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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 an I-SMF is to be removed from a PDU Session (e.g. at I-SMF change or removal) the SMF is responsible of issuing the corresponding N4 requests to release the corresponding N4 Sessions for the UL CL/BP (s) and L-PSA(s) controlled by this I-SMF. 
The Source I-SMF releases any resource associated with a PDU Session when both following events have taken place:
-	 the expiry of a data forwarding timer started when Source I-SMF has received a Nsmf_PDUSession_ReleaseSMContext Request from the AMF, 
NOTE1: 	this relates with data forwarding from source to target RAN via source and target I-UPF
-	the completion of all the N4 release procedures initiated by the SMF to release the local UPF(s) the Source I-SMF is controlling.
NOTE2: 	The SMF remains responsible of any traffic forwarding (involving source I-UPF(s)) related with keeping the same EAS for the traffic of some 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 for the original IP prefix @L-PSA(s).



NEXT CHANGE (2)




[bookmark: _Toc20204350][bookmark: _Toc27895042][bookmark: _Toc36192125][bookmark: _Toc45193224][bookmark: _Toc47592856][bookmark: _Toc51834943][bookmark: _Toc75411737]4.23.7.3.3	Execution phase


Figure 4.23.7.3.3-1: Inter NG-RAN node N2 based handover, execution phase, with I-SMF insertion/change/removal
1.	Steps 1-6 in clause 4.9.1.3.3 are performed with the following change:
	Step 6a: If the I-SMF is changed, removed, the T-AMF includes an indication in Namf_Communication_N2InfoNotify to indicate the I-SMF change/removal.
	Step 6c: The SMF in this step is source I-SMF in the case of I-SMF removal or change, or is SMF in the case of I-SMF insertion.
Case: I-SMF insertion, or I-SMF change, step 2~9 are skipped for I-SMF removal case.
2.	T-AMF to Target I-SMF: Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication, (N2 SM Information (Secondary RAT usage data))).
	Handover Complete indication is sent per each PDU Session to the corresponding Target I-SMF to indicate the success of the N2 Handover.
	If in step 6b of clause 4.9.1.3.3 the source AMF has provided information for secondary RAT usage reporting the T-AMF propagates this information to the Target I-SMF.
Case: I-SMF change, step 3 is skipped for I-SMF insertion.
3a.	S-AMF to Source I-SMF: Nsmf_PDUSession_ReleaseSMContext Request (I-SMF only indication).
	After received N2 handover notify from T-AMF, if indication of I-SMF change/removal has been received, the S-AMF invokes Nsmf_PDUSession_ReleaseSMContext Request to inform the Source I-SMF to release the SM context of the PDU Session. The I-SMF only indication is used to inform the Source I-SMF not to invoke resource release in SMF. The Source I-SMF initiates a timer to release the SM Context of the PDU Session if indirect forwarding tunnel(s) were previously established, otherwise, the Source I-SMF immediately releases the SM Context.
NOTE 1: 	As explained in Figure 4.3.5.7-1, even though due to UE mobility a target UL CL/ L-PSA and a target I-SMF are used for a PDU Session, the SMF may have been configured (via an UE IP address preservation indication within  Nnef_Traffic_Influence) to keep a N9 tunnel between source and target UL CL  as long as the end of active traffic over this N9 tunnel has not been detected. In this case, the source I-SMF and I-UPF(s) need to remain involved for a PDU Session as long as the SMF does not send an explicit N4 release request for the source UPF(s) even though the source I-SMF has received Nsmf_PDUSession_ReleaseSMContext Request from the AMF. 
3b.	Source I-SMF to S-AMF: Nsmf_PDUSession_ReleaseSMContext Response.
4a.	Void.
4b.	Void.
5a.	Target I-SMF to Target I-UPF: N4 Session Modification Request. The N4 Modification Request indicates DL AN Tunnel Info of T-RAN to UPF.
5b.	The Target I-UPF to Target I-SMF: N4 Session Modification Response.
6.	Target I-SMF to SMF:
	In the case of I-SMF change, Nsmf_PDUSession_Update Request (PDU Session ID, DL CN Tunnel Info of Target I-UPF for N9, DNAI(s) supported by the I-SMF, Secondary RAT usage data).
	In the case of I-SMF insertion, Nsmf_PDUSession_Update Request (PDU Session ID, DL CN Tunnel Info of Target I-UPF for N9, DNAI(s), Secondary RAT usage data, Handover Complete Indication). The SMF initiates a timer to release the resource, i.e. resource for indirect data forwarding tunnel.
	If the T-AMF has provided information for secondary RAT usage reporting in step 2, the Target I-SMF propagates this information to the SMF.
7a.	SMF to UPF (PSA): N4 Session Modification Request.
	The SMF sends N4 Session Modification Request to UPF PSA, providing the DL CN Tunnel Info of Target I-UPF to the UPF PSA.
7b.	UPF (PSA) to SMF: N4 Session Modification Response.
8.	SMF to Target I-SMF: In the case of I-SMF change, Nsmf_PDUSession_Update Response. In the case of I-SMF insertion, Nsmf_PDUSession_Create Response. The SMF provides the DNAI(s) of interest for this PDU Session to Target I-SMF.
	In the case of I-SMF insertion and the PDU session corresponds to a LADN, the SMF shall release the PDU session after the handover procedure is completed.
9.	Target I-SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response.
	If indirect data forwarding applies, the Target I-SMF starts an indirect data forwarding timer, to be used to release the resource of indirect data forwarding tunnel.
Case: I-SMF removal, step 10~14 are skipped for I-SMF insertion, or I-SMF change case.
10.	T-AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication, (N2 SM Information (Secondary RAT usage data))).
	Handover Complete indication is sent per each PDU Session to the corresponding SMF to indicate the success of the N2 Handover.
	If in step 6b of clause 4.9.1.3.3 the source AMF has provided information for secondary RAT usage reporting the T-AMF propagates this information to the SMF.
11a.	S-AMF to Source I-SMF: Nsmf_PDUSession_ReleaseSMContext Request I-SMF only indication.
	After received N2 handover notify from T-AMF, if indication of I-SMF change/removal has been received, the S-AMF invokes Nsmf_PDUSession_ReleaseSMContext Request to inform the Source I-SMF to release the SM context of the PDU Session. I-SMF only indication is used to inform the Source I-SMF not to invoke resource release in SMF. The Source I-SMF initiates a timer to release the SM Context of the PDU Session if indirect forwarding tunnel(s) were previously established, otherwise, the Source I-SMF immediately releases the SM Context.
NOTE 2: 	See NOTE 1. 
11b.	Source I-SMF to S-AMF: Nsmf_PDUSession_ReleaseSMContext Response.
12a.	[Conditional]SMF to Target I-UPF: N4 Session Modification Request.
	If the Target I-UPF is selected by SMF, the SMF to Target I-UPF: N4 Session Modification Request. The N4 Modification Request indicates DL AN Tunnel Info of T-RAN to Target I-UPF.
12b.	[Conditional] Target I-UPF to SMF: N4 Session Modification Response
13a.	SMF to UPF (PSA): N4 Session Modification Request.
	The SMF sends N4 Session Modification Request to UPF(PSA). The N4 Modification Request indicates DL AN Tunnel Info of T-RAN to UPF(PSA) if Target I-UPF is not selected by SMF. The N4 Modification Request indicates DL CN Tunnel Info of Target I-UPF if Target I-UPF is selected by SMF.
13b.	UPF (PSA) to SMF: N4 Session Modification Response. PDU Session Anchor sends one or more "end marker" packets for each N3/N9 tunnel on the old path immediately after switching the path, the source NG-RAN shall forward the "end marker" packets to the target NG-RAN.
14.	SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID).
	If indirect data forwarding applies, the SMF starts an indirect data forwarding timer, to be used to release the resource of indirect data forwarding tunnel.
15.	Steps 12, 14 in clause 4.9.1.3.3 are performed.
Case: I-SMF insertion, or I-SMF change, step 16~18 are skipped for I-SMF removal case.
16a.	[Conditional]Target I-SMF to Target I-UPF: N4 Session Modification Request.
	After indirect data forwarding timer set in step 9 expires, the Target I-SMF sends an N4 Session Modification Request to Target I-UPF to release the indirect data forwarding resource in Target I-UPF.
16b.	[Conditional]Target I-UPF to SMF: N4 Session Modification Response.
Case: I-SMF change, step 17 is skipped for I-SMF insertion.
17a.	Source I-SMF to Source I-UPF: N4 Session Release Request.
	Upon the timer set in step 3 expires, the Source I-SMF sends N4 Session Release Request (Release Cause) to Source I-UPF to release the resources for the PDU Session. This message is also used to release the indirect data forwarding resource in Source I-UPF.
	If the Source I-UPF acts as UL CL and is not co-located with local PSA, the Source I-SMF also sends N4 Session Release Request to the local PSA to release the resources for the PDU Session.
NOTE 3: 	See NOTE 1. 
17b.	Source I-UPF to Source I-SMF: N4 Session Release Response.
	The Source I-SMF releases SM Context of the PDU Session.
Case: I-SMF insertion, step 18 is skipped for I-SMF change.
18a.	SMF to UPF: N4 Session Modification Request.
	Upon the timer set in step 6 expires, if UPF(PSA) is used for indirect forwarding, the SMF sends an N4 Session Modification Request to UPF(PSA) to release the indirect data forwarding resource in UPF(PSA). If the UPF (PSA) uses different Tunnel Info for N3 and N9, this message is also used to release the N3 Tunnel. If I-UPF is used for indirect forwarding, the SMF sends an N4 Session Modification Request to the I-UPF to release the indirect data forwarding resource.
18b.	UPF to SMF: N4 Session Modification Response.
	If UPF(PSA) is used for indirect forwarding, the UPF (PSA) sends N4 Session Modification Response to SMF.
	If I-UPF is used for indirect forwarding, the I-UPF sends N4 Session Modification Response to SMF.
Case: I-SMF removal, step 19~20 are skipped for I-SMF insertion, I-SMF change case.
19a.	The Source I-SMF to Source I-UPF: N4 Session Release Request.
	Upon the timer set in step 11 expires, the Source I-SMF sends N4 Session Release Request (Release Cause) to Source I-UPF to release the resources for the PDU Session. This message is also used to release the indirect data forwarding resource in Source I-UPF.
NOTE 4: 	See NOTE 1. 
19b.	Source I-UPF to Source I-SMF: N4 Session Release Response.
	The Source I-SMF releases SM Context of the PDU Session.
20a.	SMF to UPF: N4 Session Modification Request.
	Upon the timer set in step 14 expires, if UPF(PSA) is used for indirect forwarding, the SMF sends an N4 Session Modification Request to UPF (PSA) to release the indirect forwarding resource in UPF (PSA). If the UPF (PSA) uses different Tunnel Info for N3 and N9, this message is also used to release the N3 Tunnel. If I-UPF is used for indirect forwarding, the SMF sends an N4 Session Modification Request to the I-UPF to release the indirect data forwarding resource.
20b.	UPF to SMF: N4 Session Modification Response.
	If UPF(PSA) is used for indirect forwarding, the UPF (PSA) sends N4 Session Modification Response to SMF.
	If I-UPF is used for indirect forwarding, the I-UPF sends N4 Session Modification Response to SMF.
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