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Abstract: This paper describes service-based network selection
Introduction
At SA1#76bis there were proposals on 5G network selection. Some argued that the current network selection allows sufficient flexibility to take into account the services offered by the networks, implicitly, and some text was agreed to TS 22.261 to that effect. Others argued that the UE should select and reselect the network based on available services. This paper attempts to look at what needs to be taken into account when considering updates to network selection and reselection, helping to identify issues that would need to be addressed in a possible study and use cases on this topic.
Aspects

The following describes different aspects that need to be considered when selecting and reselecting a network based on services it supports.

Services
· Information about the services
· How does a UE find out about the services offered by a network?
· What is a sufficient level of detail about the services (e.g., URLLC vs 1 ms with 99,999 999 %, eMBB vs 500 Mbps at 200 km/h)?
· Availability

· Can a network advertise or claim to offer services that are not available in the current cell?
· Should a network inform a UE if the UE moves to an area where a service is not available?
Network selection
· How does the UE, capable of multiple services, know which network is the best, e.g., when it has been switched on, not yet attempting any service?
· How does a UE, with a subscription for multiple services, know which network is the best?
Network reselection (i.e., UE is registered in a network)
· Preparation

· Should a UE scan for other networks all the time, to be ready to reselect quickly?
· UE in idle mode

· Should a UE in idle mode, when it finds a better network, reselect this network?
· How does a UE, capable of multiple services, know which network is the best?
· How does a UE, with a subscription for multiple services, know which network is the best?
· UE in connected mode (one service)
· Should a UE in connected mode, when it finds a better network, reselect this network?
· How does a UE, capable of multiple services, know which network is the best?
· The support for the active service could be main criteria, but

· A car having an integrated entertainment and eCall system may not want to move away from the only eCall-capable network when at the moment only using the entertainment system
· UE in connected mode (multiple services)
· Should a UE in connected mode, when it finds a better network for one of the active services, reselect this network?
· How should the possible service degradation of other active services be prioritised?
· How should the possible service termination of other active services be prioritised (e.g., the new network does not support all active services)?
· UE in connected mode (new service)

· Should a UE in connected mode, when it wants to start a new service which is only available in another network, reselect this network?
· Should a UE in connected mode, when it wants to start a new service which is better served by another network, reselect this network?
· How should the possible service degradation of other active services be prioritised?
· How should the possible service termination of other active services be prioritised (e.g., the new network does not support all active services)?
· Mobile-terminated services (UE in idle or connected mode)
· Should a mobile-  terminated service trigger network selection if another network is better for the mobile terminated service?
· UE in home HPLMN

· Should a UE in its HPLMN, when it finds a better network, reselect this network?
Commercial agreements

· What is the role of HPLMN if the UE selects the network based on available services?
· Should the information about the services also mention its price so that the UE can make a well-informed decision?
· Is a network liable for what it advertises about the services it offers
· A rogue network could lure many UEs to it, even away from their HPLMNs, and either not offer anything, or charge a fortune for the service it offers?
Timing in 3GPP
· SA1 will complete TS 22.261 at SA1#77 and Rel-15 stage 1 at SA1#78. There is little time to develop a disruptive network selection mechanism

· Updates to network selection should be addressed for Rel-16

Considerations

For a dedicated UE, capable of a single service, e.g., an IoT device, there may be a simple solution: the operator-controlled PLMN selector list can be configured with suitable roaming partners. If a UE is capable of multiple services, or if the subscription allows multiple services, the choice of the best network is not evident, and becomes even more difficult when the UE is in connected mode when a better network becomes available.
When to allow service-based network reselection
· Should UEs not capable of connecting to multiple networks simultaneously be allowed to reselect a network based on services when in connected mode?
· Should UEs be allowed to reselect a network based on services when in active mode?
· Should UEs in their HPLMNs be allowed to reselect a network based on services?
Proposal

If there is sufficient support, start a study on service-based network selection, considering topics raised in this contribution.
