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1. Introduction
For a UE that has established a PDU session for IMS service, if the UE detects weak radio signaling, it may reselect another RAN node and initiate RRC connection re-establishment. The AMF thus requests the SMF to release the user plane to the old gNB (e.g. gNB1) and meanwhile requests the SMF to setup user plane to the new gNB (e.g. gNB2), by sending PDU Session Update to the SMF.
In the above procedure, the message for releasing user plane connection to the old gNB and the message for setting up user plane connection to the new gNB may be received by the SMF in wrong sequence, and it thus cause the SMF incorrectly release the user plane connection just established. In this case, downlink data traffic (e.g. SIP INVITE for terminating IMS call) may not be able sent to the UE correctly.

2. Discussion
Issues may happen during the RRC connection reestablishment procedure with or without AMF change, illustrated as following scenarios:
Scenario #1: RRC connection reestablishment with AMF changes


In scenario#1, step 6 may be received by the SMF after step 7. In the case, the SMF shall be able to recognize the target RAN node to release or setup user plane, otherwise error may happen to the user plane connection. One possible way is the SMF uses the user location of RAN node provided by the AMF to determine the target RAN node.
Proposal#1: In RRC connection reestablishment procedure, the AMF shall include correct user location corresponding to the RAN node to which the user plane is to be activated/deactivated the in the PDU session update message sent to the SMF.
Proposal#2: If user location is provided in PDU session update procedure, the SMF should take the user location into account to determine which RAN node is the correct one to release / setup user plane of the PDU session.

Scenario #2: RRC connection reestablishment without AMF changes


In scenario#2, as there is no AMF change, to avoid wrong sequence of messages, the AMF itself should arrange step 5 and step 6 in correct sequence. However, it is not clear that which user location (gNB1 or gNB2?) should be presented by the AMF in step 5. 
Proposal#3: In the RRC connection reestablishment procedure, the AMF shall make sure the message sent to the SMF to release / setup user plane of the PDU session in correct sequence, i.e. send the message for release user plane prior to the message for setup user plane.
Proposal#4: In the message to SMF to deactivate the user plane, the AMF shall include correct user location corresponding to the RAN node to which the user plane is to be released.


3. Proposal
It is proposed to update TS29.502 to:
- clarify the AMF behavior of including user location in SmContextUpdateData data structure;
- clarify the SMF behavior of using the user location to determine the target RAN node to which to release or setup user plane of the PDU session.
Table 6.1.6.2.4-1: Definition of type SmContextUpdateData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	pei
	Pei
	C
	0..1
	This IE shall be present if it is available and has not been provided earlier to the SMF.
When present, this IE shall contain the permanent equipment identifier.
	

	servingNfId
	NfInstanceId
	C
	0..1
	This IE shall be present upon inter-AMF change or mobility, or upon a N2 handover execution with AMF change.
When present, it shall contain the identifier of the serving NF (e.g. AMF).
	

	……
	
	
	
	
	

	ueLocation
	UserLocation
	C
	0..1
	This IE shall be present if it is available and if it needs to be reported to the SMF (e.g. the user location has changed or the user plane of the PDU session is to be activated or deactivated).
When present, this IE shall contain:
-	the UE location information (see clause 5.2.3.4); and
-	the timestamp, if available, indicating the UTC time when the UeLocation information was acquired.
(NOTE 1, NOTE X)
	

	……
	
	
	
	
	

	upCnxState
	UpCnxState
	C
	0..1
	This IE shall be present to request the activation or the deactivation of the user plane connection of the PDU session.
When present, it shall be set as specified in clauses 5.2.2.3.2, 5.2.2.3.15 and 5.2.2.3.16.
	

	hoState
	HoState
	C
	0..1
	This IE shall be present to request the preparation, execution or cancellation of a handover of the PDU session.
When present, it shall be set as specified in clause 5.2.2.3.4.
	

	……
	
	
	
	
	

	NOTE 1:	In shared networks, when the message is sent from the VPLMN to the HPLMN, the PLMN ID that is communicated in this IE shall be that of the selected Core Network Operator. 
In shared networks, when the AMF and SMF pertain to the same PLMN, the Primary PLMN ID shall be communicated in the ECGI or NCGI to the SMF. The Core Network Operator PLMN ID shall be communicated in the TAI and the Serving Network.
NOTE 2:	The AMF increments the MO Exception Data Counter when the UE establishes/resumes RRC with "MO Exception Data" RRC cause. The AMF may defer sending the moExpDataCounter attribute to the SMF based on local configuration. The AMF resets the MO Exception Data Counter when receiving successful response from the SMF. The SMF however keeps incrementing the counter locally.
NOTE 3:	If the AMF has received the callback information of the PCF for the UE together with the information of the PDU sessions (i.e. Slice and DNN combination) that are applicable for notification of SM Policy Association events, the AMF shall identify whether any ongoing non-roaming or local breakout PDU session is applicable for SM Policy Association events, i.e, whether the slice and DNN combination of the PDU session is listed in the received PDU session information from the PCF for the UE. If the PDU session is applicable for notification of SM Policy Association events , the AMF shall invoke Update SM context service operation for the PDU session and include the smPolicyNotifyInd IE with the value "true" and the callback information of the PCF for the UE in the request. The SMF shall forward the callback information of the PCF for the UE to the PCF for SM Policy if exists via SM Policy Association Modification. See clause 4.3.3.2 of 3GPP TS 23.502 [3]. The AMF needs not update the SMF if the subscription to the SM Policy Association events for the PDU session is cancelled by the PCF for UE.
NOTE X: 	When the User Plane connection of the PDU session is to be activated or deactivated, the AMF shall together provide the ECGI or NCGI corresponding to the correct RAN node to which the User Plane connection is to be activated or deactivated. The SMF may take the user location to determine which RAN node to release or setup user plane of the PDU session.
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