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Abstract of the contribution: Update to the description of solution #2 to address some of the identified FFS issues.
Discussion
Solution #2 has several aspects that require elaboration for the solution be considered complete – this document examines the following open issues:
a) Whether and How the network switches to local routing after media establishment?

b) How does the IMS determine the need for localized routing?

c) How does AS obtain DNAI information?

d) Can some procedural steps be combined for optimization?

e) How is UE mobility supported?

f) What is the P-CSCF/PCF interface used?

Regarding d) the “Editor’s Note: Whether and If steps 4 and 5 can be combined into a single interaction is FFS” is removed, as step 4 and step 5 involve different nodes, and thus cannot be combined.  This text was erroneously copied from solution 3 where the P-CSCF and PCF is involved in similar activity.

Additionally, the diagrams have been replaced with editable figures.

Proposal
It is proposed to update TR 23.794 with the following Changes:

**** Start of Changes ****

6.2
Solution 2: IMS AS Influences routing of IMS media traffic as a 5G AF

6.2.1
Description

6.2.1.1
General

This is a solution to key issue #1

When the IMS AS determines that routing of media traffic via a localized UPF is necessary, it uses the “AF influence of traffic routing” feature of the 5GC, to direct the traffic for a specific media flow to the local UPF.  If local routing is not possible the 5GC routes the media using the centralized network.


If required, the IMS-AS can subscribe to the SMF for mobility events, the IMS-AS (based on local configuration) can determine to switch the media to local routing, if the UE moves into the local network area after the initial establishment of the IMS media.
6.2.1.2
Architecture

The following diagram assumes that the IMS AS interacts with the PCF to influence the routing of traffic, the use of the same capability via the NEF is also possible (but not shown).  It is also assumed that IMS Access Gateways are used for media traffic (however other IMS topologies are possible).
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Figure 6.2.1.2: IMS and 5GC architecture for local UPF routing by IMS AS

NOTE:
Some interfaces and functions omitted for clarity.

IMS AS uses Npcf to communicate with PCF to request localized routing be used for media traffic, and Nsmf to communicate with SMF to subscribe to mobility events, and receive notifications.
The P-CSCF uses the N5 interface for interactions with the PCF (i.e. Rx interface is no longer used).

NOTE:
Details on the N5 interface for IMS are described in solutions to key issue #7.

6.2.1.3
Establishment Procedure

When the UE requests the PDU session for IMS signalling, based on the DNN, S-NSSAI, subscription information, roaming status, or a combination of these factors, the SMF will establish the IMS PDU session with a UPF uplink classifier in the local network, and a UPF session anchor (for IMS signalling) in the core network.

When IMS later requires a locally routed media bearer, it will use the procedure described in figure 6.2.1.3 to establish the media bearer (by modifying the PDU session used for IMS).  The IMS-AS may determine that local routing is applicable based on subscription information of the subscriber, the service configuration (i.e. always for this service), or presence of a local routing header (added by the P-CSCF) in the SIP INVITE message.
The following procedure assumes IMS AS is interacting with PCF (as a 5G AF).
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Figure 6.2.1.3 High-level IMS Media Bearer Establishment with local UPF

1:
IMS Session Initiation, either

1a:
UE sends a SIP INVITE message to its P-CSCF, or

1b:
The P-CSCF receives a SIP INVITE for a MT session towards a UE

2:
IMS Session establishment continues. If the P-CSCF determines that local routing may be applicable (e.g. both UE’s in same cell, contact IP address is from same IP address group, etc), then the P-CSCF will include a new IMS header indicating local routing is possible.
3:
IMS AS determines that localized routing is applicable to this session (UE subscription info, service configuration, or IMS header). 

4:
The IMS AS uses the Npcf_PolicyAuthorization_Create or Modify service specifying the UE it wishes to influence and the list of DNAI that are applicable. (the IMS AS continues the IMS Session establishment procedure).  The IMS-AS uses a DNAI/cell id configuration table, to map the received cell id to an applicable DNAI.

5.
The IMS AS requests the P-CSCF top create an IMS media bearer for this session (according to the SDF agreed in the session establishment procedure).  Based on configuration the P-CSCF determines the applicable AGW (and based on this the SMF will determine the UPF) the media session will utilize.


6.
P-CSCF requests modification of the PDU session to create the requested media bearer to the selected AGW (indicating SCC mode 2 or SCC mode 3); the SMF selects the corresponding UPF SA and inserts the UPF ULC according to existing procedures.

7.
Media Bearer established.


NOTE:
The “AF influence of local routing” feature is also defined (see 23.501[1], 23.502[4], and 23.503[5]) to use the NEF instead of the PCF.  If the implementation prefers to use the NEF instead of the PCF then step 4 is can be replaced with the AF interaction to the NEF (with subsequent interactions with the PCF).  In this case it is left to implementation decision if the DNAI/cell id mapping table is configured in the IMS-AS or the NEF.
6.2.1.3
Mobility Aspects

So long as the UE does not move to a RAN node outside the local network area, the existing mobility functions of the 5GC are used unchanged.

When the UE moves to a RAN node outside the local network area, the PCF informs the IMS AS (via the event notify procedure), the IMS AS updates the DNAI for the localized routing, and triggers the P-CSCF to modify the PDU session to re-allocate the IMS AGW; using either SSC mode 2 or 3 (depending on media and service type) the media is transitioned to the new IMS AGW (outside the local network area) and the service continues.

If the IMS-AS is notified by an SMF event that the UE has moved inside the local network area, the IMS-AS may determine to use local routing (similar to initial establishment), in this case the IMS-AS updates the PCF policy for the DNAI for local routing, and trigger the P-CSCF to modify the PDU session to re-allocate the IMS AGW; using either SSC mode 2 or 3 (depending on media and service type) the media is transitioned to the new IMS AGW (inside the local network area) and the service continues.
There is no support for EPC interworking, if the UE moves to a RAN node not connected to 5GC, the media session is terminated.

NOTE:
How the IMS-AGW is re-allocated is not described in this solution – one of the methods described in solutions #4, #5, or #6 (or similar) may be used.
6.2.2
Impacts on existing nodes and functions


P-CSCF
Support the following:

· Determination that local routing may be applicable (e.g. same UE call, contact IP address, etc).
· New IMS header for localized routing indication.
· Service based interfaces to 5GC.
· Use Npcf services of PCF.
S-CSCF
Support new IMS header for localized routing indication.

IMS-AS
Support the following:
· new IMS header for localized routing indication.
· Service based interfaces to 5GC.
· Use Npcf services of PCF.
· Use Nsmf services of SMF.
· Subscribe to SMF for mobility events for a specific PDU session.
PCF
Support the following:

· Interact with the P-CSCF as a 5GC AF.
· Npcf services towards P-CSCF (instead of Rx interface).
· Interact with the IMS-AS as a 5GC AF.
SMF

Support the following:

· Interact with the IMS-AS as a 5GC AF.
· Nsmf services towards IMS-AS.
6.2.3
Solution Evaluation

Since in release 15, AF influence of traffic routing is only defined in the non-roaming case and LBO roaming case, this solution is only applicable to UEs located in their HPLMN (or equivalent), as the IMS AS is always located in the home network.

Editor’s Note:
Additional evaluations are FFS
**** End of Changes ****
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