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Abstract of the contribution: This paper proposes an update of solution #3 (or a variant) in which the concept of IMS-DNAI is introduced to allow the P-CSCF to select a specific IMS AGW and the SMF to select a specific UPF user plane anchor when localized routing is considered as necessary by the IMS AS.
Discussion
 It is proposed to update solution #3 (or having a variant) which includes:
· The introduction of an IMS-DNAI, which represents the DNAI for IMS user plane in a specific area. The IMS-DNAI (as a kind of UE location understandable by the IMS network) is assumed to be queried by the PCF to the SMF, which should manage the mapping between the UE location (cell-ID, TAI) and the IMS-DNAI;

· The way for the P-CSCF to select a specific IMS AGW and the SMF to select a specific UPF user plane anchor, based on the IMS-DNAI;

· Details on AS and P-CSCF configurations.

We also propose to modify the title as in solution #3, it is the IM AS that decides whether localized routing is necessary or not.

Proposal

It is proposed to update TS 23.794 as follows, considering an update of solution # 3. If adding a variant to solution #3 is considered as more convenient, we would agree to propose it as a variant.
FIRST CHANGE
6.3
Solution 3: Localized routing solution with AS influence via P-CSCF
6.3.1
Description

6.3.1.1
General

This is a solution to key issue #1.

The IMS AS is locally configured with a mapping between the ICSI and an indication on whether routing of media traffic via a localized UPF is necessary. The P-CSCF is configured with the mapping between an IMS-DNAI and a list of IMS AGWs. 
An IMS-DNAI corresponds to an area (list of UPFs) that is optimized with regards to the UE location and the IMS user plane: per TS 23.501 clause 5.6.7, “the SMF is responsible for handling the mapping between the UE location (TAI / Cell-Id) and DNAI(s) associated with UPF and applications”, and in this proposal the application is IMS user plane.
The IMS-DNAI is assumed to be queried by the PCF to the SMF when request by the P-CSCF. The IMS-DNAI is used by the P-CSCF to select an appropriate IMS-AGW. It is also used by the SMF to select an appropriate UPF anchor for the user plane.
When the IMS AS determines that routing of media traffic via a localized UPF is necessary, it indicates it to the P-CSCF, such that the P-CSCF can then:

· use the "AF influence of traffic routing" feature of the 5GC, to direct the traffic for a specific media flow to the local UPF;
· if an IMS AGW is required (e.g. for Lawful Interception), select an IMS AGW based on the IMS-DNAI.
If local routing is not possible the 5GC routes the media using the centralized network.

Editor's note:
Whether and how, the P-CSCF switches the media to use local routing if it becomes available subsequently to the media establishment is FFS.
6.3.1.2
Architecture

The following diagram assumes that the P-CSCF 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 6.3.1.2-1: IMS and 5GC architecture for local UPF routing by P-CSCF

NOTE:
Some interfaces and functions omitted for clarity.

P-CSCF uses Npcf to communicate with PCF to request localized routing be used for media traffic.
Editor's note:
Whether (and if) the P-CSCF uses Npcf for other functions is FFS.
6.3.1.3
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 local UPF uplink classifier in the local network, and a centralized 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 6.3.1.3 to establish the media bearer (by modifying the PDU session used for IMS)

The following procedure assumes P-CSCF is interacting with PCF (as a 5G AF).
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Figure 6.3.1.3-1: 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.

3:
IMS AS determines that localized routing may be applicable to this session (depending on the service (e.g. using ICSI) and use case this may be at different points in the IMS session establishment)

Editor's note:
How the IMS AS determines the need for localized routing is FFS.

4:
The IMS AS requests the P-CSCF to create an IMS media bearer for this session (according to the SDF agreed in the session establishment procedure) - with an indication that localized media bearers are preferred.

5:
The P-CSCF queries the PCF about the UE location, which is returned to the P-CSCF in the form of IMS-DNAI (to allow P-CSCF to select a specific IMS-AGW). Then it uses the Npcf_PolicyAuthorization_Create or Modify service specifying the UE's routing it wishes to influence and the IMS-DNAI that is applicable. (the P-CSCF continues the IMS Session establishment procedure).

An alternative is that the P-CSCF uses the Npcf_PolicyAuthorization_Create or Modify service without the IMS-DNAI (as it is up to the PCF to determine it), and that the IMS-DNAI is included in the PCF response. 

6:
Based on the IMS-DNAI returned by the PCF, the P-CSCF determines the applicable AGW the media session will utilize and 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, based on the IMS-DNAI, selects the UPF Session Anchor and may insert an UPF ULC according to existing procedures.


Editor's note:
Determination if support for both SSC mode 2 and 3 is FFS.

7:
Media Bearer established.

6.3.1.3
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 P-CSCF (via the event notify procedure), the P-CSCF then updates the IMS-DNAI for the localized routing, and triggers the re-allocation of 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 and service continues. The UE retains the same IP address for the media flow and the IMS AGW provides any required mapping to/from IP addresses in the local network.
Editor's note:
Details of the IMS-AGW re-allocation procedure and how SSC modes 2 or 3 are used for mobility are FFS.
There is no support for EPC interworking, if the UE moves to a RAN node not connected to 5GC, the media session is terminated.

6.3.2
Impacts on existing nodes and functions

Editor's note:
Impacts to existing nodes and functions are FFS.

END OF CHANGES
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