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1   Introduction
The NG based mobility is captured in TS38.300, as an example for the case of active mode mobility across different Registration Areas (RA). In this paper, we discuss the signalling impact over NG interface. 
2   Discussion
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Figure 1
Procedure of NG based handover
For the active mode mobility across different Registration Areas, the procedure in figure 1 has been captured in TS38.300, and it was agreed in SA2 that [1]:

“All PDU sessions handled by S-RAN (i.e. all existing PDU sessions with active UP connections) shall be included in the Handover Required message, indicating which of those PDU session(s) are requested by S-RAN to handover.” 

AMF stores the identification of serving SMF of each PDU session of UE, for both PDU sessions with active UP connections and with deactivate UP connections. From the AMF point of view, as AMF cannot identify which PDU sessions are active, AMF should be provided all existing PDU sessions with active UP connections, to indicate AMF which PDU sessions are the candidates for NG based handover, and then AMF invokes the Nsmf_PDUSession_UpdateSMContext Request per PDU session to the associated SMF [1]. From the NG-RAN point of view, as no context of deactivate PDU sessions in RAN, all PDU sessions handled by RAN shall be provided to the AMF. 
Proposal 1: All PDU sessions handled by the source NG-RAN shall be included in the HANDOVER REQUIRED message.
It was agreed in RAN3 and SA2 that the non-supported slice will be removed during handover procedure. For case target node does not support the same slices as the source node, regarding to how to remove PDU sessions associated with non-supported slices, there are two options.

Option 1: AMF decides to reject PDU sessions associated with non-supported slice

In option 1, upon reception the HANDOVER REQUIRED message the AMF shall, for each PDU session included in the list of requested PDU session(s), verify whether its associated slice is supported by the target NG-RAN, and only PDU sessions associated with supported slice is indicated in the PDU Session Resource To Be Setup List IE contained in the HANDOVER REQUEST message sent from AMF to the target NG-RAN.
Option 2: Target NG-RAN decides to reject PDU sessions associated with non-supported slice.
In option 2, the AMF forward all PDU sessions handled by the source NG-RAN to the target NG-RAN via HANDOVER REQUEST message, i.e., including PDU sessions associated with both supported and non-supported slices, and the target NG-RAN rejects resources for PDU sessions for non-supported slices. 
We prefer to option 1 as the AMF can identify PDU sessions cannot be supported due to slice availability, hence there is no need to send the information of PDU sessions associated with non-supported slice. Moreover, the AMF can process the PDU sessions associated with non-supported S-NSSAI with lower priority, or skip to wait the response messages of such kind of PDU sessions from the SMF as described in [1]. Hence, option 1 can facilitate the processing in the AMF and reduce the NG based handover latency. 
For case that requested slices are not supported at all in target, the target side is not able to accept any of the PDU session resources, AMF shall sends the HANDOVER PREPARATION FAILURE message with an appropriate cause value to the source NG-RAN node.
Proposal 2: AMF decides to reject PDU sessions associated with non-supported slice. 

3   Conclusion
This contribution discusses the 5GC involved handover signalling impact on NG interface, and we have the following proposals:
Proposal 3: All PDU sessions handled by the source NG-RAN shall be included in the HANDOVER REQUIRED message.
Proposal 4: AMF decides to reject PDU sessions associated with non-supported slice. 
4   Reference
[1] 3GPP TS 23.502: “Procedures for the 5G System; Stage 2”.
5   Annex – TP
Beginning of Text Proposal to TS 38.413
8.4.1
Handover Preparation

8.4.1.1
General

The purpose of the Handover Preparation procedure is to request the preparation of resources at the target side via the 5GC. There is only one Handover Preparation procedure ongoing at the same time for a certain UE.
8.4.1.2
Successful Operation
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Figure 8.4.1.2-1: Handover preparation: successful operation

The source NG-RAN node initiates the handover preparation by sending the HANDOVER REQUIRED message to the serving AMF. When the source NG-RAN node sends the HANDOVER REQUIRED message, it shall start the timer TNGRELOCprep. The source NG-RAN node shall indicate the appropriate cause value for the handover in the Cause IE.
The source NG-RAN node shall inform the AMF all existing PDU sessions in the HANDOVER REQUIRED message.
Upon receiving the PDU Sessions Request List IE contained in the HANDOVER REQUIRED message, if the associated slice of any requested PDU session is not supported by the target NG-RAN, AMF shall decide to reject this PDU session. 
In case of inter-system handover to LTE, the information in the Source to Target Transparent Container IE shall be encoded according to the Source eNB to Target eNB Transparent Container IE definition as specified in TS 36.413 [16].

Editor’s Note:
It is pending to RAN2 whether the RRC Container IE should be encoded according to the target system.

When the preparation, including the reservation of resources at the target side is ready, the AMF responds with the HANDOVER COMMAND message to the source NG-RAN node.
Upon reception of the HANDOVER COMMAND message the source NG-RAN node shall stop the timer TNGRELOCprep and start the timer TNGRELOCoverall.
If there are any PDU Sessions that could not be admitted in the target, they shall be indicated in the PDU Sessions to Release List IE.
If the HANDOVER COMMAND message contains the PDU Session HO Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the QoS Flows corresponding to the QoS Flows To Be Forwarded List IE, as specified in TS 38.300 [8].
If the Target to Source Transparent Container IE has been received by the AMF from the handover target then the transparent container shall be included in the HANDOVER COMMAND message.

In case of inter-system handover to LTE, the information in the Target to Source Transparent Container IE shall be encoded according to the definition of the Target eNB to Source eNB Transparent Container IE as specified in TS 36.413 [16]. 
Editor’s Note:
Further details are FFS.
Interactions with other NGAP procedures:

Editor’s Note:
Further details are FFS.
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 NG-RAN node to the AMF to request the preparation of resources at the target.

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

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Handover Type
	M
	
	9.3.1.33
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Target ID
	M
	
	9.3.1.37
	
	YES
	reject

	Direct Forwarding Path Availability
	O
	
	<ref>
	
	YES
	ignore

	PDU Sessions Request List
	M
	1..<maxnoofPDUSessions>
	
	
	
	

	>PDU Sessions Request Item IEs
	
	
	
	
	
	

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	Source to Target Transparent Container
	M
	
	9.3.1.31
	
	YES
	reject


End of Text Proposal to TS 38.413
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