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Abstract of the contribution: Addresses all editor's notes and adds information on how the UE routes IMS traffic when the UE has multiple IMS subscriptions to different IMS networks
1. Discussion
1.1 Support of multiple IMS subscriptions

Currently, solution 11 addresses the scenario where the UE routes IMS traffic via multiple slices to a single IMS network.

Key Issue #3 also describes the use case where each slice instance is optimised for a specific service provider that may have its own IMS network. In such a case the UE may have multiple IMS subscriptions linked to a different IMS networks and the IMS service of each IMS subscription can be linked to a specific 5G network slice.
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Fig. 3 - Slice corresponds to a specific service provide with its own IMS network

The URSP rule is updated to specify the subscription associated with an IMS session. An additional service type is included in the URSP rule (IMS.subscription.IMPI) associating an IMS session to the user's subscription. This service type is added only when the UE routes IMS signalling to different networks.
An example of URSP rules with the new service type is as follows:
URSP rule 1:

-
Traffic Descriptor:

`-
Service Type: IMS.media.Audio

-
Service Type: IMS.subscription.IMPI x

-
Route Selection Descriptor:

-
Network Slice Selection: S-NSSAI y (dedicated slice for audio media)
-
DNN selection: DNN x

1.2 Addressing editor’s notes

This paper addresses the following editor's notes captured in Solution 11 and provides an evaluation of the solution.
	Editor's note:
At this point the P-CSCF may select an AGW. As this solution addresses the scenario where signalling and media are routed via different slices to a common IMS network one option is to have a common AGW for media traffic. 
Whether a dedicated AGW for each slice is required and how the P-CSCF selects such AGW are FFS.


3GPP TS 23.334 defines the Iq reference point between the IMS-ALG (that is collocated with the P-CSCF) and the IMS-AGW. In 3GPP TS 23.334 it is specified that a single IMS-ALG may control one or multiple IMS-AGW(s). Hence, the P-CSCF (a.k.a. IMS-ALG) can have multiple Iq interfaces towards Access Gateways.

Considering the slicing scenario where a UE communicates via multiple network slices to the same IMS network, a deployment scenario is that for each slice there is a dedicated IMS-AGW to support services such as Media transcoding, NAT and Media Security.
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Fig 1. : IMS-AGW deployment in each 5G network slice

In such deployment scenario, the P-CSCF interfaces to the corresponding IMS-AGW based on pre-configuration. According to 23.334 the termination of the Iq interface may be pre-defined with different levels of granularity. One approach is the P-CSCF to select the IMS-AGW based on UE IP address range. As each 5G slice will have a dedicated SMF/UPF, the IP address assignment range will be different between slices. When the P-CSCF receives a SIP INVITE request the P-CSCF will identify the IMS-AGW to contact based on the UE IP address.
An alternative deployment scenario is to have a single IMS-AGW that receives traffic from all network slices. The P-CSCF selects the IMS-AGW based on configuration.
1.2 Evaluation of Solution 11
Solution 11 has minimum impacts to IMS signalling as the UE (IMS client in the UE) relies on the URSP rules to identify how to route IMS traffic (signalling and/or associated media) via multiple 5G network slices. The added advantage is that the UE uses only one slice for all IMS related signalling exchange, simplifying the UE implementation.
An IMS service provider can use this solution in conjunction with Solution 8 (where it is possible to influence IMS traffic steering via multiple slices by triggering a URSP rule update) as a complete solution to:
· Define the 5G network slice to convey IMS signalling

· Define/Modify the 5G network slice to use to convey media associated to an IMS service

· Influence the network to provide updated UE Policies (URSP rules) in case IMS service requires a new 5G network slice to convey media information. 

2. Proposal

The following updates are proposed for solution 11
* * * First Change * * * 

6.11
Solution 11: Procedure for UE to route IMS traffic via multiple 5GC network slices to the same IMS network
6.11.1
Description

6.11.1.1
General

This solution addresses both use cases of Key Issue#3 where the UE either routes IMS traffic via multiple slices to a single or multiple IMS networks.

The solution describes how the UE uses the URSP rules provided by the network to route IMS traffic.
It is proposed that all IMS signalling related information is conveyed to the IMS network via a default 5GC network slice and traffic associated to an IMS session may be routed via a different 5G network slice based on the application's requirements.

Such approach can be supported by provided to the UE appropriate URSP rules assisting the UE to determine the 5GC network slice to convey IMS signalling information and whether traffic associated with an IMS session (i.e. media information) should be routed via a different 5GC network slice.

When the UE routes IMS traffic via different 5G network slice to the same IMS network, the UE routes IMS signalling and media to separate PDU sessions taking into account the URSP rules as shown in the in the figure below:
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Figure 6.11.1.1-1: Routing media of an IMS session to a different 5G network slice based on URSP rules
The solution requires adding service type information to extend the application id information in URSP rule. Service type information can be used to distinguish among IMS signaling and IMS different media services.
Service type information is optional. When service type information of one application does not exist, it means that IMS signalling and media of the application go through the same 5GC slice.

Service type information can be used to represent IMS signaling with "IMS.signaling" string, and represent IMS media with "IMS.media" string. The IMS media string define the media type(s) that must be routed over a different slice (for example, Audio, Video).
The UE requires a URSP rule to determine the PDU session to send IMS signalling traffic towards the IMS network.

For example, a URSP rule may be provided indicating to the UE that signalling traffic related to an IMS application must be routed via a PDU session that points to a default slice towards the IMS DNN:

URSP rule 1:

-
Traffic Descriptor:

-
Application ID:

-
Service Type: IMS.signaling

-
Route Selection Descriptor:

-
Network Slice Selection: S-NSSAI x

-
DNN selection: IMS

If an application requires media of an IMS session to be routed via a different slice, then the procedure described in clause 6.8.1.2 may be used where an IMS AS provides assistance information to the network to provide updated URSP rules to the UE.

For example, a URSP rule may be provided indicating to the UE that audio traffic related to IMS media must be routed via a PDU session that points to a different slice and specific DNN as shown below:

URSP rule 1:

-
Traffic Descriptor:

-
Application ID:

-
Service Type: IMS.media.Audio

-
Route Selection Descriptor:

-
Network Slice Selection: S-NSSAI y

-
DNN selection: DNN x

When an application requests to establish an IMS session, the UE, before sending the SIP INVITE request, checks the URSP rules to identify whether the media of the IMS signalling must be routed over a different slice. The UE can be configured to check the URSP rules when an IMS session is established based on:

-
The ICSI/IARI of the service initiated.

-
The type of media requested by the application.

-
The application triggering the IMS session.

If there is a URSP rule that points to a different slice the UE check if there is an existing PDU session that matches the URSP rule description. Otherwise, the UE establishes a new PDU session request that satisfies the URSP rule.

The UE then uses the IP address of the second PDU session to construct an SDP offer that will be included in the SIP INVITE request towards the receiving entity. The UE sends the SIP INVITE request via the PDU session used for IMS signalling.

The P-CSCF, when processing the IMS request uses the UE IP address within the SDP offer as the source IP address of the UE when sending session information to the PCF either via Rx or N5. If there are multiple PCFs in the PLMN, the PCF is selected by the Binding Selection Function as described in clause 6.1.1.2 of TS 23.503 [5]. Based on the media resource requested the P-CSCF may select an AGW (e.g. for media transcoding). The P-CSCF selects the corresponding AGW for a 5GC network slice based on pre-configuration.

When the PCF receives the request from the P-CSCF the PCF determines the affected PDU session based on the UE IP address and provides the appropriate PCC rules to the SMF by invoking the Session Management Policy modification as described in clause 4.16.5 of TS 23.502 [4].

The SMF then performs an SMF-initiated PDU session modification procedure providing updated QoS rules for the IMS media traffic.
When the UE routes IMS traffic via different 5G network slice to separate IMS networks (i.e. the UE has two IMS subscriptions) an additional service type is required in the URSP rule to allow the UE to associate IMS signalling and/or session to a specific subscription. An additional field is added on the URSP "service type" to link IMS signalling or traffic associated to an IMS session to an IMS subscription. It is proposed to use the user's IMPI for this purpose. An example of a URSP rule is as follows:
URSP rule x:

-
Traffic Descriptor:

`-
Service Type: IMS.media.Audio

-
Service Type: IMS.subscription.IMPI x

-
Route Selection Descriptor:

-
Network Slice Selection: S-NSSAI y (dedicated slice for audio media)
-
DNN selection: DNN x

For this scenario the IMS signaling and media traffic is routed via PDU sessions towards the different IMS networks as shown below:
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Figure 6.11.1.1-2: Routing media of different IMS subscriptions via multiple 5GC network slices based on URSP rules
6.11.1.2
Procedure to route IMS traffic via different 5GC network slice

The following call flow describes the procedure for the case where the UE routes IMS traffic via different network slices to a single IMS network:
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Figure 6.11.1.2-1: Procedure to establish an IMS session where media are routed over a different 5G network slice

The steps required are as follows:

0.
The UE registers to the IMS network via network slice 1.

1.
The UE establishes a PDU session 1 via network slice 1 where all IMS signalling is routed.

2.
An application in the UE requests to establish an IMS session.

3.
The UE determines based on the URSP rules that the requested media of the IMS session must be sent via a different PDU session to 5G network slice 2.

4.
The UE establishes PDU session 2 via network slice 2 based on the rules of the selected URSP rule.

5.
The UE constructs a SIP INVITE request that is routed via PDU session 1 (to network slice 1).

6.
The UE sets the source address in the SDP offer of the SIP INVITE request the the UE IP address of PDU session 2.

7.
The P-CSCF receives the SIP INVITE requests and uses the source IP address within the SDP offer as the source UE IP address when sending session information to the PCF.

8.
After the PCF is selected (e.g. by the BSF), the P-CSCF establishes an initial session with the PCF (e.g. a Diameter session).

9-12.
The INVITE request with the SDP offer is routed via the IMS network to the target recipient and the target recipient provides the response to the SDP offer.

13.
When the P-CSCF receives the response to the INVITE request (e.g. a 183 Session Progress) the P-CSCF provides the session information (included within the SDP negotiation) to the PCF (of network slice 2).

14.
The PCF decides on PCC rules taking into account the session information provided by the P-CSCF.

15.
The PCF acknowledge reception of the SDP session information.

16.
The P-CSCF forwards the response to the SIP INVITE to the source UE.

17.
The UE sends a SIP 200 OK message via PDU session 1 (to network slice 1).

18.
The PCF sends the PCC rules to the SMF.

19.
The SMF allocates the required resources based on the PCC rules.

20.
SMF starts a network-initiated PDU session modification request (PDU session 2) as described in clause 4.3.3.2 of TS 23.502 [4].

21.
The AMF forwards the PDU session medication command message within an N2 request as described in clause 4.3.3.2 of TS 23.502 [4].

22.
The RAN node carries out the appropriate AN procedure to inform the UE of the PDU session modification.

23.
The sends the media of the IMS session via PDU session 2.
NOTE: The procedure for the case where the UE routes IMS traffic via different 5G network slices to different IMS network is the same
6.11.2
Impacts on existing nodes and functions

Editor's note:
This clause describes impacts to existing entities and interfaces.

The impacts on IMS are as follows:

-
UE

-
UE checks the URSP rules every time an IMS session is established.

-
Alternatively, the UE can be configured for which IMS sessions, e.g. based on the ICSI/IARI, whether the URSP rules must be checked.

-
P-CSCF

-
P-CSCF is configured to check the source UE IP address within the SDP offer when providing session information to the PCF.

The impacts on the 5GC are as follows:

-
URSP rules are updated with new traffic descriptor for media and IMS service identifier.
6.11.3
Solution Evaluation

Editor's note:
This clause provides an evaluation of the solution.
Solution 11 has minimum impacts to IMS signalling as the UE (IMS client in the UE) relies on the URSP rules to identify how to route IMS traffic (signalling and/or associated media) via multiple 5G network slices. The added advantage is that the UE uses only one slice for all IMS related signalling exchange, simplifying the UE implementation.

An IMS service provider can use this solution in conjunction with Solution 8 (where it is possible to influence IMS traffic steering via multiple slices by triggering a URSP rule update) as a complete solution to:

· Define the 5G network slice to convey IMS signalling

· Define/Modify the 5G network slice to use to convey media associated to an IMS service

· Influence the network to provide updated UE Policies (URSP rules) in case IMS service requires a new 5G network slice to convey media information. 

* * * End of Changes * * * 
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