SA WG2 Temporary Document

Page 1

SA WG2 Meeting #123
S2-177284
23-27 October 2017, Ljubljana, Slovenia
(revision of S2-17xxxx)
Source:
Samsung, ZTE
Title:
TS 23.502: Roaming support for handovers
Document for:
Approval

Agenda Item:
6.5.7.3
Work Item / Release:
NextGen / Release 15
Abstract of the contribution: This contribution updates existing steps of Xn and N2 based handovers to provide support for home routed roaming scenarios.
Discussion

This contribution updates steps for supporting roaming aspects during Xn and N2 based handovers. This is relevant to the cases where UPF relocation is essential. In those cases, session creation is requested to the SMF which is resided in the HPLMN instead of sending N4 modification request to the PSA in case of non-roaming or LBO roaming scenario. Corresponding editor’s note is also removed.
This contribution also updates figure 4.9.1.2.3-1 to replace name of message used in step 1 and title of UPF in PSA role and also editorial updates to the title of the figure.

In addition to that it also removes editor’s node indicating that the definition of XN is defined by RAN. This is an informational statement rather than indicating pending action for SA2 pertaining to Xn based handover.
Proposal

***** Start of Change # 1 *****

4.9.1.2
Xn based inter NG-RAN handover

4.9.1.2.1
General

This clause includes details regarding the Xn based inter NG-RAN handover with and without UPF relocation.

Editor's note:
Impact of centralized deployment being discussed in RAN3 is FFS.



If the AMF receives a rejection to a N2 interface procedure (e.g. Location reporting control; NAS message transfer; QoS flow establishment/modification/release; etc.) from the NG-RAN with an indication that a Xn based handover procedure is in progress, the AMF shall reattempt the same N2 interface procedure either when the handover is complete or the handover is deemed to have failed. The failure is known by expiry of the timer guarding the N2 interface procedure.
***** End of Change # 1 *****

***** Start of Change # 2 *****
4.9.1.2.3
Xn based inter NG-RAN handover with insertion of intermediate UPF

This procedure is used to hand over a UE from a Source RAN to a Target RAN using Xn when the AMF is unchanged and the SMF decides that an additional intermediate UPF is needed.

It is assumed that the PDU Session for the UE comprises of only one UPF that acts as a PDU Session anchor at the time of this Handover procedure for non-roaming and local breakout roaming scenario. In case of home routed roaming scenario, the PDU session of the UE comprises of at least one UPF in the VPLMN and one UPF in the HPLMN at the time of this handover procedure. IN this case, additional insertion of an N3 terminating intermediate UPF will not have impact on the connectivity between the UPF in VPLMN and UPF in HPLMN. The presence of IP connectivity between the UPF (PDU Session anchor) and Source RAN, and between the Target UPF and Target RAN, is assumed.

The call flow is shown in figure 4.9.1.2.3-1.
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Figure 4.9.1.2.3-1 - Xn based inter NG-RAN handover with insertion of intermediate UPF

Steps 1-2 are the same as described in clause 4.9.1.2.2.

3.
For PDU Sessions to be updated, the SMF then selects a new Target UPF (intermediate) based on UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2]. If the UE has moved out of the service area of UPF connecting to RAN, SMF selects a Target UPF (intermediate). Target UPF IP address assignment and allocation of downlink and uplink tunnel identifiers are performed by the SMF. An N4 Session Establishment Request (Target RAN address, uplink and downlink tunnel identifiers) message is sent to the Target UPF (intermediate).

4.
The Target UPF (intermediate) sends an N4 Session Establishment Response message to the SMF.

5.
The SMF sends N4 Session Modification message to the PDU Session anchor.

6.
The PDU Session anchor responds with the N4 Session Modification Response message. At this point, PDU Session anchor starts sending downlink packets to the Target RAN using the address and tunnel identifiers of the Target RAN via Target UPF.

7.
The SMF sends a Nsmf_PDUSession_UpdateSMContext response (CN Tunnel Information) to the AMF.


Steps 8-9 are same as steps 7-8 defined in clause 4.9.1.2.2.

***** End of Change # 2 *****

***** Start of Change # 3 *****

4.9.1.2.4
Xn based inter NG-RAN handover with relocation of intermediate UPF

This procedure is used to hand over a UE from a Source RAN to a Target RAN using Xn when the AMF is unchanged and the SMF decides that the Source UPF is to be relocated.

Editor's note:
Impact on UL CL and/or BP functions is FFS.

It is assumed that the PDU Session for the UE comprises of an 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 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 is the UPF which terminates N3 interface in the 5GC and it serves as the PDU mobility anchor for the given PDU Session. The presence of IP connectivity between the Source UPF and Source RAN, and between the Target UPF and Target RAN, is assumed.

The call flow is shown in figure 4.9.1.2.3-1.
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Figure 4.9.1.2.3-1 - Xn based inter NG-RAN handover with Source UPF relocation

Steps 1-4 are same as steps 1-4 described in clause 4.9.1.2.3.

5. 
[Conditional] The SMF sends N4 Session Modification message to the PDU Session anchor. In case of home routed roaming, if the N9 terminating V-UPF is relocated, the V-SMF invokes an Nsmf_PDUSession_Create Request service operation toward the H-SMF.
6.
[Conditional] The SMF associated with the PDU session anchor responds with the N4 Session Modification Response message. In case of home routed roaming, the H-SMF responds with the Nsmf_PDUSession_Create Response service operation toward the V-SMF once H-UPF is updated with the UL tunnel information of the T-UPF. At this point, PDU Session anchor starts sending downlink packets to the Target RAN using the address and tunnel identifiers of the Target RAN via Target UPF.
Steps 7-9 are same as steps 7-9 described in clause 4.9.1.2.3.

10.
[Conditional] 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 release procedure by sending an N4 Session Release Request (Release Cause).

11.
[Conditional] The Source UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.

***** End of Change # 3 *****

***** Start of Change # 4 *****

4.9.1.3.3
Execution phase
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Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase
1.
S-AMF to S-RAN:  Handover Command (Target to Source transparent container, PDU Sessions failed to be setup list, SM forwarding info list).

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.
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.
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 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.
6a.
[Conditional]T-AMF to S-AMF: Forward Relocation Complete Notification

A timer in S-AMF is started to supervise when resources in S-RAN shall be release
6b.
[Conditional]S-AMF to T-AMF: Forward Relocation Complete Notification ACK.
The T-AMF acknowledges by sending Forward Relocation Complete Notification ACK to S-AMF.
7.
T-AMF to SMF: Handover Complete (PDU Session ID).

Handover Complete is sent per each PDU Session to the corresponding SMF to indicate the success of the N2 Handover.
When the new T-UPF is inserted or an existing intermediate S-UPF is relocated, the SMF start a timer to release the resource of S-UPF.

8a.
[Conditional] SMF to T-UPF (intermediate): N4 Session Modification Request


If new T-UPF is inserted or an existing intermediate S-UPF is relocated, the SMF shall send N4 Session Modification Request indicating DL 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 relocated, the SMF shall send N4 Session Modification Request indicating DL 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 tunnel info of T-RAN or the DL tunnel info of T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. If the existing intermediate S-UPF terminating to N9 toward the H-UPF (PDU session anchor) is relocated for the home routed roaming scenario, the V-SMF invokes an Nsmf_PDUSession_Create Request service operation toward the H-SMF.
If T-UPF is not inserted or an existing intermediate S-UPF is not relocated, steps 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 . 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 relocated. In case of home routed roaming scenario, the H-SMF responds with the Nsmf_PDUSession_Create Response service operation once the H-UPF (PDU session anchor) is updated with the UL tunnel information 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: Handover Complete Ack (PDU Session ID).


SMF confirms reception of Handover Complete.

12a.
[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 7 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.
12b.
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 case of indirect data forwarding, the resource of indirect data forwarding is also released.
13a.
AMF to S-RAN: UE Context Release Command ().

After the timer in step 6a expires, the AMF sends UE Context Release Command.

13b.
S-RAN to AMF: UE Context Release Complete ().

The source RAN releases its resources related to the UE and responds with a UE Context Release Complete () message.
14a.
[Conditional] SMF to T-UPF: N4 Session Modification Request
If indirect forwarding applies and UPF is relocated, after timer of indirect data forwarding expires, the SMF sends N4 Session Modification Request to T-UPF to release the indirect data forwarding resource.
14b.
[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.
***** End of Change # 4 *****
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