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1
Introduction

In RAN3 NR2 meeting, the slice mobility related topic was discussed, some issues still are opened.  This contribution will discuss these issues and proposal is provided.
2
Discussion
When a UE registers with the network over the 3GPP access, the AMF allocates a set of tracking areas in TAI List to the UE. The Registration Area is the AMF allocated set of tracking areas in TAI List.
In 38.300, the slice configuration is assumed that the slice configuration does not change within the UE’s Registration Area.
Base on the above information, in this contribution, we discuss the UE slice based mobility when it is in idle mode, inactive mode and connected mode from the view of intra-Registration Area, inter-Registration Area.
1.1 Slice based mobility in idle mode and inactive mode 
1.1.1 Intra Registration Area
As definition, In the same Registration Area the slice configuration is same. In idle mode and inactive mode, the UE mobility is same as no slice configured related mobility because the UE is in the same slice configuration area. 
1.1.2 Inter Registration Area

There are different slices between the different RA. When UE perform mobility between slice, in idle mode and inactive mode, it is inter Registration Area mobility. The Registration procedure will be triggered as statement as below in Section  4.2.2, 23.502  . The new allowed slice/S_NSSAI will be assigned for the UE during this procedure.

The Registration procedure is used when the UE needs to perform initial registration to the 5GS, mobility registration update upon changing to a new Tracking area (TA) outside the UE's registration area in both CM_CONNECTED and CM_IDLE mode.
Observation 1: The UE Registration procedure will be triggered when UE perform mobility between different RAs in idle mode and inactive mode.
1.2 Slice based mobility 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.
1.2.1 Intra Registration Area
As definition, in the same Registration Area, the slice configuration is same. So the supported slice is same in source node and target node. So the handover can be performed same as no slice configuration. Xn handover is first priority choice if Xn configured. The NG handover may be performed if there is no Xn configured between source node and target node.
Observation 2: Xn handover should be performed when intra registration area mobility in connected mode if Xn is configured
If the any specific slice level resource is shortage in target node, the target node should send the HANDOVER REQUEST ACKNOWLEDGE include PDU Sessions Not Admitted List with No slice Resources Available 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 deactivate the rejected PDU Sessions. 
 Proposal 1: Target Node send 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 
1.2.2 Inter Registration Area

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. According 38.423, the slice information is exchanged when Xn setup. So the NG-RAN node knows the slice configuration of the node which has Xn interface with it. The Source node should aware the target node slice configuration when handover is performed. 
If the target node does not support any of the 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 the below description in 25.301. 
The network, based on local policies, subscription changes and/or UE mobility, operational reasons (e.g. a Network Slice instance is no longer available), may change the set of Network Slice(s) to which the UE is registered and provide the UE new Allowed NSSAI. The network may perform such a change during a Registration procedure or trigger a notification towards the UE of the change of the Network Slices using a Generic UE Configuration Update procedure as specified in TS 23.502 [3], clause 4.2.4. The new Allowed NSSAI is determined as described in clause 5.15.5.2.1 (an AMF Re-allocation may be needed). The AMF provides the UE with the new Allowed NSSAI and TAI list, and:

-
If the changes to the Allowed NSSAI do not require the UE to perform a registration procedure:

-
The AMF indicates that acknowledgement is required, but does not indicate the need to perform a registration procedure;

-
The UE responds with a UE configuration update complete message for the acknowledgement.

-
If the changes to the Allowed NSSAI require the UE to perform a registration procedure (e.g. the new S-NSSAIs require a separate AMF that cannot be determined by the current serving AMF):

-
The serving AMF indicates to the UE that current 5G-GUTI is invalid and the need for the UE to perform a registration procedure after entering CM-IDLE state. The AMF shall release the NAS signalling connection to the UE to allow to enter CM-IDLE based on local policies (e.g. immediately or delayed release);

-
The UE initiates a registration procedure after the UE enters CM-IDLE state. The UE shall include SUPI and new Allowed NSSAI in the registration in this case.
In addition to sending the new Allowed NSSAI to the UE, when a Network Slice used for a one or multiple PDU Sessions is no longer available for a UE, the following applies:

-
If the Network Slice becomes no longer available under the same AMF (e.g. due to UE subscription change), the AMF indicates to the SMF(s) which PDU Session ID(s) corresponding to the relevant S-NSSAI shall be released. The AMF modifies the PDU Session Status correspondingly. The PDU Session(s) context is locally released in the UE when the UE receives the updated PDU Session Status in the Registration Accept or Service Request Accept message.

-
If the Network Slice becomes no longer available upon a change of AMF (e.g. due to Registration Area change), the new AMF indicates to the old AMF that the PDU Session(s) corresponding to the relevant S-NSSAI shall be released. The old AMF informs the corresponding SMF(s) to release the indicated PDU Session(s). The SMF(s) release the PDU Session(s) as described in clause 4.3.4 of TS 23.502 [3]. Then the new AMF modifies the PDU Session Status correspondingly. The PDU Session(s) context is locally released in the UE after receiving the PDU Session Status in the Registration Accept message.
The UE uses UE Configuration (e.g. NSSP) to determine whether ongoing traffic can be routed over existing PDU Sessions belonging to other Network Slices or establish new PDU Session(s) associated with same/other Network Slice.

In order to change the set of S-NSSAIs being used, the UE shall initiate a Registration procedure as specified in clause 5.15.5.2.1.1.

A change of the set of S-NSSAIs (whether UE or Network initiated) to which the UE is registered may, subject to operator policy, lead to AMF change, as described in clause 5.15.5.2.1.

Proposal 2: All the PDU sessions may be released and trigger the allowed S-NSSAI change procedure if the target node does not support any severed slice in source node

If Target does not support at least one slice signaled by the source, the Xn HO should be performed for the low latency and flexible if Xn interface is configured. Because the source node knows the slice configuration information of the target node, the Xn handover can perform as the below solution.

Source node only sends the PDU session list only includes target node supported S-NSSAI or includes the entire list of severed S-NSSAI corresponding PDU to target node. The target node includes the accepted PDU session and the list of rejected PDU sessions in Path Switch Request. CN will deactivate or release the rejected PDU sessions 
The CN may trigger the allowed S-NSSAI change procedure or traffic remapping to other PDU sessions for the released PDU session after Xn HO.

Proposal 3: Xn Handover should be performed when inter Registration Area mobility in connected mode. The PDU session of not supported slice may be removed via Xn handover. 
3 Conclusion

This contribution analyzes the slice mobility issue, the following proposal is made:
Observation 1: The UE Registration procedure will be triggered when UE perform mobility between different slice in idle mode and inactive mode.

Observation 2: Xn handover should be performed when intra registration area mobility in connected mode if Xn is configured

Proposal 1: Target Node send 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: All the PDU sessions may be released and trigger the allowed S-NSSAI change procedure if the target node does not support any severed slice in source node

Proposal 3: Xn Handover should be performed when inter Registration Area mobility in connected mode. The PDU session of not supported slice may be removed via Xn handover. 

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
	
	<ref>
	
	-
	

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

	PDU Session Rejected 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
	
	9.2.8
	
	YES
	ignore

	PDU Sessions Not Admitted List
	O
	
	9.2.x 
	
	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.x 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 /////////////////////////////////////////////////////////////////////////////
















