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1
Proposal
This contribution proposes two high-level solution proposals for routing of IMS traffic via a localized UPF (key issue #1 in TR 23.794):
Key Issue 1: Routing of IMS traffic via a localized UPF

The 5GC enables traffic to route via localized UPF close to the edge of the network (in some cases adjacent to the RAN nodes). Some IMS services may be able to benefit from the lower latency and/or lower backhaul requirements that such deployments can enable, however current IMS applications and services are not able to leverage these capabilities. This key issue investigates the interactions required to leverage localized routing of IMS media and signalling traffic, the changes to enable effective control and management of such routing, and impacts of mobility and roaming.

EXAMPLE 1:
Use Case A:


Routing of IMS traffic (e.g. video) between two (or more) users using an efficient UP path.

EXAMPLE 2:
Use Case B:


A "best effort video service" where the IMS video traffic from UE is offloaded at a UPF closer to the UE to minimize the backhaul resource usage based on a decision by the IMS.

It is proposed to add the following two solutions in the TR 23.794.

##################### TEXT PROPOSAL FOR TR 23.794 ####################

6.X
Solution X: Routing of IMS traffic via a localised UPF with two IP addresses

6.x.1      Description
Depicted in Figure 6.x.1-1 is a simplified architecture for routing of IMS traffic via a localised UPF with no more than two IP addresses. The objective is to offload selected IMS traffic flows as close to the network edge while enabling service continuity upon UE mobility. The figure is illustrated with a Multi-homed IPv6 PDU Session, however, the same can be achieved using multiple PDU Sessions.
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Figure 6.x.1-1: Routing of IMS traffic via a localised UPF with two IP addresses
The salient features of this solution approach are the following:

-
UE uses a common IP address for SIP signalling (Gm) and user plane traffic.

-
Most of the time UE uses only one IP address. The second IP address is used only to enable SSC mode 3 service continuity. After completion of service continuity, the old IP address is released.

-
The P-CSCF in this approach can be (but does not have to be) located close to the network edge.

Consider the following scenario:

1.
Initially UE is connected via PSA1. It is registered with the IMS via P-CSCF1. Both SIP and user plane traffic transit via PSA1. UE’s IMS sessions are anchored in a Service Continuity Control Application Server (SCC AS) as described in TS 23.237 [xx].
2.
Due to UE mobility at some point the network establishes PSA2 and assigns a second IP address/prefix to UE.

3.
The SIP client in the UE triggers another IMS registration via PSA2 and P-CSCF2.

4.
After the new IMS registration is completed, the SIP client in the UE performs the PS-PS Access Transfer procedure described in TS 23.237 [xx] to move all traffic flows from PSA1 to PSA2.

5.
After all traffic is consolidated on PSA2, the SIP client releases the old registration via P-CSCF1 and PSA1 is also released.

6.x.2      Impacts on existing nodes and functions

6.x.3      Solution Evaluation

##################### NEXT CHANGE FOR TR 23.794 ####################

6.Y
Solution Y: Routing of IMS traffic via a localised UPF with three IP addresses

6.y.1      Description
6.y.1.1
General
Depicted in Figure 6.y.1.1-1 is a simplified architecture for routing of IMS traffic via a localised UPF with no more than three IP addresses. The objective is to offload selected IMS traffic flows as close to the network edge while enabling service continuity due to UE mobility. The figure is illustrated with a Multi-homed IPv6 PDU Session, however, the same can be achieved using multiple PDU Sessions.
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Figure 6.y.1.1-1: Routing of IMS traffic via a localised UPF with three IP addresses
The salient features of this solution approach are the following:

-
UE uses a distinct IP address for SIP signalling (Gm) which is anchored in a remote IP anchor (PSA-R).

-
User plane traffic that is offloadable is routed on an IP address/prefix that is anchored in a local IP anchor (PSA-L). Non-offloadable user plane traffic is routed via the remote IP anchor (PSA-R).
-
Most of the time UE uses only two IP addresses: one for Gm and the other one for user plane traffic. The third IP address is used only to enable SSC mode 3 service continuity. After completion of service continuity, the old IP address for user plane traffic is released.

-
The P-CSCF in this approach is located in a remote location.

Consider the following scenario:

1.
Initially UE is connected via PSA-R for SIP signalling and PSA-L1 for user plane. Its registration with the IMS is always anchored via the same P-CSCF.

2.
At some point the network establishes PSA-L2 and assigns a third IP address/prefix to UE.

3.
The SIP client in the UE uses reINVITE to move all traffic flows from PSA-L1 to PSA-L2.

4.
After all traffic is consolidated on PSA-L2, PSA-L1 is released.

6.y.1.2
Determining traffic offloadability
UE needs to be able to determine whether specific media flow is offloadable or not. The media flow is considered offloadable if it satisfies the following two conditions:

1.
The media flow is “intrinsically offloadable” i.e. the network considers that it is acceptable for specific media types (e.g. video) to be routed via the Internet (instead of being routed via the operator’s controlled IP transport network or the IPX).

2.
The remote party is reachable via the local IP address.

Intrinsic offloadability can be determined either by DM configuration or by using the SIP Specific Event Notification framework as defined in RFC 6665 [yy]. In the latter case a new event needs to be defined e.g. “notification for intrinsically offloadable services or media types”.
The remote party reachability can be checked using the SIP OPTIONS capability exchange.

Consider a scenario with two UEs: UE-A and UE-B, where UE-A has a local IP address (in addition to the IMS IP address that is used for SIP signaling) that can be used for traffic offload of “intrinsically offloadable” media flows. In contrast, UE-B has only the IMS IP address.

UE-A knows that it can offload traffic (i.e. it knows that it has “intrinsically offloadable” media flows) and triggers a SIP OPTIONS exchange with UE-B as follows:

UE-A --> SIP OPTIONS to UE-B

< … Other IP headers >

Supported: <feature = media_offload>

<SDP body of the message>

m1 audio (IMS IP address) [UE-A’s IP address that is used for SIP signaling]

m2 video (IMS IP address) [UE-A’s IP address that is used for SIP signaling]

m3 video (local IP address) [This is the local IP address of UE-A]

On receiving SIP OPTIONS, UE-B responds with 200 OK as follows:
UE-B -> 200 OK to UE-A

< … Other IP headers >

Supported: <feature = media_offload>

<SDP body of the message>

m1 audio (IMS IP address) [UE-B’s IP address that is used for SIP signaling]

m2 video (IMS IP address) [UE-B’s IP address that is used for SIP signaling]

m3 video (IMS IP address) [UE-B’s IP address that is used for SIP signaling]

Even though UE-B has not indicated a local IP address, UE-A can still try to use its local IP address to reach UE-B on its IMS IP address.

UE-A first needs to perform a reachability check by sending a Ping message from its local IP address to UE-B’s IMS IP address. If UE-B responds to User-A’s Ping message, UE-A triggers a SIP reINVITE for “m3 video” media indicating UE-A’s local IP address. UE-B acknowledges the message indicating UE-B’s IMS IP address.
If at some point later UE-B acquires a local IP address, it can trigger the SIP OPTIONS exchange mechanism and perform the reachability check by sending a Ping message from its local IP address to UE-A’s IMS IP address.

6.y.2      Impacts on existing nodes and functions

6.y.3      Solution Evaluation
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