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FIRST CHANGE
[bookmark: _Toc20204039][bookmark: _Toc27894726][bookmark: _Toc36191793]4.9.1.2.4	Xn based inter NG-RAN handover with re-allocation of intermediate UPF
This procedure is used to hand over a UE from a Source NG-RAN to a Target NG-RAN using Xn when the AMF is unchanged and the SMF decides that the intermediate UPF (I-UPF) is to be changed. In the case of using UL CL, the I-UPF can be regarded as UL CL and additional PSA provides local access to a DN, the simultaneous change of UL-CL and the additional PSA is described in clause 4.3.5.7. In the case of using Branching Point, the I-UPF can be regarded as BP.
It is assumed that the PDU Session for the UE comprises of a UPF that acts as a PDU Session Anchor and an intermediate UPF at the time of this Handover procedure for non-roaming and local breakout roaming scenario. In the case of home routed roaming scenario, the PDU Session of the UE comprises of at least one UPF in the VPLMN and UPF in the HPLMN which acts as a PDU Session Anchor at the time of this handover procedure. The Source UPF referred in this clause 4.9.1.2.4 is the UPF which terminates N3 interface in the 5GC. The presence of IP connectivity between the Source UPF and Source NG-RAN, between the source UPF and Target NG-RAN, and between the Target UPF and Target NG-RAN, is assumed. (If there is no IP connectivity between source UPF and Target NG-RAN, it is assumed that the N2-based handover procedure in clause 4.9.1.3 shall be used instead).
The call flow is shown in figure 4.9.1.2.4-1.


Figure 4.9.1.2.4-1: Xn based inter NG-RAN handover with intermediate UPF re-allocation
	Steps 1-4 are same as steps 1-4 described in clause 4.9.1.2.3 except that the I-UPF in clause 4.9.1.2.3 is replaced by Target UPF.
5.	[Conditional] The SMF sends N4 Session Modification Request message to the PDU Session Anchor. The DL CN Tunnel Info of the Target UPF is included in this message. If redundant transmission is performed for one or more QoS Flows of the PDU Session, the SMF provides two DL CN Tunnel Info (for N9) to the UPF (PSA) and indicates to the UPF (PSA) one of the DL CN Tunnel Info is used as redundancy tunnel of the PDU Session.
	In the case of home routed roaming, if the N9 terminating V-UPF, which is connected to with home UPF, is changed, the V-SMF invokes an Nsmf_PDUSession_Update Request (DL CN Tunnel InfoEnd Marker Indication) service operation toward the H-SMF. The End Marker Indication is used to indicate that End Marker(s) is to be sent.
6.	[Conditional] The SMF associated with the PDU Session Anchor responds with the N4 Session Modification Response message. In the case of home routed roaming, the H-SMF responds with the Nsmf_PDUSession_Update Response service operation toward the V-SMF once H-UPF is updated with the DL Tunnel Info of the T-UPF. At this point, PDU Session Anchor starts sending downlink packets to the Target NG-RAN via Target UPF.
	Steps 7-11 are same as steps 7-11 described in clause 4.9.1.2.3 except that the I-UPF in clause 4.9.1.2.3 is replaced by Target UPF.
	If the Source UPF acts as a UL CL or BP, the SMF indicates to only one of the PDU Session Anchors to send the "end marker" packets. To ensure the "end marker" is the last user plane packet on the old path, the SMF should modify the path on other PDU Session Anchors before it indicates the PDU Session Anchor to send the "end marker" packets.
11.	The timer is started in step 4 if the source UPF is not the PSA UPF. When this timer is expired, the SMF initiates Source UPF(s) Release procedure by sending an N4 Session Release Request (Release Cause).
12.	The Source UPF(s) acknowledges with an N4 Session Release Response message to confirm the release of resources.


NEXT CHANGE (2)

[bookmark: _Toc20204043][bookmark: _Toc27894730][bookmark: _Toc36191797]4.9.1.3.3	Execution phase


Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase
NOTE 1:	Registration of serving AMF with the UDM is not shown in the figure for brevity.
1.	S-AMF to S-RAN: Handover Command (Target to Source transparent container, List Of PDU Sessions to be handed-over with N2 SM information containing information received from T-RAN during the handover preparation phase, List Of PDU Sessions failed to be setup).
	Target to Source transparent container is forwarded as received from S-AMF.
	The SM forwarding info list includes T-RAN SM N3 forwarding info list for direct forwarding or S-UPF SM N3 forwarding info list for indirect data forwarding
	S-RAN uses the PDU Sessions failed to be setup list and the indicated reason for failure to decide whether to proceed with the N2 Handover procedure.
	If the S-RAN supports and receives a reference to an Alternative QoS Profile for an accepted QoS Flow, it shall take it into account for deciding whether or not to proceed with the N2 Handover procedure (see TS 23.501 [2]).
2.	S-RAN to UE: Handover Command (UE container).
	UE container is a UE part of the Target to Source transparent container which is sent transparently from T-RAN via AMF to S-RAN and is provided to the UE by the S-RAN.
2a0.	If the PLMN has configured secondary RAT usage reporting and the source NG-RAN has Secondary RAT usage data to report, the source NG-RAN node may provide RAN usage data report message (N2 SM Information (Secondary RAT usage data), Handover Flag) as in clause 4.21 to the AMF. The Handover Flag indicates to the AMF that it should buffer the N2 SM Information containing the usage data report before forwarding it.
NOTE 2:	This step is not shown in this figure but the secondary RAT usage data reporting procedure is shown in figure 4.21-1 in clause 4.21.
2a. - 2c.	The S-RAN sends the Uplink RAN Status Transfer message to the S-AMF, as specified in TS 36.300 [46] and TS 38.300 [9]. The S-RAN may omit sending this message if none of the radio bearers of the UE shall be treated with PDCP status preservation.
	If there is an AMF relocation, the S-AMF sends this information to the T-AMF via the Namf_Communication_N1N2MessageTransfer service operation and the T-AMF acknowledges. The S-AMF or, if the AMF is relocated, the T-AMF, sends the information to the T-RAN via the Downlink RAN Status Transfer message, as specified in TS 36.300 [46] and TS 38.300 [9].
3.	Uplink packets are sent from T-RAN to T-UPF and UPF (PSA). Downlink packets are sent from UPF (PSA) to S-RAN via S-UPF. The S-RAN should start forwarding of downlink data from the S-RAN towards the T-RAN for QoS Flows or DRBs subject to data forwarding. This may be either direct (step 3a) or indirect forwarding (step 3b).
4.	UE to T-RAN: Handover Confirm.
	After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the T-RAN. Handover is by this message considered as successful by the UE.
5.	T-RAN to T-AMF: Handover Notify.
	Handover is by this message considered as successful in T-RAN.
	For each QoS Flow accepted with an Alternative QoS Profile (see TS 23.501 [2]), the Target-RAN shall send to the SMF a reference to the fulfilled Alternative QoS Profile.
6a.	[Conditional] T-AMF to S-AMF: Namf_Communication_N2InfoNotify.
	The T-AMF notifies to the S-AMF about the N2 handover notify received from the T-RAN by invoking the Namf_Communication_N2InfoNotify.
	A timer in S-AMF is started to supervise when resources in S-RAN shall be release.
6b.	[Conditional] S-AMF to T-AMF: Namf_Communication_N2InfoNotify ACK (N2 SM Information (Secondary RAT usage data)).
	The S-AMF acknowledges by sending the Namf_Communication_N2InfoNotify ACK to the T-AMF. The N2 SM Information here is the one buffered at step 2a0 when applicable.
	During inter PLMN mobility, if the S-AMF has I-NEF routing configured, then the S-AMF should send Ninef_EventExposure_Unsubscribe message to delete the routing configuration in the old I-NEF. If the T-AMF determines that I-NEF is needed, then it can set up a new routing configuration in the new I-NEF as specified in clause 4.15.3.2.3a.
6c.	[Conditional] S-AMF to SMF: Nsmf_PDUSession_ReleaseSMContext Request (SM Context ID, N2 SM Information (Secondary RAT Usage Data)).
	If the PDU Session(s) is not accepted by the T-AMF (e.g. S-NSSAI associated with the PDU Session is not available in the T-AMF), S-AMF triggers PDU Session Release procedure as specified in clause 4.3.4.2 after the S-AMF is notified for the reception of N2 Handover Notify in step 6a.
7.	T-AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication for PDU Session ID, UE presence in LADN service area, N2 SM Information (Secondary RAT usage data)). The N2 SM Information here is the one received at step 6b when applicable.
	Handover Complete indication is sent per each PDU Session to the corresponding SMF to indicate the success of the N2 Handover.
	When an Nsmf_PDUSession_UpdateSMContext Response message arrived too late during the handover preparation phase (see step 8 of clause 4.9.1.3.2), or the PDU Session with SMF involvement is not accepted by T-RAN, Nsmf_PDUSession_UpdateSMContext Request (SM Context ID, Operation Type) is sent to the corresponding SMF allowing the SMF to deallocate a possibly allocated N3 UP address and Tunnel ID of the selected UPF. A PDU Session handled by that SMF is considered deactivated and handover attempt is terminated for that PDU Session.
	In the case that the AMF determines that the PDU Session is related to a LADN then the AMF provides the "UE presence in LADN service area". If the AMF does not provide the "UE presence in LADN service area" indication and the SMF determines that the DNN corresponds to a LADN, then the SMF considers that the UE is OUT of the LADN service area.
	The SMF takes actions for the LADN PDU Session as defined in TS 23.501 [2] clause 5.6.5 based on the "UE presence in LADN service area" indication.
	For each QoS Flow for which the SMF has received a reference to the fulfilled Alternative QoS Profile, the SMF notifies the PCF and the UE as described in TS 23.501 [2].
8a.	[Conditional] SMF to T-UPF (intermediate): N4 Session Modification Request.
	If new T-UPF is inserted or an existing intermediate S-UPF is re-allocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the T-UPF.
8b.	[Conditional] T-UPF to SMF: N4 Session Modification Response.
	The T-UPF acknowledges by sending N4 Session Modification Response message to SMF.
9a.	[Conditional] SMF to S-UPF (intermediate): N4 Session Modification Request.
	If UPF is not re-allocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the S-UPF.
9b.	[Conditional] S-UPF to SMF: N4 Session Modification Response.
	The S-UPF acknowledges by sending N4 Session Modification Response message to SMF.
10a.	[Conditional] SMF to UPF (PSA): N4 Session Modification Request.
	For non-roaming or local breakout roaming scenario, the SMF sends N4 Session Modification Request message to PDU Session Anchor UPF, UPF (PSA), providing N3 AN Tunnel Info of T-RAN or the DL CN Tunnel Info of T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is re-allocated. If redundant transmission is performed for one or more QoS Flows of the PDU Session, two N3 AN Tunnel Info of T-RAN or two DL CN Tunnel Info of two T-UPFs are provided and the SMF indicates to the UPF (PSA) one of the AN/CN Tunnel Info is used as redundancy tunnel of the PDU Session. If the existing intermediate S-UPF terminating to N9 toward the H-UPF (PDU Session Anchor) is re-allocated for the home routed roaming scenario, the V-SMF invokes an Nsmf_PDUSession_Update Request (DL CN Tunnel Info End Marker Indication) service operation toward the H-SMF. The End Marker Indication is used to indicate that End Marker(s) is to be sent.
	In the case of the S-UPF acts as a UL CL or BP, the SMF indicates only one of the PDU Session Anchors to send the "end marker" packets. To ensure the "end marker" is the last user plane packet on the old path, the SMF should modify the path on other PDU Session Anchors before it indicates the PDU Session Anchor to send the "end marker" packets.
	If T-UPF is not inserted or an existing intermediate S-UPF is not re-allocated, step 10a and step 10b are skipped.
10b.	[Conditional] UPF (PSA) to SMF: N4 Session Modification Response.
	The UPF (PSA) sends N4 Session Modification Response message to SMF. In order to assist the reordering function in the T-RAN, the UPF (PSA) sends one or more "end marker" packets for each N3 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. At this point, UPF (PSA) starts sending downlink packets to the T-RAN, via T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is re-allocated. In the case of home routed roaming scenario, the H-SMF responds with the Nsmf_PDUSession_Update Response service operation to V-SMF once the H-UPF (PDU Session Anchor) is updated with the UL Tunnel Info of the T-UPF.
	When there are multiple UPFs(PSA), step 10a and step 10b are performed for each UPFs(PSA).
11.	SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID).
	SMF confirms reception of Handover Complete.
	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.
12.	The UE initiates Mobility Registration Update procedure as described in clause 4.2.2.2.2.
	The target AMF knows that it is a Handover procedure and therefore the target AMF performs only a subset of the Registration procedure, specifically the steps 4, 5, and 10 in the Registration procedure for the context transfer between source AMF and target AMF are skipped.
13a.	[Conditional] SMF to S-UPF (intermediate): N4 Session Release Request.
	If there is a source intermediate UPF, the SMF initiates resource release, after timer in step 6 or indirect data forwarding timer expires, by sending an N4 Session Release Request (Release Cause) to source UPF. This message is also used to release the indirect data forwarding resource in S-UPF.
13b.	S-UPF to SMF: N4 Session Release Response.
	The S-UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.
	In the case of indirect data forwarding, the resource of indirect data forwarding is also released.
14a.	AMF to S-RAN: UE Context Release Command ().
	After the timer in step 6a expires, the AMF sends UE Context Release Command.
14b.	S-RAN to AMF: UE Context Release Complete ().
	The source NG-RAN releases its resources related to the UE and responds with a UE Context Release Complete () message.
15a.	[Conditional] SMF to T-UPF: N4 Session Modification Request.
	If indirect forwarding applies and UPF is re-allocated, after timer of indirect data forwarding expires, the SMF sends N4 Session Modification Request to T-UPF to release the indirect data forwarding resource.
15b.	[Conditional] T-UPF to SMF: N4 Session Modification Response.
	The T-UPF acknowledges with an N4 Session Modification Response message to confirm the release of indirect data forwarding resources.
If the AMF is subscribed to Mobility Event by other NFs, the AMF notifies the event to the corresponding NFs by invoking the Namf_EventExposure_Notify service operation as described in clause 4.15.4.2.
Upon reception of the Namf_EventExposure_Notify with an indication that UE is reachable only for regulatory prioritized service, the SMF deactivates the PDU Session if the service of the PDU Session is not regulatory prioritized. For home routed roaming case, the V-SMF triggers the deactivation of the PDU Session, in addition, the H-SMF refrains from sending downlink signalling if the signalling is not related to regulatory prioritized service upon receiving the notification.


NEXT CHANGE (3)

[bookmark: _Toc20204346][bookmark: _Toc27895038][bookmark: _Toc36192120]4.23.7.2.3	Execution phase
Compared to the procedure for execution phase in 4.9.1.3.3, the SMF interacting with the S-UPF, T-UPF, S-AMF and T-AMF is the I-SMF. The difference is as following:
-	Step 10a: If I-SMF is available for a PDU Session, and the existing intermediate S-UPF is re-allocated, i.e. a new T-UPF is selected, the I-SMF invokes an Nsmf_PDUSession_Update Request (DL CN Tunnel Info of the T-UPF, End Marker indication) service operation toward the SMF. The End Marker Indication is used to indicate that End Marker(s) is to be sent. The SMF sends N4 Session Modification Request message to PDU Session Anchor UPF, providing DL CN Tunnel Info to the PDU Session Anchor UPF. The 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.
-	Step 10b: The SMF responds with the Nsmf_PDUSession_Update Response service operation to I-SMF once the PDU Session Anchor UPF is updated with the DL Tunnel Info of the T-UPF.


NEXT CHANGE (4)

[bookmark: _Toc20204350][bookmark: _Toc27895042][bookmark: _Toc36192125]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.
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, End Marker indication, 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 (PDU Session ID, End Marker indication, 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.
	The End Marker Indication is used to indicate that End Marker(s) is to be sent.
	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.
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.
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.
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.



NEXT CHANGE (5)

[bookmark: _Toc20204360][bookmark: _Toc27895053][bookmark: _Toc36192137]4.23.11.2	Xn based handover with insertion of intermediate SMF
This procedure is used to hand over a UE from a Source NG-RAN to a Target NG-RAN using Xn interface (in this case the AMF is unchanged) and the AMF decides that insertion of a new intermediate I-SMF is needed. This procedure is used for non-roaming or local breakout roaming scenario.
The call flow is shown in figure 4.23.11.2-1.


Figure 4.23.11.2-1: Xn based inter NG-RAN handover with insertion of intermediate SMF
1.	Step 1 is the same as described in clause 4.9.1.2.2.
2.	For each PDU Session Rejected in the list of PDU Sessions received in the N2 Path Switch Request, the AMF perform same step as step 2 in clause 4.9.1.2.2.
The rest of this procedure applies for each PDU Session To Be Switched.
3a.	The AMF checks if an I-SMF needs to be selected as described in clause 5.35.3 of TS 23.501 [2].
3b.	If a new I-SMF is selected the AMF sends Nsmf_PDUSession_CreateSMContext Request (SUPI, AMF ID, SMF ID, SM Context ID, PDU Session To Be Switched with N2 SM Information (Secondary RAT usage data), UE Location Information, UE presence in LADN service area) to the new selected I-SMF.
4.	The new I-SMF sends Nsmf_PDUSession_Context Request (SM context type, SM Context ID) to SMF to retrieve the SM Context.
	The new I-SMF uses SM Context ID received from AMF for this service operation. SM context type indicates that the requested information is all SM context, i.e. PDN Connection Context and 5G SM context. The SM Context ID is used by the recipient of Nsmf_PDUSession_Context Request in order to determine the targeted PDU Session.
5a.	I-SMF to I-UPF: N4 Session Establishment Request (Target NG-RAN Tunnel Info).
	The I-SMF then selects a I-UPF based on UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2]. An N4 Session Establishment Request message is sent to the I-UPF. The target NG-RAN Tunnel Info is included in the N4 Session Establishment Request message.
5b.	I-UPF to I-SMF: N4 Session Establishment Response.
	The I-UPF sends an N4 Session Establishment Response message to the I-SMF. The UL CN Tunnel Info and DL CN Tunnel Info of I-UPF are sent to the I-SMF.
6.	I-SMF to SMF: Nsmf_PDUSession_Create Request to the SMF (SUPI, PDU Session ID, Secondary RAT usage data, UE Location Information, UE presence in LADN service area, DL CN Tunnel Info of the I-UPF, DNAI list supported by the I-SMF, End Marker Indication).
	The End Marker Indication is used to indicate that End Marker(s) is to be sent.
	The I-SMF provides the DNAI list it supports to the SMF as defined in Figure 4.23.9.1-1 step 1.
	Secondary RAT usage data is extracted from N2 SM Information within PDU Session To Be Switched received from NG RAN.
7a.	SMF to UPF (PSA): N4 Session Modification Request (DL CN Tunnel Info of the I-UPF).
	The SMF provides the DL CN Tunnel Info of the I-UPF to the UPF(PSA).
	If old I-UPF controlled by SMF does not exist and if different CN Tunnel Info need to be used by PSA UPF, i.e. the CN Tunnel Info at the PSA for N3 and N9 are different, the CN Tunnel Info at the PSA for N9 needs to be allocated. The CN Tunnel Info is provided from UPF to SMF in the response.
7b.	UPF (PSA) to SMF: N4 Session Modification Response.
	The PDU Session Anchor responds with the N4 Session Modification Response message after requested PDU Sessions are switched. At this point, PDU Session Anchor starts sending downlink packets to the Target NG-RAN via I-UPF.
	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.
8.	In order to assist the reordering function in the Target NG-RAN, the 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.
9.	SMF to I-SMF: Nsmf_PDUSession_Create Response(Information for local traffic steering location, CN Tunnel Info at the PSA for N9).
9a.	If the CN Tunnel Info at PSA for N9 is allocated, it is included in the response, and the I-SMF provides the CN Tunnel Info at the PSA for N9 to I-UPF via N4 Session Modification Request.
	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.
10.	I-SMF to AMF: Nsmf_PDUSession_CreateSMContext Response (UL CN Tunnel Info of the I-UPF).
	The SMF sends an Nsmf_PDUSession_CreateSMContext response to the AMF.
11-13.	Steps 11-13 are same as steps 7-9 defined in clause 4.9.1.2.2 with the following addition:
[bookmark: _Toc20204361][bookmark: _Toc27895054]	If a Source I-UPF controlled by SMF was serving the PDU Session, the SMF initiates Source I-UPF Release procedure by sending an N4 Session Release Request toward the Source I-UPF.
[bookmark: _Toc36192138]4.23.11.3	Xn based handover with re-allocation of intermediate SMF
This procedure is used to hand over a UE from a Source NG-RAN to a Target NG-RAN using Xn interface (in this case the AMF is unchanged) and the AMF decides that the intermediate SMF(I-SMF) is to be changed. This procedure is used for non-roaming or local breakout roaming scenario. In the case of home routed roaming scenario, this procedure is also used except the I-SMF is replaced by V-SMF.
The call flow is shown in figure 4.23.11.3 -1.


Figure 4.23.11.3-1: Xn based inter NG-RAN handover with intermediate I-SMF re-allocation
1-3.	Steps 1-3 are same as steps 1-3 described in clause 4.23.11.2 except that in step 2 the AMF sends Nsmf_PDUSession_UpdateSMContext Request to source I-SMF and then the source I-SMF sends the Nsmf_PDUSession_Update Request to SMF.
4.	The target I-SMF sends Nsmf_PDUSession_Context Request to Source I-SMF to retrieve 5G SM Context.
5a-11.	Steps 5a-11 are same as steps 5a-11 described in clause 4.23.11.2 with the following difference:
	In step 6, the target I-SMF invokes Nsmf_PDUSession_Update Request (Secondary RAT usage data, UE Location Information, UE presence in LADN service area, DL CN Tunnel Info of the I-UPF, DNAI list supported by target I-SMF, End Marker Indication) toward the SMF;
	In step 9, the SMF respond with Nsmf_PDUSession_Update Response. The SMF may provide the DNAI(s) of interest for this PDU Session to I-SMF as described in step 1 of Figure 4.23.9.1-1.
	Secondary RAT usage data is extracted from PDU Session To Be Switched with N2 SM Information received from NG RAN.
12a.	The AMF sends Nsmf_PDUSession_ReleaseSMContext	Request (I-SMF only indication) to source I-SMF. The source I-SMF removes the SM context of this PDU session. An indication is included in this message to avoid invoking resource release in SMF.
12b.	The source I-SMF sends N4 Session Release to release the 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 to the local PSA to release the resource for the PDU Session.
13-14.	Steps 13-14 are same as steps 12-13 described in clause 4.23.11.2.
NEXT CHANGES


END OF CHANGES
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Title:    Remove un - necessary End Marker Indication in invocations of   Nsmf_PDUSession_Update Request  

  

Source to WG:  Nokia, Nokia Shanghai Bell  

Source to TSG:  S2  

  

Work item code:  5GS_Ph1, TEI16   Date:  20 20 - 0 4 - 04  
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 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 - 12   (Release 12)   Rel - 13   (Release 13)   Rel - 14   (Release 14)   Rel - 15   (Release 15)   Rel - 16   (Release 16)  

  

Reason for change:  C4 - 201165   LS on End Marker Indication   stating   CT4 has discussed the support of stage2 requirement on End   Marker  Indication over  N16/N16a interface , and agreed that there is no  need to  define the new End   Marker Indication, as the (H - )SMF/UPF can send an  End Marker packet every time there is a change of N9 tunnel information.  It was also pointed out during the discus sion that the new  End   Marker  Indication over N16 would cause   backward compatibility   problem, as  Rel - 15 V - SMF  changing the V - UPF   would never send the  End   Marker  Indication to the Re l - 16 H - SMF, while the Rel - 16 H - SMF would wait for  this indication to send the  End Marker packet. I t is  also  desirable to keep  the SMF   be haviour aligned   with H - SMF, i.e. sending an  End Marker   packet on the old I - UPF/V - UPF tunnel   when switching to a new N3/N9  tunnel .   ACTION:    CT4 kindly asks  SA2   group to take the above information into  account   and to consider aligning TS 23.502 accordingly .    

  

Summary of change:  A lign  to CT4 LS and request:  Remove   un - necessary End Marker Indication  in invocations of  Nsmf_PDUSession_Update Request  related with UE  mobility  
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