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Introduction 

One of the issues identified by SA1 in their TR 22.811 [1] on network selection principles is the requirement for a new procedure called "HPLMN initiated network reselection". 

According to the TR, subclause 6.1, 

"Means should be provided that allow the HPLMN to dynamically direct the UE to select a different VPLMN whenever it is already registered on a VPLMN. National roaming situations must be taken into account in this case. 

The timing of when the new network is selected should happen at a point where the user is not inconvenienced. 

The HPLMN request to select a different VPLMN should not over-ride a manual network selection made by the user, or a selection that is done according to user preferences."

Although the latest version of the TR, approved by SA#30, describes only the requirements, there were already some discussions on a possible solution (see e.g. [2]). In the present contribution we will highlight a few issues we see with the solutions proposed so far.

In the first part of the discussion paper we will briefly outline two different solutions, one based on SMS and SIM application toolkit and one based on MAP/NAS signalling.

(Note: in this paper, the term non-access stratum (NAS) signalling is referring to MM or GMM signalling according to TS 24.008.)

Solution 1 – based on SMS and SIM application toolkit
The basic idea of this solution is to update the "Operator controlled PLMN selector with Access Technology" stored on the (U)SIM via SMS and SIM application toolkit (see fig.1). The SIM then informs the ME by means of a REFRESH command ([3, 4]) that the Operator controlled PLMN selector with Access Technology has been changed. If the MS has copied an image of the SIM EFs to its own memory, it updates also the changed files in the image. Then, as soon as possible, the MS starts a background scan for higher priority PLMNs ([5]), taking into account the updated Operator controlled PLMN selector with Access Technology, and reselects to the new VPLMN.
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Fig. 1: Update of the Operator controlled PLMN selector with Access Technology via SMS and SIM toolkit, PLMN reselection during subsequent background scan for higher priority PLMNs.

Solution 2 – based on MAP/NAS signalling
According to [2], section 3, at location update/GPRS attach/routing area update the mobile station sends a list of available PLMNs to the VMSC/SGSN. This list is forwarded to the HLR. The HLR evaluates the list and informs the mobile station which VPLMN it should select. (The chosen VPLMN may vary between consecutive location updates.) When the MS receives the new VPLMN with a DTAP signalling message, it performs a PLMN reselection to the new VPLMN. 
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Fig. 2: Initiation of PLMN reselection via MAP and DTAP signalling.

Discussion 

According to TR 22.811, solution 1, the PLMN reselection to the new VPLMN via background scan "is not considered dynamic since updating the preference lists in the UE and taking the new lists into use is not efficient enough at the moment."

Actually, there are several reasons why solution 1 is not working with most of the existing MS implementations: 

i) Some MS implementations do not update the image of the Operator controlled PLMN selector with Access Technology stored in the ME when the SIM sends the REFRESH command. 

ii) Currently the start of the next background scan is only controlled by the expiry of an operator defined timer ([5]). It is not affected by a refresh of the Operator controlled PLMN selector with Access Technology.

iii) Support of the SIM application toolkit is optional, and not all MS implementations support it.

Apart from the last issue, which would require a 'political' decision to make the support of the SIM toolkit mandatory, the other problems can be solved easily: Whereas (i) is rather an issue of MS implementation, (ii) requires to specify that after a refresh of the Operator controlled PLMN selector with Access Technology the MS shall follow the same procedures as after expiry of the timer controlling the periodic background scan for higher priority PLMNs. (Note that both issues only affect the ME and its reaction to a specific SIM application toolkit command. The SIM toolkit itself can remain unchanged.)

An advantage of such a solution would be that it automatically fulfils the further requirements to perform the reselection "at a point where the user is not inconvenienced" and not to "over-ride a manual network selection made by the user, or a selection that is done according to user preferences", without further changes in the PLMN (re-)selection procedures.
The main disadvantage is probably that solution 1 does not work with legacy mobile station. 

The same disadvantage, however, applies also to solution 2, because a legacy mobile station will consider the new VPLMN proposed by the HPLMN as a parameter unknown in the NAS message and will just ignore it. (Other signalling methods, as the use of specific MM reject causes (see e.g. [2]) either have the side-effect that the VPLMN is added to the list of forbidden PLMNs or they do not work reliably for legacy mobile stations. In the worst case, the MS will be caught in a loop of location update attempts, and the subscriber will remain without service.)

Furthermore, solution 2 requires the cooperation of VPLMN operator A, since his MSC or SGSN must support the signalling interworking between the new MAP parameters and NAS parameters. In other words, VPLMN operator A has to upgrade his network so that the HPLMN operator can drive his subscribers away from network A, although there is a valid roaming agreement between both operators.
We see a strong risk that a solution based on such a principle will never be deployed, even if it is standardized.

Finally, for solution 2 the interaction with the existing “Operator controlled PLMN selector with Access Technology” and “User controlled PLMN selector with Access Technology” during background scans for higher priority PLMNs remains to be solved. E.g. it is unclear how to prevent the MS from reselecting to VPLMN A during a background scan, if VPLMN A is stored on the Operator controlled PLMN selector with Access Technology, and to prevent a PLMN reselection 'ping-pong'.


Conclusion

1) Currently, we do not see any solution for the new requirement that would reliably work with legacy mobile stations. 

2) We see a strong risk that any solution (like solution 2) based on the principle that VPLMN operators have to update their networks in order to support a mechanism which drives roaming subscribers away from their networks will never be deployed, even if it is standardized.

3) The interaction with existing PLMN selection features like the “Operator controlled PLMN selector with Access Technology” and “User controlled PLMN selector with Access Technology operator-preferred PLMN” needs to be considered carefully in order to avoid unwanted side effects.

4) In our view, the SMS/SIM application toolkit based solution has the big advantage that an HPLMN operator who wants to introduce the feature has control over all entities (MS and network) that need to be changed for that purpose. Therefore, we strongly recommend this solution.

References 

[1]
TS 22.811, v 7.0.0, Review of Network Selection Principles.

[2] 
S1-051085, LS to SA1 - Steering of Roaming (SoR) requirements for network selection principles.
[3] 
TS 11.14, Specification of the SIM Application Toolkit for the Subscriber Identity Module - Mobile 

Equipment (SIM - ME) interface.

[4] 
TS 31.111, USIM Application Toolkit (USAT).
[5]
TS 23.122, Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode; 


subclause 4.4.3.3.
















































































































































































































