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[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Toc20203987][bookmark: _Toc27894673][bookmark: _Toc36191740][bookmark: _Toc45192826][bookmark: _Toc47592458][bookmark: _Toc51834539][bookmark: _Toc59100365]4.3.5.1	Change of SSC mode 2 PDU Session Anchor with different PDU Sessions
The following procedure is triggered by SMF in order to change the PDU Session Anchor serving a PDU Session of SSC mode 2 for a UE when neither multi-homing nor UL CL applies to the PDU Session. This procedure releases the existing PDU Session associated with an old PDU Session Anchor (i.e. UPF1 in figure 4.3.5.1-1) and immediately establishes a new PDU Session with a new PDU Session Anchor (i.e. UPF2 in figure 4.3.5.1-1) to the same DN.




Figure 4.3.5.1-1: Change of SSC mode 2 PSA for a PDU Session
1.	The SMF determines that the serving UPF needs to be changed due to events that may benefit from such change.
1a. If the UPF (PSA) cannot connect to the target DNAI(s) as required by AF for traffic routing, the SMF invokes Nsmf_PDUSession_SMContextStatusNotify Request (target DNAI(s), Selection Indication) service operation to the AMF. 
The target DNAI(s) are used for (I-)SMF selection which can control UPF connecting to that DNAI(s). The Selection Indication indicate to AMF that the SMF selection is to select the SMF toward same DNN and S-NSSAI at next PDU Session establishment. The AMF stores the target DNAI(s) received from SMF even after the PDU Session is released.
2.	The PDU Session Release procedure is initiated as described in clause 4.3.4. The SMF sends an N1 SM Information to the UE via the AMF by invoking Namf_Communication_N1N2MessageTransfer as described in Step 3b of clause 4.3.4.2. The PDU Session Release Command message in N1 SM Information contains the PDU Session ID and Cause indicating that a PDU Session re-establishment to the same DN is required.	
3.	Upon reception of PDU Session Release Command with Cause indicating that a PDU Session re-establishment to the same DN is required as sent in step 2, the UE generates a new PDU Session ID and initiates PDU Session Establishment procedure as described in clause 4.3.2.2. 
Then, the AMF selects an SMF as described in TS 23.501 [2], clause 6.4.2 and the SMF can select a new UPF (i.e. UPF2) for the re-established PDU Session of SSC mode 2.
	If the AMF has received target DNAI from old SMF (i.e. SMF1), for the PDU Session toward same DNN and S-NSSAI the AMF selects the SMF using the stored target DNAI(s). The AMF includes the target DNAI(s) in the Nsmf_PDUSession_CreateSMContext Request. The SMF selects the new PDU Session Anchor using the target DNAI(s).
[bookmark: _Toc20203988][bookmark: _Toc27894674][bookmark: _Toc36191741][bookmark: _Toc45192827][bookmark: _Toc47592459][bookmark: _Toc51834540][bookmark: _Toc59100366]4.3.5.2	Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
The following procedure is triggered by SMF in order to change the PDU Session Anchor serving a PDU Session of SSC mode 3 for a UE. This procedure releases the existing PDU Session associated with an old PDU Session Anchor (i.e. UPF1 in figure 4.3.5.2-1) after having established a new PDU Session to the same DN with a new PDU Session Anchor (i.e. UPF2 in figure 4.3.5.2-1), which is controlled by the same SMF. The SMF may determine that a new SMF needs to be reallocated.




Figure 4.3.5.2-1: Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
1.	The SMF determines that the serving UPF or the SMF needs to be changed. If the "Indication of application relocation possibility" attributes in the PCC rule indicates no DNAI change takes place once selected for this application, the SMF determines that the SMF can not be changed.
1a. If the UPF (PSA) cannot connect to the target DNAI(s) as required by AF for traffic routing, the SMF invokes Nsmf_PDUSession_SMContextStatusNotify Request (target DNAI(s), Selection Indication) service operation to the AMF. 
The target DNAI(s) are used for (I-)SMF selection which can control UPF connecting to that DNAI(s). The Selection Indication indicate to AMF that the SMF selection is to select the SMF toward same DNN and S-NSSAI at next PDU Session establishment. The AMF stores the target DNAI(s) received from SMF even after the PDU Session is released.
2.	If the SMF had sent an early notification to the AF and the runtime coordination between 5GC and AF is enabled based on local configuration as specified in clause 4.3.6.3, according to the indication of "AF acknowledgment to be expected" included in AF subscription to SMF events, the SMF waits for a notification response from the AF. If the SMF receives a negative notification response from the AF, the SMF may stop the procedure.
	The SMF invokes the Namf_Communication_N1N2MessageTransfer (PDU Session ID, SMF Reallocation requested indication, N1 SM container (PDU Session Modification Command (Cause, PCO (PDU Session Address Lifetime value)))) where PDU Session ID indicates the existing PDU Session to be relocated and Cause indicates that a PDU Session re-establishment to the same DN is required.
	The SMF Reallocation requested indication indicates whether the SMF is requested to be reallocated.
	The PDU Session Address Lifetime value is delivered to the UE upper layers in PCO and indicates how long the network is willing to maintain the PDU Session. The SMF starts a PDU Session Release timer corresponding to the PDU Session Address Lifetime value.
3a.	The AMF forwards the NAS message to the UE. The UE can provide the release timer value to the upper layers if received in the PDU Session Modification Command.
3b.	The UE acknowledges the PDU Session Modification Command.
3c.	The AMF forwards the N1 SM container (PDU Session Modification Command ACK) received from the (R)AN to the SMF1 via Nsmf_PDUSession_UpdateSMContext service operation.
3d.	The SMF1 replies with a Nsmf_PDUSession_UpdateSMContext Response.
4.	If the UE receives PDU Session Modification Command, the UE may decide to initiate the PDU Session Establishment procedure described in clause 4.3.2.2, to the same DN with the following differences:
	In Step 1 of clause 4.3.2.2.1, according to the SSC mode, UE generates a new PDU Session ID and initiates the PDU Session Establishment Request using the new PDU Session ID. The new PDU Session ID is included as PDU Session ID in the NAS request message, and the Old PDU Session ID which indicates the existing PDU Session to be released is also provided to AMF in the NAS request message.
	In Step 2 of clause 4.3.2.2.1, if SMF reallocation was requested in Step 2 of this clause, the AMF selects a different SMF. Otherwise, the AMF sends the Nsmf_PDUSession_CreateSMContext Request to the same SMF serving the Old PDU Session ID.
If target DNAI(s) has been received from old SMF (i.e. SMF1), the AMF selects the new SMF using the stored target DNAI(s). The AMF includes the target DNAI(s) in the Nsmf_PDUSession_CreateSMContext Request. The SMF selects the new PDU Session Anchor using the target DNAI(s).
	In Step 3 of clause 4.3.2.2.1, the AMF include both PDU Session ID and Old PDU Session ID in Nsmf_PDUSession_CreateSMContext Request. The SMF detects that the PDU Session establishment request is related to the trigger in step 2 based on the presence of an Old PDU Session ID in the Nsmf_PDUSession_CreateSMContext Request. The SMF stores the new PDU Session ID and selects a new PDU Session Anchor (i.e. UPF2) for the new PDU Session.
	If the runtime coordination between 5GC and AF is enabled based on local configuration, according to the indication of "AF acknowledgment to be expected" included in AF subscription to SMF events, the SMF sends a late notification to the AF before Step 11 of clause 4.3.2.2.1 and waits for a notification response from the AF. If the SMF received a negative notification response from the AF, the SMF may stop the procedure. Otherwise the SMF continue the following procedures to activate the UP path of the new PDU Session.
5.	After the new PDU Session is established the UE starts using the IP address/prefix associated with the new PDU Session for all new traffic and may also proactively move existing traffic flow (where possible) from the old PDU Session to the new PDU Session.
NOTE:	The mechanisms used by the UE to proactively move existing traffic flows from one IP address/prefix to another are outside the scope of 3GPP specifications.
6.	The old PDU Session is released as described in clause 4.3.4 either by the UE before the timer provided in step 3 expires (e.g., once the UE has consolidated all traffic on new PDU Session or if the session is no more needed) or by the SMF upon expiry of this timer.
* * * * 2nd change * * * *
4.23.5.X	I-SMF insertion procedure per AF influence traffic routing for Session Breakout connectivity model


Figure 6.x.y.4-1: I-SMF insertion procedure per AF influence traffic routing for Session Breakout connectivity model
1.	As required by AF for traffic routing, SMF decides new PDU Session Anchor(s) which are not controlled by the SMF need to be inserted into the established PDU Session. The SMF invokes Nsmf_PDUSession_SMContextStatusNotify (target DNAI(s), Selection Indication) service operation to the AMF. 
The target DNAI(s) are used for selecting (I-)SMF, which control UPF connecting to that DNAI(s).The Selection Indication indicates to the AMF that the (I-)SMF selection is to (re-)select the I-SMF and insert it into the PDU Session immediately.
2.	The AMF selects I-SMF using the indicated target DNAI(s).
3. 	The AMF invokes Nsmf_PDUSession_CreateSMContext Request service operation toward the new I-SMF as described in step 3 of clause 4.23.4.3, with the following enhancement:
	The AMF includes target DNAI(s) received from SMF to the I-SMF. The AMF indicates that the RAN node is not changed during the I-SMF change or insertion. 
4.	Step 4 of figure 4.23.4.3 is performed with the following enhancement:
	The SM Context received by the new I-SMF includes the RAN downlink tunnel info for the PDU Session which is provided to the ULCL/BP in step 7.
5.	The new I-SMF selects the new PSA2 and ULCL/BP based on the received SM context (e.g. S-NSSAI), UE location information, and the received target DNAI(s) from AMF.
6. 	The new I-SMF uses N4 message to establish the new PDU Session Anchor 2 (PSA2) of the PDU Session. During this step:
-	(if needed) the PSA2 CN Tunnel Info of the local N9 termination on the PSA2 may be determined,
-	In the case of IPv6 multi-homing applies to the PDU Session, a new IPv6 prefix corresponding to PSA2 is allocated by the I-SMF or by the UPF supporting the PSA2.
7. 	Steps 3 to 10 of procedure for addition of PDU Session Anchor and Branching Point or UL CL controlled by I-SMF in clause 4.23.9.1 are performed with the following difference:
In step 4 of clause 4.23.9.1:
-  In case no old I-SMF was involved for the PDU session, the new I-SMF invokes Nsmf_PDUSession_Create Request (SM Context ID at I-SMF, Access Type, RAT type, DNAI list supported by the new I-SMF, Indication of UL CL or Branching Point insertion, IPv6 prefix @PSA2, DNAI(s) supported by PSA2, DL Tunnel Info of the new UL CL/Branching Point, if any) to SMF. The SMF starts a timer to release resource in I-UPF if exists.
-  In case old I-SMF was involved for the PDU session, the new I-SMF invokes Nsmf_PDUSession_Update Request (SM Context ID at I-SMF, Access Type, RAT Type, DNAI list supported by the new I-SMF, Indication of UL CL or Branching Point insertion, IPv6 prefix @PSA2, DNAI(s) supported by PSA2, DL Tunnel Info of the new UL CL/Branching Point, if any) to SMF.
The SM Context ID at I-SMF is to be used by the SMF for further PDU Session operation, e.g. to notify the new I-SMF of PDU Session Release. If SM Context ID at the I-SMF exists (i.e. in the case of I-SMF change), the SMF shall replace the SM Context ID at I-SMF.
8. 	If old I-SMF was involved for the PDU Session, Step 17a and 17b of figure 4.23.4.3 are performed.
9a. If old I-SMF was involved for the PDU Session, upon the timer set in step 8 expires, the old I-SMF sends N4 Session Release request to the old I-UPF to release resources for the PDU Session. The old I-SMF releases the SM Context for the PDU Session.
9b. For the case old I-SMF was not involved, if the old I-UPF exists, upon the timer set in step 7 expires, the SMF sends N4 Session Release request to the old I-UPF to release resources for the PDU Session in the old I-UPF.
* * * * 3rd change * * * *
[bookmark: _Toc20204639][bookmark: _Toc27895345][bookmark: _Toc36192448][bookmark: _Toc45193551][bookmark: _Toc47593183][bookmark: _Toc51835270][bookmark: _Toc59101096]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, SMF context transfer, triggering (I-)SMF selection for the PDU Session). The SMF may use this service operation to update the SMF derived CN assisted RAN parameters tuning in the AMF. The SMF may report the DDN Failure with NEF Correlation ID to the AMF.
Input, Required: Status information.
Input, Optional: Cause, SMF derived CN assisted RAN parameters tuning, New SMF ID for SM Context Transfer (see clause 4.26.5.3) or SMF set ID, Small Data Rate Control Status, APN Rate Control Status, DDN Failure detected in (I-/V-)SMF, target DNAI, (I-)SMF selection indication.
Output, Required: Result Indication.
Output, Optional: None.
* * * * End of changes * * * *
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