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Abstract:

This paper proposes a serving network preference use case to be added in 'Annex <B> (informative): Additional Use Cases' of 22.468, and derived requirements to be added in the normative sections of 22.468.
This use case illustrates the situation where users make use of networks other than the home network for communications, and the need for a UE to always be aware of the availability of the home network even when roaming.
**********First change**********

4.x

- Whilst operating on a visited network, the UE shall be able to search for the home network.
-  The visited network may assist the search by providing an indication to the UE when it is within an area (e.g. under the coverage of a cell) which is also covered by the home network.  It may indicate characteristics of the home network, such as cell frequency.  This may be by a broadcast or by some other means.

- The serving network preference of the UE should be changeable by a controlling application, for example to offload the UE from its home network when that network is loaded.

- The UE should be able to revert to the home network within [TBD] secs of detecting that the home network offers acceptable coverage in its current location.

- The UE should be able to decide based on the QoS available to ongoing services whether to reselect the home network.

- The UE may delay reversion to the home network for [TBD] secs after completion of a user application transaction in order to prevent interruption of an ongoing service (depending on the time taken to revert to the home network).

- The UE should be able to revert to the home network whilst in a data active condition with respect to a ‘control’ application, or should be able to suspend or terminate the control application connection in the visited network to facilitate reversion to the home network.

- The UE should apply a level of hysteresis to the conditions for detection of and/or switching to/from the home network (hysteresis applied to signal quality, to time since last network registration, etc) sufficient for preventing unnecessary roaming to and from the home network.

**********Next change**********

B.x
Network Preference Use Case

B.x.1
Description

This use case describes the requirement to actively seek a home network in preference to a visited network, whilst in operation on that visited network.
B.x.2
Pre-conditions
Andy is an officer requiring network coverage to provide broadband applications, and having a subscription which includes a roaming agreement between networks.
Andy’s home network is the PPDR 3GPP network.

Andy’s subscription allows roaming to 3GPP network Commercial Network 1 when he cannot obtain service on the PPDR 3GPP network.

The PPDR 3GPP network does not provide universal coverage, and it is necessary for users to roam to Commercial Network 1 when out of range of the PPDR network.

B.x.3
Service Flows

1.  Andy moves out of coverage of the PPDR 3GPP network.  His UE loses coverage, searches for available networks, discovers Commercial Network 1, and registers on that network.
1a.  Alternatively, the PPDR 3GPP network needs to offload some users for capacity reasons, and a PMR control application commands Andy’s UE to now prefer to use Commercial Network 1.  The UE deregisters from the PPDR 3GPP network, and registers on Commercial Network 1.
2.  Once Andy has service on Commercial Network 1, he is provided with a data path connectivity back to his home network so that the connection point for his applications is the same as when served by the home network.  The UE indicates that he has roamed to another network.  The applications on the UE may also change their behaviour on the other network (e.g. to reduce data flow for cost reasons).  
3.  Whilst operating on Commercial Network 1, Andy’s UE periodically checks to see whether the PPDR 3GPP network is available.
4.  Andy moves back into the area served by the PPDR 3GPP network. 

· If the UE has been commanded to move to Commercial Network 1, it remains on that visited network, whilst monitoring the usability of the PPDR 3GPP network.

· If the UE has not been commanded to move to Commercial Network 1, but Andy is engaged in a speech or multimedia call, or is engaged in a user application data transaction, the UE will check the available Quality of Service that it is currently enjoying against a set of internal rules.

· If the UE is receiving lower QoS than its internal rule set prefers, it may commence the process of moving back to the PPDR 3GPP network, even if this briefly interrupts Andy’s service.

· If the UE is receiving adequate QoS, then it may remain on the commercial network until completion of the user service that is in progress; or until a logical interruption in that service (e.g. change in talking party).

· NOTE: the decision will depend on the expected performance of changing network, and re-establishing an ongoing service.

· If the UE has been commanded to move to Commercial Network 1, but is now commanded to restore its preference to use the PPDR 3GPP network, if engaged in a service as in the previous bullet point, it will check the QoS against the internal rule set, and will commence the process of changing network once the rules relating to QoS and service interruption are satisfied.

· The UE should employ some hysteresis when making the decision to move back to the PPDR 3GPP network:

· The signal quality should be consistently above some threshold which is greater than the threshold at which the network becomes unusable.

· There should be a minimum time elapsed since the UE moved to Commercial Network 1 to prevent frequent hunting between networks.

· There may be a minimum time since the completion of the last user application service, in case the application is immediately restarted (depending on the expected time to move between networks)

· Other factors may also be employed.

5.  Once the decision has been taken to move back to the PPDR 3GPP network, the UE disconnects from Commercial Network 1 (even though Commercial Network 1 is still providing adequate service), and registers on the PPDR 3GPP  network.
Note: Andy’s UE may have a ‘control’; application active between a ‘PMR’ application in the UE and a ‘PMR server’ which is facilitating speech, multimedia or other user application services.  This ‘control’ application may mean that the UE is still active in data transactions as far as the 3GPP network is concerned, and not in an idle state.


B.x.4
Post-conditions

Andy receives normal home service on the PPDR 3GPP  network.
B.x.5
Derived Requirements

The following requirements apply to the 3GPP network :
1.  Whilst operating on a visited network, the UE must be able to search for the home network.
2.  The visited network may assist the search by providing an indication to the UE when it is within an area (e.g. under the coverage of a cell) which is also covered by the home network.  It may indicate characteristics of the home network, such as cell frequency.  This may be by a broadcast or by some other means.

3.  The network preference of the UE should be changeable by a controlling application, for example to offload the UE from its home network when that network is loaded.

4.  The UE should be able to revert to the home network within [TBD] secs of detecting that the home network offers acceptable coverage in its current location.

5. The UE should employ an internal rule set based on QoS available to ongoing services in making the decision whether to reselect the home network.

6.  The UE may delay reversion to the home network for [TBD] secs after completion of a user application transaction in order to prevent interruption of an ongoing service (depending on the time taken to revert to the home network).

7.  The UE should be able to revert to the home network whilst in a data active condition with respect to a ‘control’ application, or should be able to suspend or terminate the control application connection in the visited network to facilitate reversion to the home network.

8.  The UE should apply some level of hysteresis to the conditions for detection of the home network (hysteresis applied to signal quality, to time since last network registration etc) to prevent unnecessary roaming to and from the home network.

**********End of change**********
