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[bookmark: _Toc36192122][bookmark: _Toc45193221][bookmark: _Toc47592853][bookmark: _Toc51834940][bookmark: _Toc75411734]4.23.7.3	Inter NG-RAN node N2 based handover with I-SMF insertion/change/removal
[bookmark: _Toc20204348][bookmark: _Toc27895040][bookmark: _Toc36192123][bookmark: _Toc45193222][bookmark: _Toc47592854][bookmark: _Toc51834941][bookmark: _Toc75411735]4.23.7.3.1	General
When I-SMF is inserted or changed or removed during inter NG-RAN node N2 handover, the procedures defined in this clause are used.
To support the session continuity upon UL CL relocation, if the UL CL and L-PSA controlled by source I-SMF are relocated, a N9 forwarding tunnel between the Source UL CL and Target UL CL is established and released as described in clause 4.23.9..

* * * * Next change * * * *
[bookmark: _Toc20204352][bookmark: _Toc27895044][bookmark: _Toc36192128][bookmark: _Toc45193227][bookmark: _Toc47592859][bookmark: _Toc51834946][bookmark: _Toc75408029][bookmark: _Toc27895045][bookmark: _Toc36192129][bookmark: _Toc45193228][bookmark: _Toc47592860][bookmark: _Toc51834947][bookmark: _Toc75408030]4.23.9	Branching Point or UL CL controlled by I-SMF
4.23.9.0	Overview
The procedures in this clause describe the Addition, Removal and Change of PDU Session Anchor (PSA2), Branching Point or UL CL controlled by I-SMF. They all rely on following principles:
1.	When a (new) I-SMF is inserted (e.g. as described in clause 4.23.7 or clause 4.23.11), the I-SMF provides the DNAI list it supports to the SMF. This list is assumed to remain constant during the N16a association between the I-SMF and the SMF for a PDU Session.
2.	Based on the DNAI list information received from I-SMF, the SMF may then at any time provide or update the list of DNAI(s) of interest for this PDU Session to I-SMF. This may take place e.g. when the I-SMF provides the DNAI list it supports or when new or updated or removed PCC rule(s) is/are received by the SMF as defined in clause 4.23.6. This list of DNAI(s) of interest for this PDU Session indicates to the I-SMF the list of DNAI(s) candidate for local traffic steering within the PDU Session.
	An indication of whether Multi-homing is possible is also provided to the I-SMF, and the I-SMF uses this information to decide whether multi-homing can be used for the PDU Session.
3.	Whenever the I-SMF has inserted or removed or changed a local offload capability the I-SMF invokes a Nsmf_PDUSession_Update Request to indicate to the SMF the list of corresponding DNAI(s). Based on this indication the SMF invokes a Nsmf_PDUSession_Update Request to send the corresponding N4 information to the I-SMF.
4.	Then SMF may then at any time invoke a Nsmf_PDUSession_Update Request to send N4 information to the I-SMF.
5.	The I-SMF may at any time send a Nsmf_PDUSession_Update Request to forward to the SMF N4 events received from a local UPF; this may e.g. correspond to traffic reporting.
6.   When source I-SMF is to be removed from a PDU Session (e.g. at I-SMF change or removal), the SMF issues the N4 information  targeting the UL CL/BP (s) and L-PSA(s) controlled by this I-SMF, including requests to release the corresponding N4 Sessions. 
[bookmark: _Hlk87287462]	When the Source I-SMF receives a Nsmf_PDUSession_ReleaseSMContext Request from AMF, it initiates a data forwarding timer (if indirect data forwarding applies) before releasing the resources of the PDU Session. When the Source I-SMF has received N4 release from SMF, it releases the corresponding UL CL/BP (s) and L-PSA(s) resources either directly if no data forwarding timer is started, or at the expiry of the data forwarding timer.
	The Source I-SMF releases any resource associated with a PDU Session when both following events have taken place:
-	(if indirect data forwarding applies) the expiry of the data forwarding timer, 
-	the completion of all the N4 release procedures initiated by the SMF to release the local UPF(s) the Source I-SMF is controlling.
[bookmark: _Hlk87287550][bookmark: _Hlk87287491]NOTE1: 	The SMF remains responsible of ensuring traffic forwarding (involving source I-UPF(s) controlled by the I-SMF) related with keeping the same EAS for the traffic of applications that do not support mobility (see Figure 4.3.5.7-1)
When IPv6 multi-homing is used and an I-SMF is removed, the SMF re-configures the UE to not use the original corresponding IP prefix @L-PSA(s).

* * * * Next change * * * *
[bookmark: _Toc83355502][bookmark: _Hlk87861889]4.23.9.4	Simultaneous change of Branching Point or UL CL and additional PSA controlled by I-SMF
This clause describes simultaneous change of UL-CL/BP function and additional PSA, e.g. addition of a new UL CL/BP and PDU Session Anchor (i.e. PSA2) and release of the existing UL CL/BP and additional PDU Session Anchor (i.e. PSA0), with target UPF(s) and source UPF(s) are all controlled by I-SMF.
This procedure may be triggered after N2 handover or Xn based handover procedure.


[bookmark: _Hlk87861702]Figure 4.23.9.4-1: Simultaneous change of Branching Point or UL CL and additional PSA controlled by I-SMF
Comparing to the clause 4.23.9.3, this procedure in addition changes the source UL-CL/BP by a target UL-CL/BP.
1-2.	These steps are the same steps 1-2 in clause 4.23.9.3.
3.	The I-SMF selects a UPF and using N4 establishes the target UL CL or BP of the PDU Session.
4.	The I-SMF invokes Nsmf_PDUSession_Update Request (Indication of Change of traffic offload, (new allocated IPv6 prefix @PSA2, DNAI(s) supported by PSA2), (Removal of IPv6 prefix @PSA0, DNAI(s) supported by PSA0), DL Tunnel Info of the new UL CL/Branching Point) to SMF.
	The DL Tunnel Info of target UL CL/Branching Point is provided to SMF.
5.	The SMF updates the remote PSA (PSA1) via N4 with the DL Tunnel Info of the Target UL CL/BP for the downlink traffic.
6-8.	These steps are the same as steps 4-6 in clause 4.23.9.3.
[bookmark: _Hlk87861277]If session continuity upon UL CL relocation is required, in step 7 the SMF provides the I-SMF with an indication that a N9 forwarding tunnel is required between the source and the target UL CL and provides corresponding N4 rules with traffic filter identifying traffic to be forwarded on this  N9 forwarding tunnel additionally. Based on the received information, the I-SMF uses N4 to establish the N9 forwarding tunnel between the source UL CL and target UL CL. The SMF also configures via N4 rules sent over N16a the old PSA monitoring of the absence of traffic towards the (source) application that required this N9 forwarding tunnel to be established together with the associated time threshold.
9.	Same as steps 6-8 of clause 4.3.5.4. The I-SMF updates (R)AN for uplink traffic.
10-11.	Based on SMF N4 requests, Tthe I-SMF releases via N4 the source UL-CL/BP as the source UL-CL/BP is replaced by the target UL-CL/BP. The I-SMF also releases via N4 the PSA0 if PSA0 is not collocated with source UL CL/BP ;
[bookmark: _Hlk87861674]	Otherwise if N9 forwarding tunnel is established between the source UL CL and target UL CL, the I-SMF releases the source UL-CL/BP and PSA0 as indicated in clause 4.23.9.0.
12.	This step is the same as step 9 in clause 4.23.9.3.
4.23.9.x	Simultaneous change of Branching Points or UL CLs controlled by different I-SMFs
This clause describes simultaneous change of UL-CL/BP function and additional PSA, e.g. addition of a new UL CL/BP and PDU Session Anchor (i.e. PSA2) and release of the existing UL CL/BP and additional PDU Session Anchor (i.e. PSA0), with target UPF(s) and source UPF(s) are all controlled by same I-SMF.
This procedure may be triggered after N2 handover or Xn based handover procedure.

Figure 4.23.9.x-1: Simultaneous change of Branching Point or UL CL and additional PSA controlled by different I-SMFs	Comment by LTHBM1: Figure to be provided tomorrow
1. 	UE has established PDU Session with Source Branching Point or UL CL, and Source UPF (PSA0) controlled by source I-SMF and Remote PSA. The UE has mobility with I-SMF change, e.g. handed over from a source RAN to a target RAN. After mobility, the path between Target I-UPF and Remote PSA (PSA1) has been established. 
2.	This step is the same as steps 2 in clause 4.23.9.1.
3.	This step is the same as steps 3 in clause 4.23.9.1..
4.	This step is the same as steps 4 in clause 4.23.9.1..
5.	This step is the same as steps 4 in clause 4.23.9.1.
6-8.	These steps are the same as steps -6-9 in clause 4.23.9.1 with the following enhancement:
In step 6, to support session continuity upon UL CL or BP relocation the SMF provides the target I-SMF with an indication that  N9 forwarding tunnel establishment required and with N4 information containing the associated UL traffic filter for N9 forwarding. Based on the received information, the target I-SMF installs corresponding N4 rules in the target UL CL or BP  for forwarding of uplink traffics via the N9 forwarding tunnel .and provides back via Nsmf_PDUSession_Update Response the F-TEID where the target UL CL or BP expects to receive DL traffic forwarded on the N9 tunnel
9.	Same as steps 6-8 of clause 4.3.5.4. The target I-SMF updates (R)AN for uplink traffic.
10.	This step is the same as step 9 in clause 4.23.9.3.
The SMF triggers the procedure from step 11 onwards to support session continuity upon UL CL relocation.
11. If N9 forwarding tunnel is required based on indication received from SMF in step 7, the SMF invokes Nsmf_PDUSession_Update Request to the source I-SMF with an indication that N9 forwarding tunnel establishment is required , with N4 information containing the associated DL traffic filter for N9 forwarding and with the F-TEID where the target UL CL or BP expects to receive DL traffic forwarded on the N9 tunnel (as received in step 8)
The SMF uses also the Nsmf_PDUSession_Update Request to configures a time interval for the source PSA to detect traffic inactivity.

12. The source I-SMF triggers N4 modification procedure to request the source UL CL to establish the N9 forwarding tunnel. The source I-SMF provides the target UL CL N9 forwarding tunnel info to the source UL CL and receives the source UL CL N9 forwarding tunnel info from the source UL CL.
	
After this step, the downlink data can be forwarded via N9 forwarding tunnel from the source L-PSA.
13. The source I-SMF invokes , Nsmf_PDUSession_Update response and provides  (source UL CL N9 forwarding tunnel info).
14.	The SMF invokes , Nsmf_PDUSession_Update to provide the source UL CL N9 forwarding tunnel info to the target I-SMF
15. Based on the traffic filter information received from SMF at step 7 and source UL CL N9 forwarding tunnel info, the target I-SMF request the target UL CL to forward related traffic via N9 forwarding tunnel.
	
After this step, the uplink data can be forwarded via N9 forwarding tunnel toward the source L-PSA (PSA0).
16-17. Upon detection of no active traffic, the source PSA notifies the SMf via N4 information sent via the  source I-SMF 
The SMF releases via N4 information sent over N16a  the source UL-CL/BP and  the PSA0 
18. the SMF invokes Nsmf_PDUSession_Update Request to indicate to , the Target I-SMF to release the N9 forwarding tunnel in Target UL CL and remove the related filter.

* * * * Next change * * * *
[bookmark: _Toc20204358][bookmark: _Toc27895051][bookmark: _Toc36192135][bookmark: _Toc45193234][bookmark: _Toc47592866][bookmark: _Toc51834953][bookmark: _Toc83355505][bookmark: _Toc36192138][bookmark: _Toc45193237][bookmark: _Toc47592869][bookmark: _Toc51834956][bookmark: _Toc75411751]4.23.11	Xn based handover
[bookmark: _Toc20204359][bookmark: _Toc27895052][bookmark: _Toc36192136][bookmark: _Toc45193235][bookmark: _Toc47592867][bookmark: _Toc51834954][bookmark: _Toc83355506]4.23.11.1	General
This clause describes the Xn based handover with the insertion, reallocation and removal of I-SMF.
To support the session continuity upon UL CL relocation, if the UL CL and L-PSA controlled by source I-SMF are relocated, a N9 forwarding tunnel between the Source UL CL and Target UL CL is established and released as described in clause 4.23.9.4 or 4.23.9.x.

* * * * Next change * * * *
[bookmark: _Toc83793790][bookmark: _Toc51835265][bookmark: _Toc47593178][bookmark: _Toc45193546][bookmark: _Toc36192443][bookmark: _Toc27895340]5.2.8.2.3	Nsmf_PDUSession_Update service operation
Service operation name: Nsmf_PDUSession_Update.
Description: Update the established PDU Session.
This service operation is invoked by the V-SMF towards the H-SMF in the case of UE or serving network requested PDU Session Modification in order for the V-SMF to transfer the PDU Session Modification request. It can also be invoked by the V-SMF to indicate to the H-SMF that the access type of the PDU session can be changed.
This service operation is invoked by the I-SMF towards the SMF in the case of UE or serving network requested PDU Session Modification in order for the I-SMF to transfer the PDU Session Modification request. It can also be invoked by the I-SMF to indicate to the SMF that the access type of the PDU session can be changed. This service operation is also invoked by the I-SMF towards the SMF to insert or remove ULCL or BP controlled by the I-SMF or to report usage offloaded via UL CL or BP controlled by I-SMF.
This service operation is invoked by the H-SMF towards the V-SMF for both UE initiated and HPLMN initiated PDU Session Modification and PDU Session Release cases in order to have the SM PDU Session Modification request or SM PDU Session Release request sent to the UE. It can also be invoked by the H-SMF towards the V-SMF to release the 5GC and 5G-AN resources in e.g. handover from 5GC-N3IWF to EPS and from 5GS to EPC/ePDG, wherein the UE is not notified.
This service operation is invoked by the SMF towards the I-SMF for both UE initiated and SMF/PCF initiated PDU Session Modification and PDU Session Release cases in order to have the SM PDU Session Modification request or SM PDU Session Release request sent to the UE. It can also be invoked by the SMF towards the I-SMF to release the 5GC and 5G-AN resources in e.g. handover from 5GC-N3IWF to EPS and from 5GS to EPC/ePDG, wherein the UE is not notified. This service operation is also invoked by the SMF towards the I-SMF to provide updated N4 information or updated DNAI list of interest for this PDU Session when SMF receives updated PCC rules.
This service operation is invoked by the V-SMF or I-SMF and the H-SMF or SMF in the case of PDU Session Establishment authentication/authorization by a DN-AAA server defined in clause 4.3.2.3: it is used to carry DN Request Container information between the DN-AAA server and the UE.
Input, Required: SM Context ID.
Input, Optional: UE location information (ULI), UE Time Zone, AN type, indication of PDU Session Release, H-SMF SM Context ID (from H-SMF to V-SMF) or SMF SM Context ID (from SMF to I-SMF), QoS Rule and QoS Flow level QoS parameters if any for the QoS Flow associated with the QoS rule (from H-SMF to V-SMF or from SMF to I-SMF), EPS bearer context(s) and Linked EBI (from H-SMF to V-SMF or from SMF to I-SMF), N9 Tunnel Info (from V-SMF to H-SMF or from I-SMF to SMF), Information requested by UE for e.g. QoS (from V-SMF to H-SMF or from I-SMF to SMF), 5GSM Core Network Capability, Information necessary for V-SMF or I-SMF to build SM Message towards the UE (from H-SMF to V-SMF or from SMF to I-SMF), Trigger PDU release indication (V-SMF to H-SMF or from I-SMF to SMF), Start Pause of Charging indication, Stop Pause of Charging indication, DN Request Container information, indication that the UE shall not be notified, EBI Allocation Parameters (ARP list), Secondary RAT usage data, indication that the access type of the PDU session can be changed (V-SMF to H-SMF or from I-SMF to SMF) or from SMF to I-SMF), extended NAS-SM timer indication, DNAI list supported by I-SMF (from I-SMF to SMF), indication of multi-homing support (from SMF to I-SMF), indication of ULCL or BP insertion (from I-SMF to SMF), indication of ULCL or BP removal (from I-SMF to SMF), IPv6 prefix @local PSA (from I-SMF to SMF), DNAI(s) supported by local PSA (from I-SMF to SMF), Tunnel info of ULCL or BP (from I-SMF to SMF), N4 information (from I-SMF to SMF or from SMF to I-SMF), Handover Complete Indication, Relocation Cancel Indication. MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, MA PDU session Accepted indication, access for MA PDU Session Release, access type for GBR QoS flow, Indication of access unavailability (with access type), QoS Monitoring Indication (from SMF to I-SMF), QoS Monitoring reporting frequency(from SMF to I-SMF), QoS monitoring policy (from SMF to I-SMF), QoS Monitoring Result from (I-SMF to SMF), Notification of the SM Policy Association Establishment and Termination, PCF binding information, N9 forwarding tunnel establishment required (from SMF to I-SMF), N4 information corresponding to the N9 forwarding tunnel establishment.
Output, Required: Result indication, <ARP, Cause> pair.
Output, Optional: UE location information, AN Type, SM information from UE (from V-SMF to H-SMF or from I-SMF to SMF), list of Rejected QoS Flows (from V-SMF to H-SMF or from I-SMF to SMF), a list of <ARP, EBI> pair, Secondary RAT Usage Data, DNAI(s) of interest for this PDU Session (from SMF to I-SMF), N4 Information (from SMF to I-SMF), QFI(s), QoS Profile(s), Session-AMBR, QoS Rule(s), QoS Flow level QoS parameters if any for the QoS Flow(s) associated with the QoS rule(s), EPS bearer context(s), linked EBI, DNAI(s) of interest for this PDU Session.
The H-SMF SM Context ID in the Input provides addressing information allocated by the H-SMF (to be used for service operations towards the H-SMF for this PDU Session).
The SMF SM Context ID in the Input provides addressing information allocated by the SMF (to be used for service operations towards the SMF for this PDU Session).
See clause 4.3.3.3 for an example usage of this service operation.
See clauses 4.22.6.3, 4.22.7, 4.22.8.3 and 4.22.10.3 for detailed usage of this service operation for ATSSS.

* * * * Next change * * * *
[bookmark: _Toc83793793][bookmark: _Toc51835268][bookmark: _Toc47593181][bookmark: _Toc45193549][bookmark: _Toc36192446][bookmark: _Toc27895343]5.2.8.2.6	Nsmf_PDUSession_UpdateSMContext service operation
Service operation name: Nsmf_PDUSession_UpdateSMContext.
Description: It allows to update the AMF-SMF association to support a PDU Session and/or to provide SMF with N1/N2 SM information received from the UE or from the AN, or allows to establish forwarding tunnel between UPFs controlled by different SMFs (e.g. by UPF controlled by old I-SMF and UPF controlled by new I-SMF).
Input, Required: SM Context ID.
Input, Optional: N1 SM container received from the UE, N2 SM information received from the AN (e.g. N3 addressing information, notification indicating that the QoS targets cannot be fulfilled for a QFI, Secondary RAT Usage Data), Operation Type (e.g. UP activate, UP deactivate, UP To Be Switched), Serving GW Address(es) and Serving GW DL TEID(s) for data forwarding during HO from 5GS to EPS, UE location information, AN type, UE Time Zone, H-SMF identifier/address, EBI(s) to be revoked, PDU Session(s) to be re-activated, Direct Forwarding Flag, ARP list, S-NSSAI, Data Forwarding Tunnel (setup/release), UE presence in LADN service area, Target ID, Target AMF ID, GUAMI, backup AMF(s) (if NF Type is AMF), Indication of Access Type can be changed, RAT Type. Backup AMF(s) sent only once by the AMF to the SMF in its first interaction with the SMF. Release indication and release cause, forwarding tunnel information, Handover Complete Indication, Relocation Cancel Indication. MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, access on which signalling was received, Subscription to DDN Failure Notification, NEF Correlation ID, MO Exception Data Counter, access for MA PDU Session Release, list of NWDAF IDs and corresponding Analytics ID(s), Satellite backhaul category, N9 forwarding tunnel required, target N9 forwarding tunnel info. 
Output, Required: Result Indication.
Output, Optional: PDU Session ID, Cause, released EBI list, allocated EBI information, N2 SM information (e.g. QFI, UE location information, notification indication indicating that the QoS targets cannot be fulfilled), N1 SM container to be transferred to the AN/UE, type of N2 SM information. MA PDU session Accepted indication, list of NWDAF IDs and corresponding Analytics ID(s), source N9 forwarding tunnel info.
See clause 4.3.3.2 and clause 4.3.3.3 for an example usage of this service operation.
See clause 4.9.1.2.2 for the usage of the "UP To Be Switched" Operation Type.
For the use of the "EBI(s) to be revoked" information, see clause 4.11.1.4.1.
For the use of the "Direct Forwarding Flag", see clause 4.11.1.2.2.2.
For the use of the "Indication of Access Type can be changed", see clause 4.2.3.2.
For the use of "release indication and release cause", see clause 4.3.4.2.
For the use of the "forwarding tunnel information", see clause 4.23.4.3.
If the consumer NF is AMF and the SMF determines that some EBIs are not needed, the SMF will put the EBIs back in the released EBI list.
If the consumer NF is AMF and Inter-system mobility happens, the SMF sends allocated EBI information to AMF.
If the ARP of QoS flow is changed, the SMF uses this operation to update EBI-ARP information in the AMF.
If the AMF does not have PDU Session ID, the PDU Session ID is not required for Input, and is required for Output.
If consumer NF is AMF and SMF includes N2 SM information in the Output, the SMF indicates type of N2 SM information.
The Small Data Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided Small Data Rate Control Status for the AMF to store. APN Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided APN Rate Control Status for the AMF to store.
NOTE:	The N2 SM information is not interpreted by the AMF.
See clauses 4.22.6.3, 4.22.9 and 4.22.10.2 for detailed usage of this service operation for ATSSS.
* * * * End of change * * * *
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