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Abstract of the contribution: This paper proposes a solution to key issue#1 in TR 23.794.
1. Discussion
We propose a solution to key issue#1 captured in TR 23.794 in the previous meeting as below.
	5.1
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.

The following is a partial list of the issues to be addressed:
-
How can the IMS network influence or control how the 5GC selects the UP path?

-
Which IMS node interacts with the 5GC (i.e. IMS AS, CSCF, or other IMS node)?

-
How does an application server request traffic to route using a local UPF?

-
How does IMS request traffic to route using (or prevent routing using) a local UPF?

-
How is the mobility of the UE considered, and how is service continuity ensured?

-
If the UE is roaming, how can the localized routing be extended into the vPLMN (if supported)?

-
What are the impacts on billing and charging?


To enable routing of IMS traffic via a localized UPF, "Single PDU Session with multiple PDU Session Anchors" can be used as described in clause 5.6.4 of TS 23.501.
Figure 1 and Figure 2 show traffic routing via localized UPF by using an Uplink Classifier (UL CL) for a PDU Session and IPv6 multi-homing for a PDU Session, respectively.
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Figure 1: Excerpted from TS 23.501 Figure 5.6.4.2-1 User plane Architecture for the Uplink Classifier
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Figure 2: Excerpted from TS 23.501 Figure 5.6.4.3-2: Multi-homed PDU Session: local access to same DN
This localized routing can be achieved by the procedure defined in clause 4.3.5.4 of TS 23.502 as below.
UL CL based PSA addition has no UE impact as described in clause 5.6.4.2 'Usage of an UL Classifier for a PDU Session' of TS 23.501 while multi-homing based PSA addition has UE impact as described in steps 7 and 8 below.
When the UE acquires the new IP prefix due to multi-homing based PSA addition to the PDU Session for IMS, how the upper layer of the UE (i.e. IMS layer) can use the new IPv6 address should be defined. In particular, the UE does not have to perform IMS registration by using the new IPv6 address which means the new IPv6 address is used for IMS traffic routing via a localized UPF and not used for SIP signalling.
In order to make the IMS layer's behaviour clear, it is proposed to get the NAS layer of the UE provide an indication that the new IPv6 address is only for IMS traffic to the IMS layer when the UE has acquired the new IP prefix due to multi-homing based PSA addition to the PDU Session for IMS.
	4.3.5.4
Addition of additional PDU Session Anchor and Branching Point or UL CL

Clause 4.3.5.4 describes a procedure to add a PDU Session Anchor and a Branching Point or UL CL for an established PDU Session.
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Figure 4.3.5.4-1: Addition of additional PDU Session Anchor and Branching Point or UL CL

1.
UE has an established PDU Session with a UPF including the PDU Session Anchor 1 (PSA1 in Figure 4.3.5.4-1). The PDU Session User Plane involves at least the RAN and the PDU Session Anchor 1.

2.
At some point the SMF decides to establish a new PDU Session Anchor e.g. due to UE mobility, new flow detection. The SMF selects a UPF and using N4 establish the new PDU Session Anchor 2 (PSA2 in Figure 4.3.5.4-1) of the PDU Session. In case of IPv6 multi-homing PDU Session, the SMF also allocates a new IPv6 prefix corresponding to PSA2, and if the PCF has subscribed to the IP allocation/release event, the SMF invokes Nsmf_EventExposure_Notify operation (see clause 5.2.5.5.3) to provide the new allocated IPv6 prefix to the PCF.

3.
The SMF selects a UPF and using N4 establish the Branching Point (in case of IPv6 multi-homing) or a UL CL for the PDU Session. It provides the necessary uplink forwarding rules towards PSA1 and PSA2 including the PSA1 CN Tunnel Info and the PSA2 CN Tunnel Info. In addition, the AN Tunnel Info is provided for downlink forwarding. In case of IPv6 multi-homing, the SMF also provides traffic filters for the IPv6 prefixes corresponding to PSA1 and PSA2 indicating what traffic shall be forwarded towards PSA1 and PSA2 respectively. In case of UL CL, the SMF provides traffic filters indicating what traffic shall be forwarded towards PSA1 and PSA2 respectively.

NOTE 1:
In case the Branching Point or UL CL and the PSA2 are co-located in a single UPF then steps 2 and 3 can be merged. In case a Branching Point is already allocated, step 3 is skipped.

4.
The SMF updates the PSA1 via N4. It provides the Branching Point or UL CL CN Tunnel Info for the downlink traffic.

NOTE 2:
In case the Branching Point or UL CL and the PSA1 are co-located in a single UPF then steps 3 and 4 can be merged.

5.
The SMF updates PSA2 via N4. It provides the Branching Point or UL CL CN Tunnel Info for down-link traffic.

NOTE 3:
In case the Branching Point or UL CL and the PSA2 are co-located in a single UPF then step 5 is not needed.

6. The SMF updates (R)AN via N2 SM information over N11. It provides the new CN Tunnel Info corresponding to the UPF (Branching Point or UL CL). In case of UL CL, if there is an existing UPF between the (R)AN and new inserted UL CL, the SMF updates the existing UPF via N4 instead of updating the (R)AN.

7.
In case of IPv6 multi-homing, the SMF notifies the UE of the availability of the new IP prefix @ PSA2. This is performed using an IPv6 Router Advertisement message (RFC 4861 [6]). Also, the SMF sends routing rule along with the IPv6 prefix to the UE using an IPv6 Router Advertisement message (RFC 4191 [21]) as described in TS 23.501 [2] clause 5.8.1.2.

8.
In case of IPv6 multi-homing, the SMF may re-configure the UE for the original IP prefix @ PSA1,i.e. SMF sends routing rule along with the IPv6 prefix to the UE using an IPv6 Router Advertisement message (RFC 4191 [21]) as described in TS 23.501 [2] clause 5.8.1.2.


2. Proposal
The following changes are proposed in TR 23.794.
* * * * Start of 1st Change * * * * 

6.Y
Solution #Y: Multi-homing based PSA addition to the PDU Session for IMS for localized routing
6.Y.1
Description

This solution corresponds to the Key Issue 1 "Routing of IMS traffic via a localized UPF".
To enable routing of IMS traffic via a localized UPF, "Single PDU Session with multiple PDU Session Anchors (PSAs)" can be used as described in clause 5.6.4 of TS 23.501 [3]. This localized routing can be achieved by the procedure defined in clause 4.3.5.4 of TS 23.502 [4]. Uplink Classifier (UL CL) based PSA addition has no UE impact while multi-homing based PSA addition has UE impact as described in steps 7 and 8 in Figure 4.3.5.4-1: Addition of additional PDU Session Anchor and Branching Point or UL CL of TS 23.502 [4].
When the UE acquires the new IP prefix due to multi-homing based PSA addition to the PDU Session for IMS, how the upper layer of the UE (i.e. IMS layer) can use the new IPv6 address should be defined. In particular, the UE does not have to perform IMS registration by using the new IPv6 address which means the new IPv6 address is used for IMS media routing via a localized UPF and not used for SIP signalling as illustrated in Figure 6.Y.1-1.
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Figure 6.Y.1-1: Routing of IMS media via a localized UPF with new IP address
Editor's note: It is FFS whether an IMS AGW is needed for gating control of media flows offloaded via PSA-L.
Editor's note: It is FFS how the IMS determines whether the remote party is reachable via the local address.

Editor's note: It is FFS how service continuity is ensured when the UE moves outside of the area served by the local PSA.
NOTE:
Which IMS media can be locally routed by using the new IP address is based on UE policy.
In order to make the IMS layer's behaviour clear, it is proposed to get the NAS layer of the UE provide an indication that the new IPv6 address is only for IMS media to the IMS layer when the UE has acquired the new IP prefix due to multi-homing based PSA addition to the PDU Session for IMS.
Figure 6.Y.1-2 is same as Figure 4.3.5.4-1: Addition of additional PDU Session Anchor and Branching Point or UL CL of TS 23.502 [4] and only step 7 has addition for the proposed solution.
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Figure 6.Y.1-2: Multi-homing based PSA addition to the PDU Session for IMS for localized routing
For the proposed solution, step 7 has the following addition:
-
The NAS layer of the UE provides the upper layer (i.e. IMS layer) with an indication that the new IPv6 address is only for IMS media.
6.Y.2
Impacts on existing nodes and functions
UE:

-
The NAS layer of the UE provides the upper layer (i.e. IMS layer) with an indication that the new IPv6 address is only for IMS media when the UE has acquired the new IP prefix due to multi-homing based PSA addition to the PDU Session for IMS.
-
When the IMS layer of the UE receives the indication that the new IPv6 address is only for IMS media from the NAS layer, the UE does not perform IMS registration by using the new IPv6 address.
Core network:
-
No impact.
IMS network:

-
No impact.
6.Y.3
Solution Evaluation

Editor's note: This clause provides an evaluation of the solution.
* * * * End of Changes * * * * 
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