
	
	9.3.1.95
	
	-
	

	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]SgNB UE X2AP ID
	O
	
	9.3.1.127
	Allocated at the Source en-gNB
	-
	

	UE History Information from UE
	O
	
	9.3.1.166
	
	YES
	ignore

	UE Context Reference at Source
	O
	
	9.3.1.xxx
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.




9.3.1.xxx	UE Context Reference at Source
This IE uniquely identifies a UE association over an NG interface and the source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Source NG-RAN node
	M
	
	Global gNB ID
9.3.1.6
	
	–
	

	RAN UE NGAP ID
	M
	
	9.3.3.2
	Allocated at the source NG-RAN node.
	–
	















[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalRedundantDL-NGU-UP-TNLInformation,
	id-AdditionalRedundantDLQosFlowPerTNLInformation,
	id-AdditionalRedundantNGU-UP-TNLInformation,
	id-AdditionalRedundantUL-NGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-AlternativeQoSParaSetList,
	id-BurstArrivalTimeDownlink,
	id-Cause,
	id-ContextatSource,
	id-CNPacketDelayBudgetDL,
	id-CNPacketDelayBudgetUL,

**  Unchanged part is skipped  **
ConfiguredTACIndication ::= ENUMERATED {
	true,
	...
}

ContextatSource ::= SEQUENCE {
	sourceNG-RAN-node-ID				GlobalGNB-ID,
	rAN-UE-NGAP-ID						RAN-UE-NGAP-ID,
	iE-Extensions						ProtocolExtensionContainer { {ContextatSource-ExtIEs} }	OPTIONAL,
	...
}

ContextatSource-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

CoreNetworkAssistanceInformationForInactive ::= SEQUENCE {
	uEIdentityIndexValue				UEIdentityIndexValue,
	uESpecificDRX						PagingDRX																	OPTIONAL,
	periodicRegistrationUpdateTimer		PeriodicRegistrationUpdateTimer,
	mICOModeIndication					MICOModeIndication															OPTIONAL,
	tAIListForInactive					TAIListForInactive,
	expectedUEBehaviour					ExpectedUEBehaviour															OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {CoreNetworkAssistanceInformationForInactive-ExtIEs} }	OPTIONAL,
	...
}

**  Unchanged part is skipped  **

SONInformationRequest ::= ENUMERATED { 
	xn-TNL-configuration-info,
	...
}

SourceNGRANNode-ToTargetNGRANNode-TransparentContainer ::= SEQUENCE {
	rRCContainer							RRCContainer,
	pDUSessionResourceInformationList		PDUSessionResourceInformationList													OPTIONAL,
	e-RABInformationList					E-RABInformationList																OPTIONAL,
	targetCell-ID							NGRAN-CGI,
	indexToRFSP								IndexToRFSP																			OPTIONAL,
	uEHistoryInformation					UEHistoryInformation,
	iE-Extensions		ProtocolExtensionContainer { {SourceNGRANNode-ToTargetNGRANNode-TransparentContainer-ExtIEs} }	OPTIONAL,
	...
}

[bookmark: _Hlk45033035]SourceNGRANNode-ToTargetNGRANNode-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-SgNB-UE-X2AP-ID	CRITICALITY ignore	EXTENSION SgNB-UE-X2AP-ID 												PRESENCE optional		}|
	{ ID id-UEHistoryInformationFromTheUE		CRITICALITY ignore	EXTENSION UEHistoryInformationFromTheUE		PRESENCE optional		}|
	{ID id-ContextatSource						CRITICALITY ignore	EXTENSION ContextatSource							PRESENCE optional		},
	...
}

SourceOfUEActivityBehaviourInformation ::= ENUMERATED {
	subscription-information,
	statistics,
	...
}

[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

**  Unchanged part is skipped  **
id-NB-IoT-PagingDRX									ProtocolIE-ID ::= 324
id-TraceCollectionEntityURI							ProtocolIE-ID ::= 325
id-EmergencyIndicator								ProtocolIE-ID ::= 326
id-ContextatSource									ProtocolIE-ID ::= 3xx

END
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