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	Reason for change:
	Corrections to the SM Context Transfer procedure

	
	

	Summary of change:
	It is proposed to modify the procedure description according to the changes below and remove the current editors notes 

  Rev 1 Merge with S2-1906972

Removed first EN “It is FFS if step 2-3 can be replaced with a subscribe notify of the UE status from SMF to AMF.” Updated the sequence diagram accordingly.
The SMF becomes in control of the context transfer instead of the AMF. This could be beneficial in some cases, e.g., when deadlines for context transfer are to be met and the timing information should be managed solely by the Old SMF.

Removed second EN: “It is FFS if step 6 and 9 can be optimised or changed to a modification of the N4 session”. Introduced “”N4 session release” with flag notifying the UPF about the expected re-establishment of the N4 session for the same PDU session. Based on this, the UPF may temporarily keep some information related to the N4 session to optimize packet handling until the N4 session is re-established by the new SMF.

Rev 1 Merge with S2-1907128, S2-1907216, S2-1907315, S2-1907523, S2-1907663

Updated 4.26.5.3 to clarify the target SMF can be selected dynamically in consideration of the actual network status with the use of the target SMF set ID.

Updated 4.26.5.1 to clarify that the SMF context transfer procedure can be used between two SMFs within the same SMF set.

Change Nsmf_PDUSession_StatusNotify to Nsmf_PDUSession_SMContextStatusNotify in clause 4.26.5.2.

In clause 4.26.5.3,
In step 2, change Nsmf_PDUSession_StatusNotify to Nsmf_PDUSession_SMContextStatusNotify.
For the second editor’s note, it is proposed to delete it and change N4 session establish to N4 session modification and change SM policy association creation to update.
In the original figure, step 6 and 13 are removed due to the revision in the above bullet.

Update the service description for Nsmf_PDUSession_SMContextStatusNotify

Added Old SMF ID, PDU Session ID, SUPI, SM Context ID tp CreateSMContext request so as to be consistent with the information sent in step 1.

Clarified the UE state as CM-IDLE and CM-CONNECTED with RRC inactive state

Added notification from New SMF to Old SMF to notify the finishing of the context transfer.

Clarified that not “everything” is removed from the UPF but rather only unused information 

Clarification in Nsmf_PDUSession_ContextRequest service operation to mention SM Context Transfer

How it is handled if concurrent request from peer NFs comes to the old SMF while the session is transferring to the new SMF;

How the new SMF interaction with PCF;

How the old registration and subscription in UDM is handled;

[bookmark: _GoBack]How the N4 session is handled;

Updated CreateSMContext service operation


	
	

	Consequences if not approved:
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Imprecise specification
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[bookmark: _Toc532891518]*** BEGIN CHANGES ***
4.xx.4	Race Conditions

 Figure 4.XX.4-1: Race condition handling for NF/NF Service Context Transfer procedure
To avoid race conditions, during context transfer procedures (e.g. SM context transfer), that is before Target NF/NF Service has notified that the transfer finished (4), if Source NF/NF Service receives any service request from a NF/NF Service Consumer, e.g. PCF or UDM or UPF (A.1), it rejects the service request with an indication that context transfer is ongoing (A.2).
Per that indication, the peer NFs may have a locally configured guard timer. At expiry of the guard timer, the peer NFs may reattempt the same service request with 
- Source NF/NF Service (B.1): Source NF/NF Service redirects NF/NF Service Consumer to the new location of the transferred context received in 4 or
- Target NR/NF Service if it receives the new context location by other means (e.g via a notification).

*** NEXT CHANGES ***
[bookmark: _Toc11141498]4.26.5	SMF Service Context Transfer procedures
[bookmark: _Toc11141499]4.26.5.1	General
This clause lists the context-specific transfer procedures between different SMF Sets supporting the same DNN/S-NSSAI pair supported for SM Contexts (i.e. SMF contexts).
[bookmark: _Toc11141500]4.26.5.2	I-SMF Context Transfer procedure
Old I-SMF triggered from O&M procedure sends Nsmf_PDUSession_SMContextStatusNotify (I-SMF transfer indication, New SMF ID) to AMF.
Steps 2-25 in clause 4.23.4.3 follows, where in step 2 AMF selects the indicated I-SMF
[bookmark: _Toc11141501]4.26.5.3	SMF Context Transfer procedure, LBO or no Roaming, no I-SMF
In the case of dynamic IP address assignment (IPv4 address and/or IPv6 prefix), the procedure in figure 4.26.4.1.1-1 assumes that, if the UE IP address is received from Old SMF, the control of the IP address(es) assigned by Old SMF is moved to New SMF by O&M procedures. New SMF is in full control of the conserned concerned IP address(es) when the transfer is complete.
NOTE:	If UPF has the IP point of presence from the DNN, the same UPF is used.



Figure 4.26.4.1.1-1: Context transfer of a PDU session
1.	SM context transfer is triggered, e.g. by OAM to Old SMF including SUPI, PDU session ID and New SMF ID or SMF set ID. The SMF selection by using SMF set ID not applicable when the IP range is managed by SMF.
2.	[Conditional – depending on current subscription] Old SMF subscribes to events when UE status becomes CM-IDLE or CM-CONNECTED with RRC inactive state (Namf_EventExposure_Subscribe).
3.	[Conditional – depending on the event] The AMF detects the monitored event occurs and sends the event report by means of Namf_EventExposure_Notify message, to Old SMF.
4.	From Old SMF to AMF Nsmf_PDUSession_SMContextStatusNotify (SMF transfer indication, Old SMF ID, New SMF ID or SMF set ID from Step 1, PDU Session ID, SUPI, SM Context ID).
3.	The AMF waits until UE becomes IDLE or RRC inactive.
Editors note:	It is FFS if step 2-3 can be replaced with a subscribe notify of the UE status from SMF to AMF.
45.	AMF or SCP if delegated discovery is used uses New SMF ID or SMF set ID to select New SMF and sends Nsmf_PDU_Session_CreateSMContext request (PDU Session ID, Old SMF ID, SM Context ID in Old SMF, UE location info, Access Type, RAT Type, Operation Type, SMF transfer indication). The same PDU Session ID as received in step 1 4 is used.
56.	From New SMF to Old SMF SMF Nsmf_PDUSession_ContextRequest request (SM Context type, SM Context ID, SMF transfer indication). If New SMF is not capable to transfer this SM Context (e.g. it is not responsible for the IP range), steps 9 and 10 are skipped.
67.	The Old SMF releases the N4 session. with the UPF by sending a flag notifying the UPF about the expected re-establishment of the N4 session for the same PDU session. Based on this, the UPF may, based on implementation, delay the release of the N4 session up to step 10.2 to allow for uninterrupted packet handling until the N4 session is re-established by New SMF. 
Editors note:	It is FFS if steps 6 and 9 can be optimised or changed to a modification of the N4 session.
87.	From Old SMF to New SMF Nsmf_PDUSession_ContextRequest response containing (SM Context and an optional notification endpoint for Nsmf_PDUSession_SMContextStatusNotify for this SM Context). The SM Context includes the IP address(es) in case PDU session is of typ IPv4, IPv6 or IPv4v6, or the Ethernet MAC address(es) in case PDU session type Ethernet as well as the UPF to be selected by New SMF. If included, the endpoint notification implicitly subscribes Old SMF to SMContextStatus notifications for the transferred SM Context.
Old SMF starts a timer to monitor the SMF context transferring process.
NOTE: The notification Endpoing may be omitted if Old SMF is already subscribed to receive SMContextStatus notifications from New SMF.
98.	[CondtitionalConditional] If dynamic PCC is used for the PDU Session, the newNew SMF update thesets up a new policy association towards PCF.
10.19.New SMF receives a N4 session establishment request for the same PDU session from step 7.
10.2. New SMF, for the PDU session releases the N4 session from Old SMF and performs a full re-establishment of the session (IMS signaling, online charging etc.), establishesestablishing a new N4 session. The parameters from step 87 and, if applies, step 98 are used. All information related to the N4 session of Old SMF that is not used by the N4 session of New SMF  is removed from UPF if not already done before.
11.	New SMF notifies Old SMF by sending Nsmf_PDUSession_SMContextStatusNotify about the status of the SM context transfer:	
a. Context transfer was successful. The notification includes the new location of the SM context. In this case, Old SMF deletes all information related to the N4 session.
b. Context transfer was not possible (e.g. this SMF is not responsible for the IP range or New SMF is part of a set and decided based on conditions such as capacity/load status to redirect to another equivalent SMF in the same set). If applicable, an alternative endpoint for a retry can be included (e.g. another SMF in the SMF set that can fulfil the request).
NOTE: OAM may also subscribe to notifications to this PDU session, addressed either to the set of New SMF or New SMF and be notified of the status of the SM Context Transfer, as well as its new location.
11e. [Conditional] In case of an unsuccessful transfer, Old SMF re-establishes the N4 session. The UPF may for this purpose use the information stored in step 7. If step 11e is executed, the procedure ends here. 
120. From New SMF to AMF: Nsmf_PDU_Session_CreateSMContext response. If Step 11 indicated a redirect target, this response redirects AMF to the endpoint indicated in Step 11.b. In this case, the procedure moves to step 5 with the indicated endpoint target as target.
131. New SMF registers to UDM. The information stored at the UDM includes SUPI, SMF identity and the associated DNN and PDU Session ID.
142.	New SMF subscribes to subscription changes for the UE.
1315.	[Conditional] Old SMF removes its policy association with PCF (triggered by step 711) Any changes to the QoS rules need to be sent to the UE when it becomes active. After Step 13 (Step 7 if there is no policy assiciation) 
16. Old SMF releases any internal resources corresponding to the indicated PDU session. Subscribers to SMContextStatusNotify are notified of the new location of the transferred SM context.
17. [Conditional] Until the timer in Step 8 expires, Old SMF may redirect incoming requests (16a) to the transferred SM Context to its new location (16b).
*** NEXT CHANGES ***
[bookmark: _Toc11173744]5.2.3.2.2	Nudm_UECM_DeregistrationNotification service operation
Service operation name: Nudm_UECM_DeregistrationNotification.
Description: UDM notifies the NF consumer which has previously registered (using Nudm_UECM_Registration operation) has been deregistered in the UDM. As a result, the consumer is no longer registered in UDM as a serving NF for that UE.
NOTE:	This notification corresponds to an implicit subscription.
Inputs, Required: SUPI, Access Type, PDU Session ID, serving NF deregistration reason.
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.
See step 14d of clause 4.2.2.2.2, 4.26.5.3 for an example usage of this service operation. The serving NF deregistration reason tells the reason for sending the deregistration notification to the consumer NF.
The reason for AMF deregistration can be one of the following:
-	UE Initial Registration.
-	UE Registration area change.
-	Subscription Withdrawn.
-	5GS to EPS Mobility.
The reason for SMF deregistration can be one of the following:
-	SMF Context Transfer.
*** NEXT CHANGES ***
[bookmark: _Toc5029680]5.2.8.2.5	Nsmf_PDUSession_CreateSMContext service operation
Service operation name: Nsmf_PDUSession_CreateSMContext.
Description: It creates an AMF-SMF association to support a PDU Session.
Input, Required: SUPI or PEI, DNN, AMF ID (AMF Instance ID).
Input, Optional: PEI, S-NSSAI(s), PDU Session Id, N1 SM container, UE location information, UE Time Zone, AN type, H-SMF identifier/address, list of alternative H-SMF(s) if available, old PDU Session ID (if the AMF also received an old PDU Session ID from the UE as specified in clause 4.3.5.2), Subscription For PDU Session Status Notification, indication that the SUPI has not been authenticated, PCF ID, DNN Selection Mode, UE PDN Connection Context, GPSI, UE presence in LADN service area, GUAMI, backup AMF(s) (if NF Type is AMF), Trace Requirements, Control Plane CIoT 5GS Optimisation indication. Backup AMF(s) sent only once by the AMF to the SMF in its first interaction with the SMF, UE's Routing Indicator or UDM Group ID for the UE, EPS Bearer Status. Target ID (for EPS to 5GS handover), additional following three for SM context transfer: SMF transfer indication, Old SMF ID, SM context ID in old SMF (see 4.26.5.3).
Output, Required: Result Indication, and if successful SM Context ID.
Output, Optional: Cause, PDU Session ID, N2 SM information, N1 SM container, S-NSSAI(s).
When the PDU Session is for Emergency services for a UE without USIM, the AMF provides the PEI and not the SUPI as identifier of the UE. When the PDU Session is for Emergency services of an unauthenticated UE with an USIM, the AMF shall provide both the SUPI and the PEI and shall provide an indication that the SUPI has not been authenticated.
See clause 4.3.2.2.1, clause 4.3.2.2.2, clause 4.11.1.2.2 and clause 4.11.1.3.3 for details on the usage of this service operation.
*** NEXT CHANGES ***
[bookmark: _Toc11173941]5.2.8.2.8	Nsmf_PDUSession_SMContextStatusNotify service operation
Service operation name: Nsmf_PDUSession_SMContextStatusNotify.
Description: This service operation is used by the SMF to notify its consumers about the status of an SM context related to a PDU Session (e.g. PDU Session release due to local reasons within the SMF, PDU Session handover to a different system or access type, SM Context transfer triggered, SM Context transfer status including new SM Context location). The SMF may use this service operation to update the SMF derived CN assisted RAN parameters tuning in the AMF.
Input, Required: Status information.
*** NEXT CHANGES ***
[bookmark: _Toc11173943]5.2.8.2.10	Nsmf_PDUSession_ContextRequest service operation
Service operation name: Nsmf_PDUSession_ContextRequest.
Description: This service operation is used by the NF Consumer to request for SM Context (e.g. during EPS IWK, HO, SM Context transfer indication), or during mobility procedure with I-SMF changes or may be triggered by OAM.
Input, Required: SM Context ID, SM context type.
Input, Optional: Target MME Capability, PDU Session ID (include PDU Session ID when available).
Output, Required: SM Context Container.
Output, Optional:Small Data Rate Control Status, Nsmf_PDUSession_SMContextStatusNotify endpoint.
See step 8 of clause 4.26.5.3 for an example usage of the Nsmf_PDUSession_SMContextStatusNotify endpoint parameter.
The SM context type indicates the type of SM context to be requrested, e.g. PDN Connection Context ,5G SM Context or both. If the SM context type is PDN Connection Context, the SM Context included in the SM Context container is the PDN Connection Context. If the SM context type is all, the SM Context included in the SM Context container includes both the PDN Connection Context and the 5G SM Context.
Table 5.2.8.2.10-1 illustrates the SM Context that may be transferred between I-SMF(s) or between V-SMF(s) in home-routed roaming case.
Table 5.2.8.2.10-1: SM Context that may be transferred between I-SMF(s) or between V-SMF(s)
	Field
	Description

	SUPI
	SUPI (Subscription Permanent Identifier) is the subscriber's permanent identity in 5GS.

	Trace reference
	Identifies a record or a collection of records for a particular trace.

	Trace type
	Indicates the type of trace

	OMC identity
	Identifies the OMC that shall receive the trace record(s).

	S-NSSAI
	The requested S-NSSAI for the serving PLMN to the PDU Session.

	HPLMN S-NSSAI
	Requested S-NSSAI for the HPLMN to the Home-Routed PDU Session

	Network Slice Instance id
	The network Slice Instance information for the PDU Session

	DNN
	The associated DNN for the PDU Session.

	AMF Information
	The associated AMF instance identifier and GUAMI.

	Access Type
	The current access type for this PDU Session.

	RAT Type
	RAT Type used by the UE.

	PDU Session ID
	The identifier of the PDU Session.

	H-SMF Information
	The associated H-SMF identifier and H-SMF address for the HR PDU Session.( applies only for a V-SMF)

	For each QoS Flow in the PDU Session:

	5G QoS Identifier (5QI)
	Identifier for the authorized QoS parameters for the service data flow.

	ARP
	The Allocation and Retention Priority for the service data flow consisting of the priority level, the pre-emption capability and the pre-emption vulnerability

	GFBR
	Guaranteed Flow Bit Rate (GFBR) - UL and DL

	MFBR
	Maximum Flow Bit Rate (MFBR) - UL and DL

	Priority Level
	Indicates a priority in scheduling resources among QoS Flows.

	Averaging Window 
	Represents the duration over which the guaranteed and maximum bitrate shall be calculated. 

	Maximum Data Burst Volume
	Denotes the largest amount of data that is required to be transferred within a period of 5G-AN PDB. 

	Reflective QoS Control 
	Indicates to apply reflective QoS for the SDF in the TFT.

	QoS Notification Control (QNC)
	Indicates whether notifications are requested from 3GPP RAN when the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow.

	Maximum Packet Loss Rate
	Maximum Packet Loss Rate - UL and DL.

	Mapped EPS Bearer Context for Each QFI to support interworking with EPS:

	EPS Bearer Id
	An EPS bearer identity uniquely identifies an EPS bearer for one UE accessing via E-UTRAN

	Mapped EPS Bearer QoS
	ARP, GBR, MBR, QCI.

	PGW-U tunnel Information
	PGW-U S5/S8 GTP-U tunnel IP address and TEID information.

	TFT
	Traffic Flow Template



Editor's note:	This table is known to be incomplete and to require updates. Some items listed in the table may be removed. This table requires also updates to cover all kind of SM contexts not limited to I-SMF and V-SMF.
*** END CHANGES ***
3GPP
image1.emf
2. Transferred Context

Source NF/NF Service Target NF/NF Service

4. Context Transfer Finished,

    Location of transferred context

3. Context-specific 

transfer procedures 

(e.g. N4 Session 

Establishment)

NF/NF Service 

Consumer

1. Context Transfer 

Triggered

A.1 Operate on transferred context req.

A.2 Reject resp. (context transfer ongoing)

B.1 Operate on transferred context req.

B.2 Redirect resp. (location of transferred context)

A

B


Microsoft_Visio-Zeichnung1.vsdx


2. Transferred Context
Source NF/NF Service
Target NF/NF Service
4. Context Transfer Finished,     Location of transferred context
3. Context-specific transfer procedures (e.g. N4 Session Establishment)
NF/NF Service Consumer
1. Context Transfer Triggered
A.1 Operate on transferred context req.
A.2 Reject resp. (context transfer ongoing)
B.1 Operate on transferred context req.
B.2 Redirect resp. (location of transferred context)
A
B



image2.emf
AMF Old SMF New SMF UPF UDM PCF

1. SM contex transfer 

trigger (e.g due to O&M)

2. Nsmf_PDUSession_StatusNotify

11. Nudm_UECM_Registration req./resp.

13. Npcf_SMPolicyControl_Delete req/resp

6. N4 session release req/resp

4. Nsmf_PDUSession_CreateSMContext req. 

5. Nsmf_PDUSession_ContextRequest req.

7. Nsmf_PDUSession_ContextRequest resp.

10. Nsmf_PDUSession_CreateSMContext resp. 

8. Npcf_SMPolicyControl_create req/resp

9. N4 session establishment req/resp

3. Wait for UE to 

become IDLE or 

RRC inactive

12. Nudm_SDM_Subscribe


Microsoft_Visio-Zeichnung2.vsdx
AMF
Old SMF
New SMF
UPF
UDM
PCF
1. SM contex transfer trigger (e.g due to O&M)
2. Nsmf_PDUSession_StatusNotify
11. Nudm_UECM_Registration req./resp.
13. Npcf_SMPolicyControl_Delete req/resp
6. N4 session release req/resp
4. Nsmf_PDUSession_CreateSMContext req.
5. Nsmf_PDUSession_ContextRequest req.
7. Nsmf_PDUSession_ContextRequest resp.
10. Nsmf_PDUSession_CreateSMContext resp.
8. Npcf_SMPolicyControl_create req/resp
9. N4 session establishment req/resp
3. Wait for UE to become IDLE or RRC inactive
12. Nudm_SDM_Subscribe



image3.emf
AMF Old SMF New SMF UPF UDM PCF

2. Namf_EventExposure Subscribe re./resp.

13. Nudm_UECM_Registration req./resp.

7. N4 session release req. (expected re-establishment of N4 session for PDU session) /resp.

5. Nsmf_PDUSession_CreateSMContext req. (SMF transfer indication, ...)

6. Nsmf_PDUSession_ContextRequest req. (SM context type, SM Context ID, SM Context transfer indication)

8. Nsmf_PDUSession_ContextRequest resp.(SM Context, Transfer Status Notification Endpoint)

12. Nsmf_PDUSession_CreateSMContext resp. 

9. Npcf_SMPolicyControl_create req./resp.

10.1 N4 session establishment req./resp.

14. Nudm_SDM_Subscribe

1. SM contex transfer 

trigger (e.g due to O&M)

Wait for UE to 

become CM-IDLE 

or RRC inactive

CTSF

11. Nsmf_PDUSession_SMContextStatusNotify(SM Context Transfer Status)

3. Namf_EventExposure Notify

4. NSmf_PDUSession_SMContextStatusNotify

15. Npcf_SMPolicyControl_Delete req./resp.

17a. Operation on transferred SM Context (request)

17b. Redirect(SM Context Location) resp.

16. Release all internal 

resources for SM Context and 

send SMContextStatusNotify

If New SMF 

can transfer 

SM Context

11e. N4 session establishment req./resp.

If error

10.2


Microsoft_Visio-Zeichnung3.vsdx
AMF
Old SMF
New SMF
UPF
UDM
PCF
2. Namf_EventExposure Subscribe re./resp.
13. Nudm_UECM_Registration req./resp.
7. N4 session release req. (expected re-establishment of N4 session for PDU session) /resp.
5. Nsmf_PDUSession_CreateSMContext req. (SMF transfer indication, ...)
6. Nsmf_PDUSession_ContextRequest req. (SM context type, SM Context ID, SM Context transfer indication)
8. Nsmf_PDUSession_ContextRequest resp.(SM Context, Transfer Status Notification Endpoint)
12. Nsmf_PDUSession_CreateSMContext resp.
9. Npcf_SMPolicyControl_create req./resp.
10.1 N4 session establishment req./resp.
14. Nudm_SDM_Subscribe






1. SM contex transfer trigger (e.g due to O&M)
Wait for UE to become CM-IDLE or RRC inactive
CTSF

11. Nsmf_PDUSession_SMContextStatusNotify(SM Context Transfer Status)
3. Namf_EventExposure Notify
4. NSmf_PDUSession_SMContextStatusNotify
15. Npcf_SMPolicyControl_Delete req./resp.
17a. Operation on transferred SM Context (request)
17b. Redirect(SM Context Location) resp.
16. Release all internal resources for SM Context and send SMContextStatusNotify
If New SMF can transfer SM Context
11e. N4 session establishment req./resp.
If error
10.2



