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Abstract of the contribution: This paper evaluates the different solutions for Key Issue 1. Proposes solutions #2 and/or #3 as a way forward respective of the P-CSCF capabilities.
1. Introduction
This paper evaluates the different solutions for Key Issue 1: Routing of IMS traffic via a localized UPF.
2. Discussion
The table below provides an evaluation of the different solutions for key issue #1: Routing of IMS traffic via a localized UPF.
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	Solution #
	Solution summary
	Evaluation
	Conclusion

	2 
(IMS AS Influences routing of IMS media as 5G AF)
	IMS utilizes 5G AF influence of traffic routing feature. IMS AS performs both roles of detection of need for local routing and informing PCF of need for local routing.
	Overview:
This solution requires the AF to influence the UPF selection through interaction with PCF, this interaction occurs prior to the P-CSCF - PCF interaction. In deployments where the P-CSCF supports N5, this solution, having two separate N5 interactions with PCF (one from AF and the other from P-CSCF) defeats the idea of having 'AF influence EDGE routing' go through the PCF (as opposed to having the AF talk directly to the SMF). Since the original idea was to have the AF provide the PCF over N5 both, QoS authorization request and EDGE routing request, in one shot. Thus enabling the PCF to take all information into account when making its policy decision, as well as enabling it to provide the SMF rules over N7 in one shot (e.g. provide Policy control and traffic steering rules in a single N7 interaction).

However for deployments where the P-CSCF supports only Rx (and not N5) then this solution makes sense. Rx has not been updated to include EDGE routing instructions... Hence in the above case we are out of choice. Also in the above case there is no concern about P-CSCF possibly contradicting the AF EDGE routing request, as by definition P-CSCF will not be able to convey via Rx any EDGE routing information.

Advantages:
1. Dynamic solution
2. AS has the app knowledge hence knows if EDGE routing is needed.
3. helpful in deployments where P-CSCF does not support N5

Drawbacks:
1. In deployments where P-CSCF supports N5, it is inefficient, and may lead to possible mismatch between N5 requests (provided by IMS AS) and Rx requests (provided by P-CSCF).
	This solution is recommended for deployments in which P-CSCF supports Rx only (i.e. does not support N5).

	3
(P-CSCF Influences routing of IMS media as 5G AF)
	IMS utilizes 5G AF influence of traffic routing feature. IMS AS performs detection of need for local routing and P-CSCF informs PCF of need for local routing (after being informed by AS).
	Overview:
For all of the reasons indicated above (in the evaluation of solution #2) this solution makes sense for P-CSCF supporting N5. 

Advantages: 
1. Efficiency of providing EDGE routing request and QoS authorization request to the PCF in one shot 
2. Avoiding any possible contradiction between P-CSCF and AF, which may be caused when both of them send separate requests to the PCF).

NOTE: This solution does not provide details on AGW (SBC) selection. It is recommend to add this missing piece.
	This solution is recommended for deployments in which P-CSCF supports N5.

	4
(Multi Homed PSA for IMS PDU session)
	IMS uses multi-homing of IMS PDU session with NAS layer indication to UE of media path.
	Advantages:
1. Simplicity
2. Performance - No signaling traffic is needed

Drawbacks:
1. This solution has UE dependency and requires tight coordination between NAS and IMS layer which may not be desirable. 
2. It is unclear how the NAS layer will know the use of each prefix. 
3. This solution doesn’t provide any dynamic nature for EDGE routing and doesn't allow the AF to leverage the application knowledge to influence the traffic routing. 
4. For at least some operators it is desired that the NW will handle EDGE routing requests and decisions rather than allowing the UE to make such decisions. 
	This solution is not recommended

	5
(Routing IMS via local UPF with two IP addresses)
	IMS uses two IP addresses for mobility – SSC mode 3 – each IP address both signaling and media during service continuity – before and after only one IP address is used
	Advantages:
1. Simplicity

Drawbacks:
1. The solution is focused on the mobility aspect but doesn’t address how the UPF is selected based on the IMS application (i.e. it is a static solution similar to #4). 
2. This solution assumes P-CSCF needs to be allocated to be closer to the edge as the UE moves which is not necessary, what matters is the user plane. 
	This solution is not recommended

	6 
(Routing IMS via local UPF with three IP addresses)
	IMS uses three IP addresses – one for signaling – two for media during mobility – SSC mode 3 – most of the time two IP addresses are used (one for signaling and a different one for media)
	Overview:
This solution is basically solution #4 + mobility support. Hence its evaluation is very similar to the evaluation of #4 as follows:

Advantages:
1. Simplicity
2. Performance - No signaling traffic is needed, except for the exchange of SIP OPTIONS message/response.

Drawbacks:
1. This solution has UE dependency and requires tight coordination between NAS and IMS layer which may not be desirable. 
2. It is unclear how the NAS layer will know the use of each prefix. 
3. This solution doesn’t provide any dynamic nature for EDGE routing and doesn't allow the AF to leverage the application knowledge to influence the traffic routing. 
4. For at least some operators it is desired that the NW will handle EDGE routing requests and decisions rather than allowing the UE to make such decisions. 
	This solution is not recommended


























	
7
(IMS traffic routing by AF influence mechanism (by P-CSCF))
	IMS utilizes 5G AF influence of traffic routing feature. P-CSCF performs both roles of detection of need for local routing and informing PCF of need for local routing.
	Drawbacks:

This solution is similar to Option 3 but it requires the P-CSCF to make decisions without any inputs from the AF. It makes more sense for the AF to provide inputs since it is more aware of the application nature. 

Advantages:

This solution provides details on AGW (SBC) selection, which is missing in Solution #3.
	This solution is not recommended



3	Conclusion
[bookmark: _GoBack]Solution #2 is recommended for deployments in which P-CSCF supports Rx only (i.e. does not support N5). Solution #3 is recommended for deployments in which P-CSCF supports N5.
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