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Abstract of the contribution: This contribution proposes a solution to KI#6 
Discussion
The Key Issue #6 addresses scenarios where network cannot provide Edge Computing enablers to an Edge Application, when the UE has switched away traffic without network being aware. Typically, a UE decides to select the best connectivity option based on multiple inputs like application preference, user settings, device and connectivity conditions. 

3GPP Edge enablers offered in a cellular connectivity link may not be visible to the UE in all scenarios. Network can provision additional information about the edge enablers in use in a PDU Session to guide the UE to make the right decision. 
In certain cases, the non-integrated access may also provide a low latency user plane access to Application Server. For example, a UE could be using a gaming application in an arcade or exhibition centre where a low latency path to the application server is available outside of the cellular connectivity. Moreover, UE could have moved to a condition which introduces non-optimal radio conditions and adds delay to the cellular connectivity path. In such cases, it is important to have an instantaneous measurement of the latency on all available connectivity options before deciding on path switch.   
This contribution proposes a solution to address both the scenarios described above. 
Proposal

It is proposed to introduce the following solution to TR 23.700-48 v0.1.0.
*** Start of changes ***
6.0
Solution-Key issue matrix

The solutions in clause 6 can apply to one or more key issues described in clause 5 of this report. Table 6.0-1 describes the relationship between solutions and key issues.

Editor's note:
The table below will be updated with actual content when generating the TR with approved contributions. Page number is automatically updated to ease reference (ctrl-left click to reach the solution).

Table 6.0-1: Solution-Key issue matrix

	Solution
	Key issues

	Title
	(page)
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6
	KI#7

	01: EAS discovery in Home Routed roaming scenario
	18
	X
	
	
	
	
	
	

	02: Session Breakout in Visited PLMN
	21
	X
	
	
	
	
	
	

	03: EAS (re)discovery procedure in roaming scenario
	23
	X
	
	
	
	
	
	

	04: Support EAS discovery in VPLMN via HR PDU Session
	28
	X
	
	
	
	
	
	

	05: Accessing V-EHE via HR PDU session
	31
	X
	
	
	
	
	
	

	06: URSP solution to support roamers access to EHE in a VPLMN
	33
	X
	
	
	
	
	
	

	07: Using URSP Rules to Establish an LBO PDU Session
	35
	X
	
	
	
	
	
	

	08: V-ECS Discovery during Steering of Roaming
	36
	X
	
	
	
	
	
	

	09: PDU Session configuration from EASDF
	38
	X
	
	
	
	
	
	

	10: LBO PDU Session establishment using PLMN criteria in RSD
	40
	X
	
	
	
	
	
	

	11: Exposure of Network Congestion
	41
	
	X
	
	
	
	
	

	12: Efficient exposure of RAN information
	43
	
	X
	
	
	
	
	

	13: Fast and efficient network exposure improvements
	47
	
	X
	
	
	
	
	

	14: Group Management
	50
	
	
	
	X
	
	
	

	15: Selection of common DNAI
	54
	
	
	
	X
	
	
	

	16: Selecting the same EAS/DNAI for collection of UEs
	62
	
	
	
	X
	
	
	

	17: Application layer EAS selection for collections of UEs
	64
	
	
	
	X
	
	
	

	18: Discovery of the same EAS for collections of UEs
	66
	
	
	
	X
	
	
	

	19: Influencing UPF and EAS (re)location for collections of UEs
	70
	
	
	
	X
	
	
	

	20: Global EASDF
	71
	
	
	
	
	X
	
	

	21: EAS Deployment information differentiated by PLMN ID
	73
	
	
	
	
	X
	
	

	22: EAS discovery for federated OPs
	74
	
	
	
	
	X
	
	

	23: Improvements for EHE operated by separate party
	80
	
	
	
	
	X
	
	

	X: Network guided EC traffic switching
	
	
	
	
	
	
	
	X


*** Next change (all new text) ***
6.X
Solution X (KI#6): Network guided EC traffic switching  
6.X.1
General 

6.X.1.1
Introduction

This solution corresponds to KI#6. 

The KI#6 deals with the scenario where Edge computing enablers cannot be served to the UE when the UE has taken a decision to switch application traffic to a route that is not integrated with MNO. In a typical scenario, UE considers multiple inputs before choosing the best of the available routes for application traffic. The range of inputs include user and application preferences, power consumption status of the UE, delay status in both routes, server loading status etc. 

When the 5G connectivity offers additional benefits for edge computing traffic, this information will be critical to the UE before making the decision to switch away traffic that is benefitting from MNO’s edge deployments. 

This solution assumes that the EAS is also reachable via Internet, and that the UE application is aware of this and that the UE would not switch the traffic away from 3GPP access if it is not the case.

6.X.1.2
Description 
The current edge enablers in 5G network are often not visible to the UE. For example, a UE does not know if the application traffic is being carried over a PDU Session that has access to edge data centre. Similarly, whether a PDU Session has a UL CL and L-PSA inserted for local routing of certain application traffic is not known to the UE. This information is foreseen as an important parameter that UE should consider before deciding on which access to use for certain application traffic, when all other things are equal. 
6.X.1.3
WLAN offload guided by the network   

In the URSP rules today, there is only a possibility to indicate if a given traffic can be offloaded to WLAN. The presence of the route selection component “Non-Seamless Offload indication” in a Route Selection Descriptor and the priority of the Route selection descriptor for a URSP rule informs UE when the corresponding traffic can be offloaded to a non-integrated non-3gpp access. 

However, this method is a static guidance on whether traffic can be routed over non-integrated path corresponding to the priority of the RSD. 
For edge computing traffic, whether the network is currently offering any of the edge optimized routing in the network is an aspect that varies dynamically. To enable the UE to make an informed decision, additional evaluations may be required according to the current nature of traffic routing.  

The URSP information can provide a static guidance to the UE, so that it evaluates the use of edge enablers at the time when traffic switching is decided. A new route selection component in the Route Selection Descriptor is introduced for this purpose. 

Addition to 23.503 Table 6.6.2.1-3: Route Selection Descriptor

	Information name
	Description
	Category
	PCF permitted to modify in URSP
	Scope

	WLAN Offload Guidance
	The presence of this component indicates that decision on offloading edge computing traffic matching the Traffic Descriptor for this URSP rule is conditional to the evaluation of conditions informed by the network
	Optional
	Yes
	UE context


The conditions for switching the traffic are dynamic indications that the network provides to the UE. 

Dynamic conditions are indicated to the UE using the following information. 

First one is an indication that network is using any of the edge enablers for the SDF corresponding to the edge application. This could be for example, the use of L-PSA providing access to an EAS in a local Edge Hosting Environment or a UL-CL with traffic offload in a session break-out model. 

The second component of dynamic condition is a configuration to measure latency experienced by the Edge application. For an application, one of the most important benefits of connecting to an Application Server in edge hosting environment is latency. When the UE has alternate paths to reach an application server, it would be an important parameter to measure the round-trip time for these alternate paths. During the PDU Session establishment/modification, the network configures the UE with necessary measurement configuration to do an RTT measurement (similar to the performance measurement for ATSSS) to the EAS in Edge Hosting environment. The UE triggers measurement on the cellular path and evaluates RTT on alternate paths before deciding which one should be selected to meet applications’ requirement. 
6.X.2 Procedures   

The following call flow illustrates the procedure for traffic offload guidance. 
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Figure 6.X.2‑1 Network guided EC traffic switching
1. The UE evaluates URSP rules on receiving an application PDU. 

2. The UE triggers a PDU Session Establishment/Modification request to carry the application traffic. 

3. The SMF fetches appropriate SM Policies for adding this SDF to a QoS Flow. This may also need insertion of UL CL/BP for the UE. SMF requests UPF to perform RTT measurements to Application Server. The Application Server information for RTT measurement is provided by the AF as part of TrafficInfluence rules.
4. SMF sends PDU Session Establishment Accept or Modification Command to the UE. If UE is configured with edge enablers (e.g., L-PSA or UL CL/BP) for any traffic carried in this PDU Session, SMF includes an “EC indication” marked per SDF. In this message, SMF also includes performance measurement rules applicable for this SDF, measured RTT value between UPF and Edge Application Server, Traffic offload rule. The traffic offload rule can be either an absolute threshold or factor by which non-3GPP RTT shall be better than 3GPP RTT before UE offloads traffic.  
5. UE detects availability of an alternate non-3GPP path that is suitable for this application traffic. 

6. UE performs RTT measurement in the UE-UPF path over 3GPP link. 

7. UE computes the aggregate RTT on the 3GPP path as the sum of measured RTT on UE-UPF link and the UPF-AS RTT indicated by the SMF. 
NOTE: The RTT between UPF and an application server in Edge Hosting Environment is considered as a static component of the overall RTT.  

8. UE performs RTT computation between UE and the Application Server over the non-3GPP link. 

9. UE applies the network provided traffic offload rule provided by the network to the decision matrix for traffic offload. 

6.X.3 Impacts to existing nodes   

SMF: Provides an EC indication per SDF if any edge enablers are configured for the traffic. Provides RTT measurement rules to the UE, instructs UPF for RTT measurement to the AS

PCF: Provides “WLAN Offload guidance” as part of RSD in URSP rules for a traffic descriptor that maybe subject to dynamic evaluation of edge performance prior to traffic offload. Provides SM Policy rules with information for UPF-AS RTT measurement to the SMF.  

UPF: Performs UPF-AS RTT measurements, enables UE-UPF performance measurements. 
UE: understands the URSP rules with traffic offload guidance, performs performance measurement and applies the results according to the configured traffic offload rules. 

*** End of changes ***
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