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1   Introduction
During the discussion in last RAN3 NR-AH#2 meeting, a working assumption was made that Xn should be available in RAN notification area configured to an inactive mode UE.
In this contribution, we continue the discussion of NG based context fetch, focusing on the case when the UE moves out of the RAN notification area and where no Xn is available between the new gNB and anchor gNB, in the coverage of one AMF.
2   Discussion

The UE in INACTIVE state needs to notify the network when it moves out of the configured RAN notification area. When a new gNB receives a RAN notification area update from the UE, the new gNB needs to trigger the context fetch towards the anchor gNB. 
The working assumption that Xn should be available in RAN notification area implies that there really exists the scenario where no Xn is available between the new gNB and the old gNB when the UE moves out of RNA. A simple example is shown in Figure 1 below. 
In such case, the NG based context fetch procedure is deemed necessary to enable the new gNB retrieve the UE context from anchor gNB through AMF.
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Figure 1: RAN based notification area update when Xn unavailable
Proposal 1: NG context fetch should be supported in case when the UE moves out of RAN notification area and there is no Xn between anchor gNB and the new gNB.
Regarding the NG context fetch procedure, there are 2 options:
· Option1: NG UE context fetch indication + NG handover preparation procedure
In this option, an indication of UE Context fetch could be used to carry the UE related info (e.g., Resume ID) to the AMF so that the AMF could forward to the anchor gNB as shown in Figure 2. And then a NG handover preparation could be trigged to provide the UE context from anchor gNB to the new gNB. Existing gNB/AMF Configuration Transfer Procedures could be used to carry the UE context fetch indication.
To allow the new gNB to associate a handover request with the inactive UE triggering RAN location area update, the resume ID needs to be returned in the HANDOVER REQIRED/HANDOVER REQUEST messages. Usually, there should have no data forwarding requirement in such case since it is triggered by RNA update. However, if there happens to DL data arrives at the old gNB during context fetch is triggered, the data forwarding procedure could be performed as legacy NG handover procedure.
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Figure 2: NG context fetch by NG handover preparation
· Option2:  new class 2 NG context retrieval procedure
In this option, we define new NG context retrieval request, new NG context retrieval response, and new NG data forwarding indication procedures on NG which are similar as Xn based context retrieval procedure.
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Figure 3: NG context fetch based on NG context retrieval
Option2 needs more specification efforts comparing to option1, for example, new context retrieval procedure is needed on NG interface. The content of context retrieval message is going to be very similar as NG handover procedure, if we duplicates the context in two procedures, more maintenance effort will be needed in the future when adding new parameter to UE context.
Therefore, we prefer to use option1 to support NG context fetch for INACTVIE UEs.
Proposal 2: gNB configuration transfer and AMF configuration transfer are used to carry the context fetch indication from new gNB to anchor gNB via AMF.
Proposal 3: NG handover preparation procedure is reused to support NG context fetch for inactive UEs when there is no Xn available between new gNB and anchor gNB. 
3   Conclusion
In this contribution, we analyse the need of NG context fetch and the possible options to support this, and get the following proposals:
Proposal 1: NG context fetch should be supported in case when the UE moves out of RAN notification area and there is no Xn between anchor gNB and the new gNB.

Proposal 2: gNB configuration transfer and AMF configuration transfer are used to carry the context fetch indication from new gNB to anchor gNB via AMF.
Proposal 3: NG handover preparation procedure is reused to support NG context fetch for inactive UEs when there is no Xn available between new gNB and anchor gNB. 
A corresponding stage 3 TP is provided in section 4.
4   Text Proposals
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
8.8
Configuration Transfer Procedures

8.8.1
gNB Configuration Transfer

8.8.1.1
General

The purpose of the gNB Configuration Transfer procedure is to transfer RAN configuration information or UE Information for the UE in RRC_INACTIVE from the gNB to the AMF. The AMF does not interpret the transferred RAN configuration information. This procedure uses non-UE associated signalling.

Editor’s Note:
Further details are FFS.

8.8.1.2
Successful Operation
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Figure 8.8.1.2-1: gNB configuration transfer

The gNB initiates the procedure by sending the GNB CONFIGURATION TRANSFER message to the AMF.

If the AMF receives the SON Configuration Transfer IE, it shall transparently transfer the SON Configuration Transfer IE towards the gNB indicated in the Target gNB-ID IE which is included in the SON Configuration Transfer IE.
If the AMF receives the UE Information IE, it shall transparently transfer the UE Information IE towards the gNB indicated in the Resume ID IE which is included in the UE Information IE.
Editor’s Note:
Further details are FFS.

8.8.1.3
Abnormal Conditions

Not applicable.

8.8.2
AMF Configuration Transfer

8.8.2.1
General

The purpose of the AMF Configuration Transfer procedure is to transfer RAN configuration information or UE Information for the UE in RRC_INACTIVE from the AMF to the gNB. This procedure uses non-UE associated signalling.

Editor’s Note:
Further details are FFS.

8.8.2.2
Successful Operation
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Figure 8.8.2.2-1: AMF configuration transfer

The procedure is initiated with an AMF CONFIGURATION TRANSFER message sent from the AMF to the gNB.

Editor’s Note:
The following text is based on TS 36.413. Text not related to TNL address discovery is removed, other text is adapted. Applicability of the IEs described below for use in NGAP is FFS.

If the gNB receives, in the SON Configuration Transfer IE, the SON Information IE containing the SON Information Request IE, it may transfer back the requested information towards the gNB indicated in the Source gNB-ID IE of the SON Configuration Transfer IE by initiating the gNB Configuration Transfer procedure.

If the gNB receives, in the SON Configuration Transfer IE, the Xn TNL Configuration Info IE containing the gNB Xn Extended Transport Layer Addresses IE, it may use it as part of its ACL functionality configuration actions, if such ACL functionality is deployed.

If the gNB receives, in the SON Configuration Transfer IE, the SON Information IE containing the SON Information Reply IE including the Xn TNL Configuration Info IE as an answer to a former request, it may use it to initiate the Xn TNL establishment.
In case the IP-Sec Transport Layer Address IE is present and the GTP Transport Layer Addresses IE within the gNB Xn Extended Transport Layer Addresses IE is not empty, GTP traffic is conveyed within an IP-Sec tunnel terminated at the IP-Sec tunnel endpoint given in the IP-Sec Transport Layer Address IE.

In case the IP-Sec Transport Layer Address IE is not present, GTP traffic is terminated at the endpoints given by the list of addresses in the gNB GTP Transport Layer Addresses IE within the gNB Xn Extended Transport Layer Addresses IE.

In case the gNB GTP Transport Layer Addresses IE is empty and the IP-Sec Transport Layer Address IE is present, SCTP traffic is conveyed within an IP-Sec tunnel terminated at the IP-Sec tunnel endpoint given in the IP-Sec Transport Layer Address IE, within the gNB Xn Extended Transport Layer Addresses IE.

If the gNB is configured to use one IPsec tunnel for all NG and Xn traffic (IPsec star topology) then the traffic to the peer gNB shall be routed through this IPsec tunnel and the IP-Sec Transport Layer Address IE shall be ignored.
If the gNB receives the UE Information IE, it may use it to trigger handover preparation procedure to the gNB which initiates transfer of the UE Information IE.
Editor’s Note:
Further details are FFS.
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.2.3
UE Mobility Management Messages

9.2.3.1
HANDOVER REQUIRED

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the source gNB to the AMF to request the preparation of resources at the target.

Direction: gNB ( AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<ref>
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	<ref>
	
	YES
	reject

	gNB UE NGAP ID
	M
	
	<ref>
	
	YES
	reject

	Handover Type
	M
	
	<ref>
	
	YES
	reject

	Cause
	M
	
	<ref>
	
	YES
	ignore

	Target ID
	M
	
	<ref>
	
	YES
	reject

	Direct Forwarding Path Availability
	O
	
	<ref>
	
	YES
	ignore

	Source to Target Transparent Container
	M
	
	<ref>
	
	YES
	reject

	Resume ID
	O
	
	<ref>
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.2.3.4
HANDOVER REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

Editor’s Note:
Whether the SMF related information should be grouped in a container is FFS.

This message is sent by the AMF to the target gNB to request the preparation of resources.

Direction: AMF ( gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<ref>
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	<ref>
	
	YES
	reject

	Handover Type
	M
	
	<ref>
	
	YES
	reject

	Cause
	M
	
	<ref>
	
	YES
	ignore

	PDU Sessions To Be Setup List
	
	1
	
	
	YES
	reject

	>PDU Sessions To Be Setup Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>Transport Layer Address
	M
	
	<ref>
	
	-
	

	>>GTP-TEID
	M
	
	<ref>
	To deliver UL PDUs.
	-
	

	Source to Target Transparent Container
	M
	
	<ref>
	
	YES
	reject

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	Resume ID
	O
	
	<ref>
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.2.7
Configuration Transfer Messages

9.2.7.1
GNB CONFIGURATION TRANSFER

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the gNB in order to transfer RAN configuration information or UE Information for the UE in RRC_INACTIVE.

Direction: gNB ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<ref>
	
	YES
	ignore

	SON Configuration Transfer
	O
	
	<ref>
	
	YES
	ignore

	UE Information
	O
	
	9.3.3.x
	        FFS
	YES
	ignore


9.2.7.2
AMF CONFIGURATION TRANSFER

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF in order to transfer RAN configuration information or UE Information for the UE in RRC_INACTIVE.
Direction: AMF ( gNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<ref>
	
	YES
	ignore

	SON Configuration Transfer
	O
	
	<ref>
	
	YES
	ignore

	UE Information
	O
	
	9.3.3.x
	        
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.3.3.x
UE Information

This IE contains the information of the UE in RRC_INACTIVE to be sent to the gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Resume ID
	M
	
	<ref>
	FFS
	
	


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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