

	
3GPP TSG-CT WG4 Meeting #107-e	C4-216065
E-Meeting, 15th – 23rd November 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	23.527
	CR
	0036
	rev
	-
	Current version:
	17.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Void I-SMF/V-SMF Restoration procedure from normal specification clause

	
	

	Source to WG:
	ZTE

	Source to TSG:
	CT4

	
	

	Work item code:
	TEI17, ETSUN
	
	Date:
	2021-11-05

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	After several meetings of discussion, CT4 decided not to continue standardizing the I-SMF/V-SMF restoration.
However, an operator should still be allowed to implement it as operator specific solution, as per the demand of early deployment of 5G network.
Hence, it is proposed to void the solution from the formal part of the specification, and move it to informative annex.


	
	

	Summary of change:
	Move the I-SMF/V-SMF restoration to informative annex.

	
	

	Consequences if not approved:
	I-SMF/V-SMF restoration procedure remains normal part of the specification, while it should not be standardized.

	
	

	Clauses affected:
	6.7, Annex X (new)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1



* * * First Change * * * *
[bookmark: _Toc73952345]6.7	VoidI-SMF/V-SMF Restoration Procedures
[bookmark: _Toc57026755][bookmark: _Toc73952346]6.7.1	General
The procedures specified in clause 6.5 shall be used to re-select an alternative I-SMF or V-SMF, when the I-SMF or V-SMF is deployed in a SMF Set, or where an SMF instance supports sharing contexts across its service instances.
This clause specifies an optional procedure for supporting I-SMF/V-SMF restoration, which shall only apply to the case where SMF set is not supported, or where an SMF instance does not support sharing contexts across its service instances.
To support the I-SMF/V-SMF restoration procedure specified in clause 6.7.2 and clause 6.7.3, it requires:
-	the anchor SMF shall be able to keep the SM context information even after an I-SMF/V-SMF insertion;
NOTE:	How the anchor SMF can store the SM context information, e.g. from the PDU session context, is implementation specific.
-	the AMF shall know the capability of the anchor SMF for supporting the I-SMF/V-SMF restoration procedure, either from the NRF or from the supported features during signalling exchanges;
-	the AMF shall re-select a new I-SMF/V-SMF supporting the I-SMF/V-SMF restoration procedure, if determining to trigger the I-SMF/V-SMF restoration procedure.
[bookmark: _Toc57026756]Editor's Note:	It needs to be further check how the AMF knows there is no SMF Set support or the old I-SMF/V-SMF is not in an SMF Set. The AMF may get such knowledge from the following possible way: from the local configuration, from the SMF Profiles via NRF query, or from the exchanged SBI signalling, etc.
[bookmark: _Toc73952347]6.7.2	Restoration Procedure for I-SMF/V-SMF Restart
When an I-SMF/V-SMF fails and restarts, it may indicate recovery time to the peer NF (e.g. the AMF), as specified in clause 6.3.2.
Once detecting the restart of an I-SMF/V-SMF, the AMF should consider the SM Context in the I-SMF/V-SMF is invalid. The AMF may re-select a new I-SMF/V-SMF to perform I-SMF/V-SMF restoration procedure, as specified in clause 6.7.3. Or, the AMF may determine to re-use the existing I-SMF/V-SMF for the PDU session, but still need to perform the I-SMF/V-SMF restoration procedure specified in clause 6.7.3.
[bookmark: _Toc57026757][bookmark: _Toc73952348]6.7.3	Restoration Procedure for I-SMF/V-SMF Failure without Restart
When detecting the I-SMF/V-SMF is unreachable, the AMF shall re-select a new I-SMF/V-SMF with I-SMF/V-SMF restoration capability for the PDU session.
Once the new I-SMF/V-SMF is selected, the AMF shall perform the I-SMF/V-SMF restoration procedure, as described in Figure 6.7.3-1:


Figure 6.7.3-1 I-SMF/V-SMF Restoration Procedure
1)	The AMF detects the old I-SMF/V-SMF is not reachable.
2)	The AMF re-selects a new I-SMF/V-SMF for this PDU session.
3)	The AMF invokes Create SM Context service operation towards the new I-SMF/V-SMF, carrying the PDU Session ID and an I-SMF/V-SMF restoration indication. The NF Instance ID of the anchor SMF and the API URI of the anchor SMF shall also be included in the request, which are used by the new I-SMF/V-SMF to locate the PDU session resource in the anchor SMF.
	If user plane is required to be activated, e.g. as requested by the UE initiated Service Request, the upCnxState shall be included and set to ACTIVATING.
Editor's Note:	It is FFS on how to handle the case where the N3 tunnel is already established. Whether and how the AMF knows the N3 tunnel is already established, and how to provide such information to the new I-SMF/V-SMF.
	The smContextRef attribute shall not be included in the request. Thus, the new I-SMF/V-SMF shall not invoke Retrieve SM Context service operation towards the anchor SMF or towards the old I-SMF/V-SMF, on detecting the I-SMF/V-SMF restoration indication.
	To assist the new I-SMF/V-SMF to rebuild SM context, the AMF should provide other related information in the Create SM Context service operation.
4)	The new I-SMF/V-SMF may select a new I-UPF/V-UPF to serve the PDU session.
Editor's Note:	It is FFS whether it is possible to make the new I-SMF/V-SMF know the identity of the old I-UPF/V-UPF, so as to avoid selecting a new I-UPF/V-UPF and possibly loose user plane packets.
5)	If new I-UPF/V-UPF is selected, the new I-SMF/V-SMF establishes N4 session towards the new I-UPF/V-UPF.
6)	The new I-SMF/V-SMF invokes Create service operation towards the anchor SMF, carrying the PDU Session ID and the I-SMF/V-SMF restoration indication received from the AMF. The NF Instance ID and the callback URI of the I-SMF/V-SMF shall also be included in the request. In addition, if new I-UPF/V-UPF is selected, the N9 tunnel info of the new I-UPF/V-UPF shall also be included in the request.
7)	The anchor SMF shall detect the request is used to trigger the I-SMF/V-SMF restoration procedure based on I-SMF/V-SMF restoration indication, thus update the I-SMF/V-SMF information for this PDU session, and prepare the SM context related information which is to be send back to the new I-SMF/V-SMF.
8)	If the N9 tunnel info of the new I-UPF/V-UPF is provided, the anchor SMF shall send PFCP Session Modification to the UPF(PSA), to update the N9 tunnel info of the I-UPF/V-UPF.
9)	The anchor SMF sends Create Response to the new I-SMF/V-SMF, carrying the information related to SM context. The N9 tunnel info of the UPF(PSA) shall also be included in the response. 
10)	The new I-SMF/V-SMF updates N4 session towards the new I-UPF/V-UPF to update the N9 tunnel info of the UPF(PSA).
11)	The new I-SMF/V-SMF sends Create SM Context Response to the AMF. 
If user plane needs to be activated, the new I-SMF/V-SMF establishes N3 tunnel User Plane resources for the PDU Session, and shall include the following information in the response message:
-	the upCnxState attribute set to ACTIVATING;
-	N2 SM information to request the 5G-AN to assign resources to the PDU session (see PDU Session Resource Setup Request Transfer IE in clause 9.3.4.1 of 3GPP TS 38.413 [11]), including the N3 tunnel information of the I-UPF.
12)	The AMF sends N2 Message to the RAN, if needed.
13~15)	The AMF sends UpdateSMContext Request to the new I-SMF/V-SMF, to update the N3 tunnel info of the RAN, if user plane is activated.
Editor's Note:	When downling data arrives at the old I-UPF/V-UPF, if the old I-UPF/V-UPF detects the failure of old I-SMF/V-SMF, it may send GTP-U Error Indication towards the UPF(PSA). The UPF(PSA) may trigger the anchor SMF to release the PFCP session, and thus release the PDU session. It creates race condition to the I-SMF/V-SMF restoration procedure, and introduces unpredictable system behaviour. How to solve this problem is FFS.
* * * Next Change * * * *
[bookmark: _Toc20204753][bookmark: _Toc27895467][bookmark: _Toc36192571][bookmark: _Toc45193679][bookmark: _Toc47593311][bookmark: _Toc51835398][bookmark: _Toc83356067]Annex X (informative):
I-SMF/V-SMF Restoration Procedure
X.1	General
The procedures specified in clause 6.5 shall be used to re-select an alternative I-SMF or V-SMF, when the I-SMF or V-SMF is deployed in a SMF Set, or where an SMF instance supports sharing contexts across its service instances.
This annex specifies an implementational procedure for supporting I-SMF/V-SMF restoration, which is only applied to the case where SMF set is not supported, or where an SMF instance does not support sharing contexts across its service instances.
An operator deciding to implement this I-SMF/V-SMF restoration procedure may limit the usage of this procedure to be used only for IMS UEs and IMS PDU sessions, so as to avoid potential signalling impact to the network.
X.2	Preconditions of I-SMF/V-SMF Restoration Procedure
To support the I-SMF/V-SMF restoration procedure specified in clause 6.7.2 and clause 6.7.3, it requires:
-	the anchor SMF shall be able to keep the SM context information even after an I-SMF/V-SMF insertion;
NOTE:	How the anchor SMF can store the SM context information, e.g. from the PDU session context, is implementation specific.
-	the AMF shall know the SMF SET information of the SMF(s) (e.g. I-SMF/V-SMF/anchor SMF), either from local configuration or from the SMF profile by NRF query;
-	the AMF shall know the capability of the I-SMF/V-SMF and anchor SMF for supporting the I-SMF/V-SMF restoration procedure, either from the NRF or from the supported features during signalling exchanges;
-	the AMF shall re-select a new I-SMF/V-SMF supporting the I-SMF/V-SMF restoration procedure, if determining to trigger the I-SMF/V-SMF restoration procedure.
X.3	I-SMF/V-SMF Restoration Procedure
X.3.1	Restoration Procedure for I-SMF/V-SMF Restart
When an I-SMF/V-SMF fails and restarts, it may indicate recovery time to the peer NF (e.g. the AMF), as specified in clause 6.3.2.
Once detecting the restart of an I-SMF/V-SMF, the AMF should consider the SM Context in the I-SMF/V-SMF is invalid. The AMF may re-select a new I-SMF/V-SMF to perform I-SMF/V-SMF restoration procedure, as specified in clause X.3.2. Or, the AMF may determine to re-use the existing I-SMF/V-SMF for the PDU session, but still need to perform the I-SMF/V-SMF restoration procedure specified in clause X.3.2.
X.3.2	AMF Initiated Restoration Procedure for I-SMF/V-SMF Failure without Restart
This procedure is mainly used in the following scenarios:
-	UE initiates Service Request when it is in IDLE state;
-	AMF receives MT signalling (e.g. from UDM/NEF) for a UE in IDLE state and the MT signalling requires interaction with the SMF;
-	AMF receives I-SMF/V-SMF failure notification from the anchor SMF for a UE is in IDLE state.
When detecting the I-SMF/V-SMF is unreachable, the AMF shall re-select a new I-SMF/V-SMF with I-SMF/V-SMF restoration capability for the PDU session.
Once the new I-SMF/V-SMF is selected, the AMF shall perform the I-SMF/V-SMF restoration procedure, as described in Figure X.3.2-1:


Figure X.3.2-1 I-SMF/V-SMF Restoration Procedure
1)	The AMF detects the old I-SMF/V-SMF is not reachable.
2)	The AMF re-selects a new I-SMF/V-SMF for this PDU session.
3)	The AMF invokes Create SM Context service operation towards the new I-SMF/V-SMF, carrying the PDU Session ID and an I-SMF/V-SMF restoration indication. The NF Instance ID of the anchor SMF and the API URI of the anchor SMF shall also be included in the request, which are used by the new I-SMF/V-SMF to locate the PDU session resource in the anchor SMF.
	If user plane is required to be activated, e.g. as requested by the UE initiated Service Request, the upCnxState shall be included and set to ACTIVATING.
	The smContextRef attribute shall not be included in the request. Thus, the new I-SMF/V-SMF shall not invoke Retrieve SM Context service operation towards the anchor SMF or towards the old I-SMF/V-SMF, on detecting the I-SMF/V-SMF restoration indication.
	To assist the new I-SMF/V-SMF to rebuild SM context, the AMF should provide other related information in the Create SM Context service operation.
4)	The new I-SMF/V-SMF may select a new I-UPF/V-UPF to serve the PDU session.
	NOTE:	It is no need for the new I-SMF/V-SMF to select the old I-UPF/V-UPF. The old I-UPF/V-UPF shall release the PFCP session locally when it detects failure of the old I-SMF/V-SMF.
5)	If new I-UPF/V-UPF is selected, the new I-SMF/V-SMF establishes N4 session towards the new I-UPF/V-UPF.
6)	The new I-SMF/V-SMF invokes Create service operation towards the anchor SMF, carrying the PDU Session ID and the I-SMF/V-SMF restoration indication received from the AMF. The NF Instance ID and the callback URI of the I-SMF/V-SMF shall also be included in the request. In addition, if new I-UPF/V-UPF is selected, the N9 tunnel info of the new I-UPF/V-UPF shall also be included in the request.
7)	The anchor SMF shall detect the request is used to trigger the I-SMF/V-SMF restoration procedure based on I-SMF/V-SMF restoration indication, thus update the I-SMF/V-SMF information for this PDU session, and prepare the SM context related information which is to be send back to the new I-SMF/V-SMF.
8)	If the N9 tunnel info of the new I-UPF/V-UPF is provided, the anchor SMF shall send PFCP Session Modification to the UPF(PSA), to update the N9 tunnel info of the I-UPF/V-UPF.
9)	The anchor SMF sends Create Response to the new I-SMF/V-SMF, carrying the information related to SM context. The N9 tunnel info of the UPF(PSA) shall also be included in the response. 
10)	The new I-SMF/V-SMF updates N4 session towards the new I-UPF/V-UPF to update the N9 tunnel info of the UPF(PSA).
11)	The new I-SMF/V-SMF sends Create SM Context Response to the AMF. 
If the upCnxState is set to ACTIVATING in Create SM Context Request (i.e. user plane is requested to be activated by the UE), the new I-SMF/V-SMF establishes N3 tunnel User Plane resources for the PDU Session, and shall include the following information in the response message:
-	the upCnxState attribute set to ACTIVATING;
-	N2 SM information to request the 5G-AN to assign resources to the PDU session (see PDU Session Resource Setup Request Transfer IE in clause 9.3.4.1 of 3GPP TS 38.413 [11]), including the N3 tunnel information of the I-UPF/V-UPF.
12)	The AMF sends N2 Message to the RAN, if needed.
13~15)	The AMF sends UpdateSMContext Request to the new I-SMF/V-SMF, to update the N3 tunnel info of the RAN, if user plane is activated.
X.3.3	I-SMF/V-SMF Failure Notification to AMF
When the anchor SMF detects I-SMF/V-SMF failure, it may notify the I-SMF/V-SMF failure to the AMF, to trigger the AMF to perform appropriate actions for restoration procedure.
As per operator policy, the anchor SMF may only trigger the I-SMF/V-SMF failure notification to the AMF if it is an IMS PDU session.
Figure X.3.3.-1 describes the I-SMF/V-SMF failure notification procedure to the AMF.


Figure X.3.3-1. I-SMF/V-SMF failure notification procedure
1a)	The anchor SMF decides to send MT signalling towards the AMF or towards the UE.
1b)	The anchor SMF receives MT signalling (e.g. from the PCF) towards the AMF or towards the UE. 
1c)	The anchor SMF receives GTP-U Error Report from the UPF(PSA).
	The UPF(PSA) may receive GTP-U Error Indication from the old I-UPF/V-UPF. For example, for a UE in IDLE state, when the downlink traffic arrives at the old I-UPF/V-UPF, the I-UPF/V-UPF cannot trigger the old I-SMF/V-SMF to send Downlink Data Notification to the AMF if the I-SMF/V-SMF fails. In this case, the I-UPF/V-UPF may send GTP-U Error Indication message to the UPF(PSA), and the UPF(PSA) may send GTP-U Error Report to the anchor SMF.
2)	The anchor SMF detects failure of the old I-SMF/V-SMF.
3)	The anchor SMF determines to notify the AMF about the failure of the old I-SMF/V-SMF.
4)	The anchor SMF sends Nsmf_PDUSession_SmContextStatusNotification to the AMF, by setting the SM context resource status to SM_CONTEXT_FAILURE.
5)	On receiving the SM Context Notification from the anchor SMF, the AMF checks and detects the failure of the old I-SMF/V-SMF. The AMF shall perform the following procedure:
	- If the UE is in IDLE state, the AMF initiates I-SMF/V-SMF restoration procedure as specified in clause X.3.2.
	- If the UE is in CONNECTED state, the AMF initiates AN release procedure, and later initiates I-SMF/V-SMF restoration procedure (as specified in clause X.3.2) when it receives Service Request from the UE.
X.3.4	AMF initiated AN Release procedure
In the following cases, the AMF may release AN resource release procedure:
-	UE initiates MO signaling when it is in CONNECTED state;
-	AMF receives MT signalling (e.g. from UDM/NEF) for a UE in CONNECTED state and the MT signalling requires interaction with the SMF;
-	AMF receives I-SMF/V-SMF failure notification from the anchor SMF for a UE is in CONNECTED state;
-	AMF receives PDU Session Resource Notify message from the RAN to release the PDU session.
The AN Release procedure will trigger the UE to enter IDLE state. Later if the UE initiates Service Request, the AMF can initiate I-SMF/V-SMF restoration procedure as specified in clause X.3.2.

* * * End of Changes * * * *
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