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1. Introduction

At present, 3GPP TS 23.122 [1] describes in the sub-clause 4.4.3.3 ‘In VPLMN’ the actions the MS has to perform when in VPLMN. This sub-clause contains conditions on when the attempts to access the HPLMN or higher priority PLMN shall be done, i.e. when the periodic PLMN search/Background scan procedure is started. However, the current text is not clear enough, even incorrect, to know in which moment in time the MS is mandated to start the timer for the periodic PLMN search procedure.

This contribution analyses the current text specified in 3GPP TS 23.122 [1] and finally, this discussion paper also outlines a proposal on this topic.

2. Discussion

3GPP TS 31.102 [2] specifies the data file EFHPPLMN (i.e. Higher Priority PLMN search period) stored in the SIM/USIM that may contain a value of T minutes to be used for the purpose to perform a periodic PLMN search for the HPLMN or higher priority PLMN when the MS is in VPLMN. 

Please note that T is in the range 6 minutes to 8 hours in 6 minutes steps and the default value of T when no value is stored in the SIM/USIM is of 60 minutes as specified by 3GPP TS 23.122 [1].

Furthermore, 3GPP TS 23.122 [1] states as follows:

4.4.3.3
In VPLMN

…

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

a)
The periodic attempts shall only be performed in automatic mode when the MS is roaming;

b)
After switch on, a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made;

c) The MS shall make an attempt if the MS is on the VPLMN at time T after the last attempt;

…
Even though the term "switch on" is used in 3GPP TS 23.122 [1] there is no definition on this term, neither in 3GPP TS 23.122 [1] nor in 3GPP TR 21.905 [3], which identifies specialist technical terms used within the 3GPP project. However, other specifications have their own definition on the term "switch on" to avoid confusion and misinterpretation, for instance, 3GPP TS 24.234 [4].

In the sub-clause 4.4.3.3. ‘In VPLMN’ the bullet b) talks about when the first attempt of the periodic PLMN search procedure must be made. The MS shall perform the first attempt within 2 and T minutes "After switch on". However, it is not clear what "switch on" really means, so what is the start point of the 2 or T minutes value?

Taking into account other sub-clauses of 3GPP TS 23.122 [1] we see that the term "switch on" is also used such as the sub-clause 4.4.3.1 ‘At switch‑on or recovery from lack of coverage’ and 4.5.3 ‘Periodic Location Registration’. In these sub-clauses the term "switch on" seems clearly to refer to the moment in time the software of the MS is activated (powered on). However, this meaning of the term "After switch on" makes no sense in the bullet b) of the sub-clause 4.4.3.3, because when the MS is powered on the MS is not registered in any network yet. Therefore, the MS is not ‘in VPLMN’.

All in all, we can conclude that use of the "switch on" term is not correct for the sub-clause 4.4.3.3 ‘In VPLMN’.

Additionally, the bullet c) of the sub-clause 4.4.3.3 indicates "The MS shall make an attempt if the MS is on the VPLMN at time T after the last attempt". It seems that "on the VPLMN" means when the MS is registered to a VPLMN (VPLMN is according to the definition of 3GPP TS 23.122 [1]), but what does "after the last attempt" mean? It seems that it is when the MS has just finished to perform the periodic PLMN search procedure, not when the procedure has been started. Therefore, after the end of the periodic PLMN search procedure, if the MS is still on VPLMN, the timer of T minutes is started again.

The use of "if the MS is on the VPLMN" in the bullet c) seems to be the right condition to use to perform the periodic PLMN search procedure, but this condition is missed in the bullet b).
3. Conclusion and proposal

Based on the analysis above, this contribution proposes to make changes in the sub-clause 4.4.3.3 ‘In VPLMN’ of 3GPP TS 23.122 [1] to modify the bullet b) in order to clarify the starting point of the first attempt of the periodic PLMN search. 
4. References

[1]
3GPP TS 23.122 V6.2.0 (2004-09), "NAS Functions related to Mobile Station (MS) in idle mode" (Release 6)

[2]
3GPP TS 31.102 V6.7.0 (2004-09), "Characteristics of the USIM application" (Release 6)

[3]
3GPP TR 21.905 V6.7.0 (2004-09), "Vocabulary for 3GPP Specifications" (Release 6)

[4]
3GPP TS 24.234 V6.0.0 (2004-09), "3GPP System to Wireless Local Area Network (WLAN) interworking; User Equipment (UE) to network protocols; Stage 3" (Release 6)







