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1. Introduction
In the last RAN3 meeting, it was made the working assumption on exchanging the information on slice associated with PDU session(s) over Xn HO signaling and NG HO signaling. However, to support the mobility considering the slice availability, there are still some issues to be solved. Especially, it should be considered how to support the mobility across different registration areas. In this contribution, we examine this issue and then provide our view on it.
2. Discussion

2.1. Mobility across registration areas
In the last RAN3 #97 meeting, there were some discussions about how to support the UE’s mobility across the different registration areas. As mentioned in the SA2’s LS [1], if a handover needs to be performed to a target gNB that does not support all slices currently having RAN resources setup in the source gNB, the source gNB basically triggers a NG-based handover instead of the Xn-based handover. However, when the target gNB supports only part of slices signaled by the source gNB, it is not yet decided how to support the UE’s mobility. In the last meeting, two possible options were introduced to support the UE’s mobility across the different registration areas as follows [2]:
	…
MOBILITY ACROSS REGISTRATION AREAS

1) NG HO across RAs if target does not support at least one slice signaled by the source

2) Xn HO across RAs if target does not support at least one slice signaled by the source
…


In the option 1, the source gNB always triggers the NG-based handover although the Xn connectivity is available between the gNBs. This means that in this option, the CN is always involved for the UE’s mobility across different registration areas. Since the CN is responsible for the establishment and release of the PDU sessions, and is also aware of which slices can be supported by the target gNB, the PDU sessions associated with the non-supported slices may be naturally removed by the CN during the mobility. 
However, it seems to be complicated that the source gNB always triggers the NG-based handover whenever the UE moves across different registration areas. In order to trigger the NG-based handover for that UE, the source gNB should always check whether the target can support all the slices associated with the on-going PDU sessions or not. The NG-based handover also seems to cause unnecessary latency and complexity because the AMF always checks to the SMFs which PDU session is accepted or not.
Observation 1: It seems to be complicated and unnecessary that the source gNB always triggers the NG-based handover whenever the UE moves across different registration areas.
For the option 2, the source gNB first triggers the Xn-based handover when the Xn connectivity is available. As we agreed in the last RAN3 #97 meeting, the source gNB should send to the target gNB the information on the S-NSSAI related to the PDU session(s) in the HANDOVER REQUEST message via the Xn interface [2]. Based on this information, the target node can be aware of which of the configurations applies for the specific network slice that the UE is using at the source node. For the non-supported slices, the target gNB just rejects the PDU sessions related to the non-supported slices according to the LS from the SA2 [1]. After the handover execution via the Xn interface, the target gNB sends the accepted and rejected PDU session list to the AMF by using the Path switch procedure. Then, the Registration update procedure will be triggered to align the set of slices supported in the new registration area between UE and network at NAS level. This means that the Xn-based handover can be used to support the UE’s mobility across different registration areas. Unlike the option 1, the source gNB may be able to skip the check process for the slice support in the target gNB. Even if the slice availability is considered, the option 2 can follow the legacy Xn HO procedure. There is no reason to avoid the Xn-based handover in this case. 
Observation 2: The option 2 can be used for the mobility across different registration areas.
Based on these observations above, the following proposal is suggested to RAN3:
Proposal 1: The Xn-based handover should be triggered when the Xn connectivity is available and UE moves across different registration areas.
2.2. Slice-related information at Path Switch procedure
As mentioned above, the source gNB should send to the target gNB the S-NSSAI that the UE is now using for the Xn-based handover. Based on this information, the target gNB needs to check that it can support the slices associated with the on-going PDU sessions. However, it is FFS whether the target gNB sends to the AMF the slice information associated with the accepted and rejected PDU sessions in last RAN3 meeting. 
Basically, it seems to be necessary that the slice information in the PATH SWITCH REQUEST message should be sent to the AMF by the target gNB. The AMF is responsible for allocating the suitable slices for that UE. Therefore, in order to align with the UE the supported slices in a new registration area, the AMF needs to confirm the accepted and rejected list for the slices in the target gNB. To this end, the target gNB should send the accepted and rejected slice lists to the AMF by using the PATH SWITCH REQUEST message. Based on this information, the AMF may remove the rejected slices. Therefore, the target gNB needs to be informed of the result of the slice removal by using the PATH SWITCH REQUEST ACKNOWLDEGE message. In addition, if the slice remapping is considered in next release, the AMF can reselect the new slices instead of the rejected slices without signalling with the SMF corresponding to the rejected S-NSSAI.
Proposal 2: By using the Path switch procedure, the accepted and rejected S-NSSAIs needs to be exchanged between the target gNB and AMF.
Based on this principle, the following figure depicts the basic scenario where the slice related information is transferred from the source gNB to the target gNB for the Xn-based handover.
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Figure 1. Example of call flow for connected mode Xn-based handover
The description for the procedure above is given as follows: 
1.  A MEASUREMENT REPORT message is triggered and sent to the source gNB, which can be per slice.

2.  The source gNB makes Xn-based handover decision based on MEASUREMENT REPORT per slice and RRM information for the UE.
3.  The source gNB sends a HANDOVER REQUEST message to the target gNB passing necessary information to prepare the Xn-based handover at the target side, which may include slice related information, i.e., slice list that the UE is using at the source gNB.
4.  After the
admission control, the target gNB sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB, which includes the accepted and rejected list for the PDU sessions in the target gNB for the UE.
5.  The Xn-based handover is executed.
6.  The target gNB sends a PATH SWITCH REQUEST message to AMF to inform that the UE has changed cell in registration area 2, which may include the slice related information, i.e., slice list accepted and rejected in the target gNB for the UE.
7.  The AMF sends a PATH SWITCH REQUEST ACKNOWLEDGE message to the target gNB. 

Based on the analysis above, the following proposal is suggested to RAN3:
Proposal 3: It is proposed to agree the text proposals in the appendix of this contribution.
3. Conclusion
In this contribution, we focused on open issue to make slice-aware at the target gNB during the mobility and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The Xn-based handover should be triggered when the Xn connectivity is available and UE moves across different registration areas.

Proposal 2: By using the Path switch procedure, the accepted and rejected S-NSSAIs needs to be exchanged between the target gNB and AMF.
Proposal 3: It is proposed to agree the text proposals in the appendix of this contribution.
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6. Appendix : Text proposal to TS 38.413
This appendix provides the Text proposal to TS 38.413 based on the proposals of this contribution.
----------------Start of the First Change---------------
9.2.3.8
PATH SWITCH REQUEST

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

Editor’s Note:
The split of this message using an NGAP SM container transparent to the AMF is subject to confirmation.

This message is sent by the gNB to inform the AMF of the new serving gNB and to transfer some NG-U DL tunnel termination point(s) to the SMF via the AMF for one or multiple PDU sessions.
Direction: gNB ( AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Source AMF UE NGAP ID
	M
	
	AMF UE NGAP ID

9.3.3.1
	
	YES
	reject

	User Location Information (FFS)
	M
	
	<ref>
	
	YES
	ignore

	UE Security Capabilities
	M
	
	<ref>
	
	YES
	ignore

	PDU Sessions To Be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>PDU Sessions Switched in Downlink Item IEs
	
	1..<maxnoofPDUSessionResources> 
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI 
	O
	
	<ref>
	
	-
	

	>>PDU Session Switch Request Transfer
	M
	
	<ref>
	This IE includes a container from the RAN to the SMF node transparently to the AMF.
	-
	


9.2.3.9
PATH SWITCH REQUEST ACKNOWLEDGE

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

Editor’s Note:
The split of this message using two NGAP SM containers transparent to the AMF is subject to confirmation.

This message is sent by the AMF to inform the gNB that the path switch has been successfully completed in the 5GS.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	gNB UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Security Context
	M
	
	<ref>
	
	YES
	ignore

	PDU Sessions To Be Switched in Uplink List
	
	0..1 
	
	
	YES
	reject

	>PDU Sessions Switched in Uplink Item IEs
	
	1..<maxnoofPDUSessionResources> 
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI 
	O
	
	<ref>
	
	-
	

	>>PDU Session Switch Uplink Transfer
	M
	
	<ref>
	This IE includes a container from the SMF to the RAN node transparently to the AMF.
	-
	

	PDU Sessions Released List
	
	0..1
	
	
	YES
	reject

	>PDU Sessions Released Item IEs
	
	1..<maxnoofPDUSessionResources> 
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI 
	O
	
	<ref>
	
	-
	

	>>PDU Session Switch Response Transfer
	M
	
	<ref>
	This IE includes a container from the SMF to the RAN node transparently to the AMF.
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


----------------End of the First Change---------------[image: image2.png]
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