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1. Introduction

The PLMN Selection procedure was enhanced from Rel-6 with the clarification of considering access technology when a terminal roams onto a Visited PLMN (VPLMN). Later on a requirement on considering the ‘availability’ of PLMNs, for one specific case when in VPLMN, was also introduced into the release 6 version of 3GPP specifications, i.e., 3GPP TS 23.122 [1].
There seems to be an ambiguity in the sub-clause 4.4.3.3 of 3GPP TS 23.122 [1] because of two conflicting requirements for the case of terminals roaming onto VPLMN.

2. Discussion 

2.1 History

During the development phase of the release 6 version of 3GPP specifications, the CR on ‘Clarification on the use of the access technology during background scanning’ (in C1-041080) was agreed by CT1 (former CN1) and later on approved by the plenary meeting. This change request mandates terminal implementations to not change the access technology within the VPLMN because of the background scan procedure and to also consider the access technology information included in the preferred PLMNs lists. Furthermore, it clarifies that all PLMN/access technology combinations of PLMNs included in the "Equivalent PLMNs" list are regarded as equivalent.

Afterwards, at CN1#36, a new CR (in C1-042079) was agreed, which clarifies the CR mentioned above, mandating to also check the availability of the highest priority PLMN/access technology combination when deciding which PLMN to select during background scan. However, this new requirement was only introduced for the specific case described in the bullet h) of the sub-clause 4.4.3.3.
2.2 Specification

The following extracts from the sub-clause 4.4.3.3 In VPLMN of 3GPP TS 23.122 [1] show that there are two requirements when terminals roam in VPLMN with regard to the equivalent PLMN (ePLMN) list and indicate that firstly, if ePLMN list is stored/available, then the terminal shall select only PLMNs of higher priority than those of the same country as the RPLMN which are member of the ePLMN list. Please, note that the availability of a PLMN is not taken into account. 

Secondly, the bullet h), clearly, indicates that only higher priority PLMN/access technology combinations available are considered. 

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN or higher priority PLMN/access technology combination listed in "user controlled PLMN selector" or "operator controlled PLMN selector" by scanning in accordance with the requirements that are applicable to i), ii) and iii) as defined in the Automatic Network Selection Mode in clause 4.4.3.1.1. [Requirement 1] In the case that the mobile has a stored "Equivalent PLMNs" list the mobile shall only select a PLMN if it is of a higher priority than those of the same country as the current serving PLMN which are stored in the "Equivalent PLMNs" list. For this purpose, a value T minutes may be stored in the SIM, T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If no value is stored in the SIM, a default value of 60 minutes is used.

The attempts to access the HPLMN or higher priority PLMN shall be as specified below:

…

[Requirement 2]
h)
If the PLMN of the highest priority PLMN/access technology combination available is the current VPLMN, or one of the PLMNs in the "Equivalent PLMNs" list, the MS shall remain on the current PLMN/access technology combination.
In order to understand that the requirements quoted above result in two possible valid understandings when terminals roaming onto VPLMN, three different scenarios are going to be presented with two of them considering the case of having the ePLMN list stored/available in the terminal.
2.4 Case 1

The RPLMN is PLMN A/GSM
No ePLMN list is available in the UE.

Available PLMNs (can be found in the air) are PLMN B/UMTS and PLMN A/GSM
The preferred list(s) stored in the UICC looks as follows:
	PLMN A
	UMTS

	PLMN B
	UMTS

	PLMN A
	GSM

	PLMN B
	GSM


Since there is no ePLMN list available in the terminal the first requirement (stated in the sub-clause 4.4.3.3 quoted above in bold in the sub-clause 2.2) -Requirement 1- does not apply in this case. Furthermore, the first PLMN/access technology combination in the preferred list, i.e., PLMN A/UMTS is not available in the air, so the terminal has to move to the PLMN B/UMTS, which is available, according to the second requirement, in bold, -Requirement 2-.

In this case, as one can see, since there is no ePLMN list all terminal implementations have to show the same behaviour.
2.5 Case 2
The RPLMN is PLMN C/GSM
The ePLMN list is available in the UE and contains PLMN A
Available PLMNs (can be found in the air) are PLMN B/UMTS and PLMN C/GSM
The preferred list(s) stored in the UICC looks as follows:
	PLMN A
	UMTS

	PLMN B
	UMTS

	PLMN C
	GSM

	PLMN D
	GSM


According to the Requirement 1, first paragraph, the terminal is only allowed to select PLMNs of higher priority than the highest priority PLMN among the ePLMNs stored. Therefore, the PLMN C should be considered the highest priority PLMN as PLMN A is equivalent to PLMN C and PLMN A the first PLMN in the preferred list. 

However, the Requirement 2, -bullet h)- mandates the terminal to select the highest priority PLMN/access technology combination available if this is not the same as or equivalent to the current RPLMN. This would mean that the terminal has to select and attempt registration on PLMN B/UMTS instead.
2.6 Case 3
The RPLMN is PLMN A/GSM
The ePLMN list is available in the UE and contains PLMN F
Available PLMNs (can be found in the air) are PLMN B/UMTS and PLMN A/GSM
The preferred list(s) stored in the UICC looks as follows:
	PLMN A
	UMTS

	PLMN B
	UMTS

	PLMN A
	GSM

	PLMN B
	GSM


Since there is an ePLMN list stored in the terminal, then the Requirement 1 applies to this case. Thus the UE should remain on PLMN A (PLMNA/GSM should be selected), since the PLMN A is the highest priority PLMN.
However, considering the Requirement 2 the terminal should move to PLMN B/UMTS, since it should move to the highest priority PLMN/access technology available if this is not same as or equivalent to the current PLMN.
3. Conclusion

This discussion paper shows that for the case of terminals roaming onto a VPLMN the 3GPP TS 23.122 [1] specification contains requirements which are not well aligned. 

The first paragraph of the sub-clause 4.4.3.3 does not take the actual availability of a PLMN/access technology combination into account. However, the bullet h) of the very same sub-clause does.
Based on the analysis above, the ambiguity results in conflicting requirements for different scenarios as described in the sub-clauses 2.5 and 2.6 of this discussion paper. So there is a true ambiguity in 3GPP TS 23.122 [1]. This might result in different terminal implementations on the market, which is not desirable for both mobile vendors and network operators. 
Different operators may already have different views with regard to the requirements, currently, specified in 3GPP TS 23.122 [1]. This fact may, most likely, force mobile vendors to customize their release 6 implementations to support the two different alternatives so that the different operators’ preferred understandings are fulfilled.
Additionally, it should be considered that in order to correct the ambiguity operators might have different views. For instance, some of them may want to align the first paragraph to bullet h) while others on the other way around. 

It is Ericsson opinion that the ambiguity should be removed from Rel-6 since this is the release version of 3GPP specifications from which the ambiguity first appears. Additionally, it is important to ensure that all terminal implementation behave in the same way when in VPLMN. However, it is our opinion that there is reason on both sides with regard to the way the ambiguity should be resolved, so two alternative sets of CRs are presented in C1-070226 – 227 and C1-070228 – 229 for agreement at CT1#45.
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