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Abstract of the contribution: This paper proposes text to address the editor notes
Discussion
Editor Note #1: “How the service provider knows whether a more suitable network is available is FFS. “

Discussion and conclusion: In order to know the suitable network available, there can be several options:

1. The service provider can base on UE’s report location to acquire the network performance status of the candidate networks which cover UE’s location, with existing NEF interface. After receiving the candidate network information, the service provider can decide the suitable network. 
2. The service provider can instruct UE to measure the network performance in its location for all the candidate networks basing on the latest preferred list provided by the service provider, and send the report back to the service provider. In order to protect network data privacy, the report can be abstracted indication if the network signal is suitable to UE     
Editor Note #2: “The benefit of an explicit "switch" indication, and any interactions with existing principles, compared to sending an updated list of preferred networks that already are listed in priority order (as proposed in solution 1 and solution 2) is FFS.”

Discussion and conclusion: This solution is not a replacement of solution 1 and 2,but complement to solution 1 and 2. Introduction section already explain while this indication is helpful to fill the gaps which are missed in solution 1 and 2. Will reword the text to make it more clear.  
Editor Note #3: Regarding service continuity: As non-3GPP credentials are limited to isolated networks per service requirement this clause needs to be updated accordingly.
Discussion and conclusion: This solution will not discuss the service continuity, and it will reuse solution #2 service continuity procedure.
*** Start of changes  ***
Mapping Solutions to Key Issues
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6.11
Solution #11: Steering of UEs towards selected Serving SNPN for key issue #1

6.11.1
Introduction

This solution is based on solution #1 and #2 with adding “Steering of Roaming” alike solution to allow service provider to be able to proactively steer the UE toward the preferred network. Current solution #1 and #2 are based on the preferred network list provided by the service provider, and are not be able to fully address the following scenarios:

-
The solution #1 and #2 rely on the preconfigured network selector list (" operator controlled Network selector" list (for solution 1) or "Home SP subscription information" (for solution 2)), which lists the preferred service SNPN networks or roaming groups list, to select the service SNPN network mainly during network selection phase. There are scenarios which the preconfigured network selector list is outdated or not sufficient  lead UE to select and camp on a SNPN that is not the best desirable to the SP. Under those scenarios, SP should be able to have way to trigger UE moving to another more suitable network as early as possible, without waiting for UE to start another network selection only when UE is losing the network coverage of the service network..

-
Due to the nature of SNPN deployment, the SP who owns UE subscription may have SLAs with different SNPNs in a same location for different services. The SP may be basing on its business or applications needs to trigger UE to different SNPN networks than the network  which UE is currently connecting to. E.g. if the hotspot SNPN is overload or others issue to restrict the new incoming UEs to access this SNPN, the SP may direct some low priority UEs of its own in that SNPN to another SNPN which has the coverage of the same area and has the SLA with.

Therefore, as supplement with the existing solution 1 and 2, this solution to propose to add network steering indication with the preferred network  to the UE, in order to trigger UE to move to that indicated network as early as possible. This indication solution is using the same mechanism as the existing “Steering of Roaming” defined in TS23.122. This indication can be provided to the UE along with the “operator controlled network selector” (for solution 1) or “Home SP subscription information” (solution 2).  


6.11.2
Functional Description

This solution is using the similar concept and mechanism of “steering of roaming” defined in TS23.122, to supplemented to both the solution 1 and 2 with the following changes:

1.
After UE connects to a serving network, the service provider of UE who owns UE's the subscription may provide UE a network steering indication to guide UE to move to another network provider being listed in the indicator. This network switch indication is similar to the SoR (Steering of Roaming) as defined in TS 23.122 [5]. This indication can be part of the updated "operator controlled Network selector" list (for solution 1) or "Home SP subscription information" (for solution 2) being sent to UE using the UE Configuration Update procedure as defined in TS 23.502 [6] clause 4.2.4.2.

2.
After receiving the indication from service provider, UE can start to select the new target V-SNPN given by the network steering indicator if there is one, or use the updated “ operator controlled Network Selector” list(solution 1) or “ Home SP subscription information) to select the new most preferred network V-SNPN,  then attempt to transfer PDU sessions to the target V-SNPN using the PDU Session Establishment procedure with Existing PDU Session indication as defined in TS 23.502 [6] clause 4.3.2.2.2. Because UE has the best knowledge of its performance and condition with various networks, the final moving to another network decision should be done by UE.

          In order for the service provider to proactively steer the UE to the suitable network based on UE’s present location as early as possible, also avoid steering UE to a network which UE can’t receive service in that location, the service provider should have the latest network performance information of the potential candidate network in that area. With the collected measurement information, the service provider can steer the UE. There are 2 options for the service provider to get the candidate network measurement in order to identify the suitable network to steer the UE to:
· Option 1: By using existing LCS service procedure, the service provider can obtain UE’s location using the connectivity of the visiting network that UE is connecting to. Then the service provider can use the location information provided by the UE to query the network performance information of the candidate V-SNPN or PLMN networks which have the coverage for that location, then decide the suitable candidate network for UE to steer in that location. 
· Option 2: The service provider can instruct UE to measure and report the performance information of the candidate networks as part of UE configuration update procedure. The measurement information from UE can be simple indication if those candidate network’s signalling strength is suitable for the UE or not in that location, without exposing further detail of the target network. 
Editor's note:
If solution 1 and solution 2 are merged, this can be integrated into the merged solution.

6.11.3
Procedure

For network selection, similar procedures of “steering of Roaming” as defined in TS23.122 can be re-used and modified on the top of solution #1 or #2 or the final merged solution of solution #1 and #2. 
After UE receives the steering indication and selects the preferred network as being included in the steering indication, the session continuity procedure defined by solution 2 can be re-used.

6.11.4
Impacts on services, entities and interfaces

UE:

· After receiving the network steering indicator, UE conducts network selection and connect to the selected target network. Similar mechanism to “Steering of Roaming” defined in TS23.122 can be used. 
· If instructed by the service provider, UE can provide indication if the candidate networks are good enough for the UE to switch to. 
NG-RAN:

· None
5GC:

· Complement to solution #1 and #2 ‘s UE configuration update procedure by providing UE the network steering indication to steer the UE to the selected SNPN.  


*** End of changes ***
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