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1.
Introduction

As technologies evolve and new operators enter into the cellular market, some of the new operators may choose to not deploy 2G and/or 3G access technologies. Additionally, these new operators may establish roaming agreements with other operators only for specific access technologies. For instance, the subscribers of Operator A (which has only deployed 4G) may be allowed to access Operator B’s network using 3G access technology, but not 4G access technology.

This purpose of this paper is to describe issues that can arise in such scenarios and to introduce a solution to allow an operator to indicate that their network deploys only certain access technologies. UEs can then utilize this information to optimize the band scans during PLMN selection.
The same solution is also extended to optimize the UE’s behaviour to not attempt certain access technologies on specific VPLMNs. This optimization addresses scenarios where an operator (HPLMN) may have roaming agreement with other operators (VPLMNs) for only specific access technologies. 

2.
Problem descripton
Problem #1 

In the case of an operator that has deployed only certain access technologies (for instance only 4G), when the UE powers up in an area where there is no coverage of the operator’s deployed access technologies, the current procedures in TS 23.122 [1] subclause 4.4.3.1.1 cause the UE to search for all access technologies that the UE is capable of in an attempt to find the HPLMN:

The MS selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in the following order:

i)
either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;

(….)
When following the above procedure the following requirements apply:
(….)

f)
In i, the MS shall search for all access technologies it is capable of. No priority is defined for the preferred access technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" data file on the SIM may be used to optimise the procedure.

The UE may give priority to access technologies defined in "HPLMN Selector with Access Technology" data file on the USIM, but after searching for all access technologies included in the "HPLMN Selector with Access Technology" data file, the UE is still mandated to search for all other remaining access technologies it is capable of.

This results in unnecessary searches and thus in a longer time for the UE to acquire normal service.
Conclusion 1: Based on the requirements in TS 23.122 [1], when searching for the HPLMN, the UE must search for all access technologies it is capable of, even if the HPLMN operator has deployed only some of these access technologies.
Problem #2 

When the UE is in an area where there is no coverage of the HPLMN, the UE will attempt to find another PLMN/access technology combination. It is however possible that the HPLMN has a roaming agreement with the other PLMN only for specific access technologies. For instance, the HPLMN may have a roaming agreement in VPLMN B for 3G access technology, but not for 4G access technology. After the UE has successfully registered on VPLMN B in 3G, it can reselect or be redirected to VPLMN B in 4G, where its registration update will be rejected. This causes un-necessary signalling between the UE and the network, and service interruption at the UE. 
Conclusion 2: When camping on a VPLMN in an access technology for which the UE has a valid roaming agreement, the UE may reselect or be redirected to an access technology in the same VPLMN for which the UE does not have a valid roaming agreement.

3
Proposed solution
It is proposed that the information stored in the USIM for PLMN selection be extended to indicate following: 

1. Whether, when searching for the HPLMN, the UE shall search for:

a. all the access technologies it is capable of;

b. only the access technologies included in the "HPLMN Selector with Access Technology" data file; or

c. only the access technologies included in the "HPLMN Selector with Access Technology" data file and other future access technologies not currently covered in the encoding of the data file (e.g. 5G). 
2. Whether, when selecting a PLMN other than the HPLMN, the UE is allowed to camp:

a. on all access technologies available in this VPLMN; or

b. only on the access technologies listed in the "Operator Controlled PLMN Selector with Access Technology" data file in the USIM for this VPLMN; or

c. only on the access technologies listed in the "Operator Controlled PLMN Selector with Access Technology" data file in the USIM for this VPLMN and on other future access technologies not currently covered in the encoding of the data file (e.g 5G). 
References

[1] 3GPP TS 23.122: “Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode”.
[image: image1.png]



