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Abstract of the contribution: This paper proposes a solution for optimizing the user plane, based on the Optimal Media Routing functionality already specified in TS 23.228 annex Q.
Proposal

A new candidate solution is proposed for inclusion in TS 23.794 as follows.
FIRST CHANGE
6.x
Solution #X: Optimized routing of IMS media traffic based on OMR
6.x.1
Description

This solution applies to Key Issue 1: Routing of IMS traffic via a localized UPF close to the edge of the network. It covers the two example use cases A (Routing of IMS traffic between two or more users) and B ("best effort video service" where the IMS video traffic from UE is offloaded at a UPF closer to the UE).
In this solution, P-CSCF discovery optimization is not proposed. However, this solution can be combined with any P-CSCF discovery optimization.
The first aspect of the solution is the allocation, by the P-CSCF, of an IMS Access GW close to the UPF which has been allocated by the SMF close to the UE. 
The second aspect of the solution is how to minimize the number of TrGWs (Transition Gateways) on the media path. This is based on the Optimized Media Routing functionality specified in Annex Q of TS 23.228 [x], which performs this optimization by allowing the bypass of TrGWs during the SDP Offer – SDP Answer exchange between the P-CSCF of calling UE, that is assumed to include an IMS-ALG function supporting OMR, and the P-CSCF of called party, also assumed to include an IMS-ALG function supporting OMR. UEs are not impacted.
Note that in this solution, the IMS Application Server is not involved in whether Localized Routing should apply or not because IMS Access GW is always selected close to the UPF allocated by the SMF, and Optimized Media Routing always bypass unnecessary TrGWs.
6.x.1.1
Allocation of an IMS Access GW close to the UPF allocated by the SMF
When the UE establishes the PDU Session for IMS service, the SMF selects the UPF based on the DNN, subscription information (e.g. NSSAI), roaming status, or a combination of these attributes and from the location information of the access node (TA or Cell ID). This is already specified in TS 23.501 [x].
For the IMS media, the SMF may add a Branching Point and a local PSA UPF per clauses 5.6.4 of TS 23.501 [3] "Single PDU Session with multiple PDU Session Anchors (PSAs)" and 4.3.5.4 of TS 23.502 [4] "Addition of additional PDU Session Anchor and Branching Point or UL CL". In this procedure, the UE supporting IPv6 multi-homing is notified by the SMF of the availability of a new IP prefix. This new IP prefix shall be used only for the IMS media.  This is described in the present document as solution 4 "Multi-homing based PSA addition to the PDU Session for IMS for localized routing". 
Based on whether these parameters, the SMF can inform the PCF about the location of the Local PSA UPF. The P-CSCF, when it receives the SIP Invite from the UE, shall query the Local PSA UPF location information. Based on this information, the P-CSCF can allocate an IMS Access GW close to the UPF.
In order to achieve this, the Local PSA UPF location information and the IMS Access GW location information should be based on the same location parameters. For example, the location information for Local PSA UPF and IMS AGW can be based on the DNAI, but other possibilities are not excluded. It is required that the configuration allows to determine whether an IMS AGW can be connected to the allocated Local PSA UPF. AN example of configuration is shown in the two tables below.
Table 6.x.1.1-1: DNAI configuration of the Local PSA UPFs by the 5GC operator
	DNAI 1
	UPF 1, UPF 2, UPF 3

	DNAI 2
	UPF 4

	DNAI 3
	UPF 1, UPF 2, UPF 5

	DNAI 4
	UPF 6, UPF 7


Table 6.x.1.1-2: DNAI configuration of the IMS AGWs by the IMS operator

	DNAI 1
	IMS AGW 1, IMS AGW 2

	DNAI 2
	IMS AGW 3

	DNAI 3
	IMS AGW 1, IMS AGW 2

	DNAI 4
	IMS AGW 4


6.x.1.2
Optimized Media Routing
Optimized Media Routing functionality, specified in Annex Q of TS 23.228 [x], allows to bypass TrGWs that are not necessary. This is the case when the two users are located in the same network.
Per OMR functionality:

· The IMS-ALG function in any P-CSCF on the path (calling party, called party) that receives the initial SDP Offer shall determine whether to allocate a TrGW and whether one or more previous TrGWs can be bypassed, based on the outgoing IP realm, on IP realm accessibility from controlled TrGWs, and information from visited realm and secondary realm instances (if any). It shall also forward the SDP Offer after modifying the connection, port and visited/secondary realm instances. No additional signalling is expected.
· The IMS-ALG function in any P-CSCF on the path (calling party, called party) that receives the initial SDP Answer shall determine whether to deallocate previously allocated TrGW(s).
The call flows described in TS 23.228 [x] annex Q clause Q.2.3.3 (IMS-ALG bypasses its TrGW and one or more prior TrGWs) and clause Q.2.3.6 (IMS-ALG bypasses TrGWs performing NAT Traversal) are used.
6.x.1.3
Architecture
The following figure shows the architecture for the case of two UEs in the same network, in which:

-
unnecessary IMS-AGWs are deallocated by OMR supporting IMS-ALGs;

-
IMS-AGWs are allocated close to the PDU Session Anchor UPFs;
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Figure 6.x.1.3-1: Architecture with two users, using an efficient UP path
6.x.2
Impacts on existing nodes and functions

Editor's note:
This clause describes impacts to existing entities and interfaces.
-
P-CSCF is impacted as it has to allocate an IMS AGW close to the PSA UPF. Configuration of the IMS AGW location (e.g. DNAI).
-
PCF is impacted as it has to provide the UPF location Information (e.g. DNAI).
-
UE is not impacted.
-
IMS AS are not involved in the determination of the need of Localized Routing.
6.x.3
Solution Evaluation

Editor's note:
This clause provides an evaluation of the solution.
END OF CHANGES
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