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1
Introduction

In last RAN3 meeting, the slice mobility related topic was discussed and the WF R3-180562 was created for the further discussion.  This contribution will discuss these issues and proposal is provided.
2
Discussion
The Way Forward R3-180562 is logged as below 

Mobility agreement

· Slices not supported at the target node shall be dropped

· S-NSSAI should be provided by the MN in S-NODE MODIFICATION REQUEST message 

· If target node does not support the same slices as the source node, both Xn and NG HO are possible 

· If target RAN node receives in HO message a PDU session resource associated with a non-supported slice, that PDU session resource shall be failed to be set up (in the HO response message) 

· Target RAN node signals failed PDU session (AS) resources 

Open issue

1. Whether the reasons captured in this document would justify the introduction of failure cause (or alternatively list of slices) for failed PDU sessions in the PATH SWITCH REQUEST message: to be continued…

2. Who drops the non-supported slices? 

In CATT previous contribution [1], we discussed the mobility with slice in idle and inactive mode; it is same as mobility without slice. In this contribution, we will focus on the above issue with red colour on mobility with slice in connected mode.
A UE in connected mode has a NAS signalling connection with the AMF over N1. The handover will be performed when slice base mobility is performed. The Xn handover and NG handover may be performed according the network configuration status.
As definition, in the same Registration Area, all the tracking Area support the UE allowed slice. So the supported UE allowed slice is same in source node and target node. So the handover can be performed same as no slice configuration. No any PDU of the allowed slice will be dropped during the HO.
Observation 1: Xn handover should be performed when intra registration area mobility in connected mode if Xn is configured, NG HO is performed if Xn is not configured
If the any specific slice level resource is shortage in target node, the target node should include PDU Sessions Not Admitted List with the reason No slice Resources Available in the HANDOVER REQUEST ACKNOWLEDGE and send to the source node. The list of Admitted PDU Sessions and list of rejected PDU sessions will be sent by target node to AMF via Path Switch Request. The CN may handle the rejected PDU Sessions according the reason 
Proposal 1: Target Node sends the HO Ack include PDU Sessions Not Admitted List with No Slice Resources Available to the source node if slice level resource shortage when Xn HO 
Proposal 2: Target Node should send Path Switch request include rejected PDU sessions with the reason is No Slice Resources Available
The slice configuration is different in the different Registration Area. When UE perform the Inter Registration Area mobility, the source node and target node have different slice configuration. The RAN3 agreement was concluded in last meeting on the slice not supported as blow.
· Slices not supported at the target node shall be dropped

· If target node does not support the same slices as the source node, both Xn and NG HO are possible 

In the release-15, SA2 agreed that the slice remapping is not supported. So as agreement, the PDU session of the not supported slice should be drop. The NG and Xn HO are possible to drop the PDU session according the RAN3 agreement.

If PDU session of no supported slice should be dropped, here we analyze how NG and Xn HO drop the PDU of not supported slice.
 In NG HO, the 5G-CN decide drop this PDU after get HO required. 5G-CN will remove the not supported PDU and send HO request with the supported PDU. Then the target node handles HO procedure. Also the target node may reject some PDU session due to some resource reason. 

 In Xn HO, the PDU session of not supported slice can be dropped by two ways.

1) The source node may drop the PDU session of not supported slice. The source only sends the target node supported PDU session to target node. Because the source node knows the target node slice supported information from the Xn setup and configuration update. The 5G-CN implicit derive the dropped PDU sessions from the admitted PDU in Path Switch from target node and own stored PDU session information and handle them. The potential risk is if the target node slice supported information is sync lost between the source node and target node, some supported PDU may be dropped.
2) The target node drops the PDU session of not supported slice. The source node sends all the PDU session to target node. The target node should include PDU Sessions Not Admitted List with the reason Slice Not Supported in HANDOVER REQUEST ACKNOWLEDGE for these dropped PDU sessions.  The list of Admitted PDU Sessions and list of Rejected PDU sessions with specified reason will be sent by target node to AMF via Path Switch Request. The 5G-CN may handle the rejected PDU Sessions according the reason 

Compare the above three not supported PDU dropped ways, the Xn HO firstly handle the admitted and then inform 5G-CN to handle the not supported PDU in CN. The NG HO use more message procedure to handle the PDU dropped. So the Xn HO is the best choice because it is simply and short delay for the admitted PDU service.

Proposal 3: Xn Handover is first choice if the target node doesn’t support same slice in connected mode.
 Proposal 4: The source node or the target node can drop the PDU session of the not supported slice

Proposal 5: Target Node sends the HO Ack include PDU Sessions Not Admitted List with Slice Not Supported to the source node if target node drops the not supported PDU sessions
Proposal 6: Target Node should send Path Switch Request include rejected PDU sessions with the reason No Slice Resources Available if target node drops the not supported PDU sessions
If the target node does not support any of the UE served slices, the NG handover is the best choice. Because the CN also aware the target node configuration according NG setup procedure in 38.413. The CN may not send HO request to target node and HANDOVER PREPARATION FAILURE will be sent to the source node. The CN quickly trigger the allowed S-NSSAI change procedure (i.e. UE Configuration Update procedure) according description in 25.301. 
Proposal 7: NG Handover is first choice if all the severed slice not supported by target node. 

3 Conclusion

This contribution analyzes the slice mobility issue, the following proposal is made:
Observation 1: Xn handover should be performed when intra registration area mobility in connected mode if Xn is configured, NG HO is performed if Xn is not configured

Proposal 1: Target Node sends the HO Ack include PDU Sessions Not Admitted List with No Slice Resources Available to the source node if slice level resource shortage when Xn HO 

Proposal 2: Target Node should send Path Switch request include rejected PDU sessions with the reason is No Slice Resources Available

Proposal 3: Xn Handover is first choice if the target node doesn’t support same slice in connected mode.

 Proposal 4: The source node or the target node can drop the PDU session of the not supported slice

Proposal 5: Target Node sends the HO Ack include PDU Sessions Not Admitted List with Slice Not Supported to the source node if target node drops the not supported PDU sessions

Proposal 6: Target Node should send Path Switch Request include rejected PDU sessions with the reason No Slice Resources Available if target node drops the not supported PDU sessions

Proposal 7: NG Handover is first choice if all the severed slice not supported by target node. 

Based on the above discussion, the corresponding text proposal is provided for 38.413 NG and 38.423 Xn. 
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5 TP for stage3 TS 38.413
/////////////////////////////////////////////////////// Start of change /////////////////////////////////////////////////////////////////////////////
9.2.3.8
PATH SWITCH REQUEST

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

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN 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
	M
	
	9.3.1.27
	
	YES
	ignore

	UE Security Capabilities
	M
	
	<ref>
	
	YES
	ignore

	PDU Session To Be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>PDU Session To Be Switched in Downlink Item IEs
	
	1..<maxnoofPDUSessionResources> 
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI (FFS)
	O
	
	9.3.1.35
	
	-
	

	>>PDU Session Path Switch Request Transfer
	M
	
	9.3.1.21
	
	YES
	ignore

	PDU Sessions Failed To Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Sessions Failed To Setup Item IEs
	
	1..<maxnoofPDUSessionResources>
	
	
	
	

	
	
	
	
	
	
	

	>>PDU Session List
	O
	
	PDU Session List

9.3.1.13
	
	YES
	reject


/////////////////////////////////////////////////////// End of change /////////////////////////////////////////////////////////////////////////////
6 TP for stage3 TS 38.423
/////////////////////////////////////////////////////// Start of change /////////////////////////////////////////////////////////////////////////////
9.1.1.2
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.

Direction: target NG-RAN node ( source NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Old NG-RAN node UE XnAP ID
	M
	
	<reference>
	Allocated at the source NG-RAN node
	YES
	ignore

	New NG-RAN node UE XnAP ID
	M
	
	<reference>
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Sessions Admitted List
	M
	
	9.2.1.1
	
	YES
	ignore

	PDU Sessions Not Admitted List
	O
	
	9.2.1.4


	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Includes reference to either TS 36.331 or TS 38.331, depending on the kind of intra-system HO.
	YES
	ignore


Editor’s Note: Message structure and IEs need further checking and completion. Further details FFS. 
9.2.1.4 PDU Sessions Not Admitted List

Editor’s Note:
The IE structure need further checking and completion. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Sessions Admitted List
	
	1
	
	
	
	

	>PDU Session Not Admitted Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI
	O
	
	<ref>
	
	-
	

	>>cause
	O
	
	<ref>
	
	-
	


/////////////////////////////////////////////////////// End of change /////////////////////////////////////////////////////////////////////////////
















