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	Reason for change:
	A problem has been observed in live networks with roaming at country borders. 

The problem is that some UEs at country borders accidentally roam onto another network (VPLMN A) because the signal is stronger on the other country’s side of the border.  That’s quite normal, right. However, then once roaming, the UEs never find their (E)HPLMN network again though available unless they totally lose sight of the VPLMN A network (this can take long time). This results in other drawbacks since limits the functionality to only (E)HPLMN of the same country as the VPLMN, especially if say a service (e.g., VoIP) is supported in the (E)HPLMN which is in a different country, but is not supported in the roamed-to VPLMN, and coverage of the (E)HPLMN is available.
The root of the problem is the text stated in TS 23.122 on “in VPLMN”. Particularly, the problem seems to be the bullet item f), quote of 4.4.3.3.1:

4.4.3.3            In VPLMN
4.4.3.3.1              Automatic and manual network selection modes
If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not present or is empty) or one of its EHPLMNs (if the EHPLMN list is present) or a higher priority PLMN/access technology combinations 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 subclause 4.4.3.1.1. [..]

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

[..]

f)   In steps i), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority PLMN/access technology combinations to PLMN/access technology combinations of the same country as the current serving VPLMN, as defined in Annex B.
Quote of sub-clause 4.4.3.1.1:

4.4.3.1.1              Automatic Network Selection Mode Procedure

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) ;

ii)   PLMN/access technology combinations contained in the "User Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order) excluding the previously selected PLMN/access technology combination;

iii)  PLMN/access technology combinations contained in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order) excluding the previously selected PLMN/access technology combination;

The result of the current text in the bullet item f) –since it includes the step i) of 4.4.3.1.1– is that the UE is not allowed to search for its (equivalent) home country code if it is attached to another country’s network (with a different MCC. Note that the meaning of country can be more than one MCC). Hence, the step i) of 4.4.3.1.1 in the bullet item f) limits the possibility of the UE to select an available (E)HPLMN for the case of being served by a VPLMN of another country. This limitation in the bullet item f) could be seen even not aligned with general purpose of the VPLMN search procedure, quote and highlighted in green above and again quoted here:

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not present or is empty) or one of its EHPLMNs (if the EHPLMN list is present) or a higher priority PLMN/access technology combinations 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 subclause 4.4.3.1.1.
That above text indicates that if (E)HPLMN is(are) available the UE has to attempt to obtain service in the (E)HPLMN when in VPLMN.

It is proposed that when in VPLMN and (E)HPLMN is found then regardless of MCC, the UE selects the (E)HPLMN. Hence, this CR proposes to remove the step i) from the bullet item f), i.e., quote:

f) In steps i), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority PLMN/access technology combinations to PLMN/access technology combinations of the same country as the current serving VPLMN, as defined in Annex B.
We agree that the main reason of why the UE to attempt to obtain service for higher prioritized PLMNs only if there are of the same country as the VPLMN is to avoid potential ping ponging across international boundaries (e.g., case of ePLMNs of different country). However, please note that in the case observed in the field the UE (subscriber) is actually caught by the other country’s network operator though (E)HPLMN coverage is available and could not get back automatically unless either manual selection is used or the coverage of that network operator is totally lost which takes long time.

	
	

	Summary of change:
	The step i) from the bullet item f) of the sub-clause 4.4.3.3.1 is removed. 

	
	

	Consequences if not approved:
	The UE (subscriber) is caught by other country’s network operator though (E)HPLMN coverage is available and cannot get back automatically unless either manual selection was used or the coverage of that network operator was totally lost which takes long time. 

Home subscriber cannot use his home network though available, so the user spends more money for services which can get considerably cheaper in the home subscriber’s network. Also, no all services provided by the home subscriber’s network can be provided by the roaming operator. If say a service (e.g., VoIP) is supported in the (E)HPLMN which is in a different country, but is not supported in the roamed-to VPLMN, and coverage of the (E)HPLMN is available.
Loss of revenue of the home subscriber’s network.
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***** Next change *****
4.4.3.3.1
Automatic and manual network selection modes

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not present or is empty) or one of its EHPLMNs (if the EHPLMN list is present) or a higher priority PLMN/access technology combinations 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 subclause 4.4.3.1.1. 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 for T.

If the MS is configured with the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [50] or 3GPP TS 31.102 [40], the MS shall not use a value for T that is less than the MinimumPeriodicSearchTimer. If the value stored in the SIM, or the default value for T (when no value is stored in the SIM), is less than the MinimumPeriodicSearchTimer, then T shall be set to the MinimumPeriodicSearchTimer.

The attempts to access the HPLMN or an EHPLMN 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, and not while the MS is attached for emergency bearer services or has a PDN connection for emergency bearer services;

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 the following attempts if the MS is on the VPLMN at time T after the last attempt;

d)
Periodic attempts shall only be performed by the MS while in idle mode;

e)
If the HPLMN (if the EHPLMN list is not present or is empty) or a EHPLMN (if the list is present) or a higher priority PLMN is not found, the MS shall remain on the VPLMN.

f)
In steps ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority PLMN/access technology combinations to PLMN/access technology combinations of the same country as the current serving VPLMN, as defined in Annex B.

g)
Only the priority levels of Equivalent PLMNs of the same country as the current serving VPLMN, as defined in Annex B, shall be taken into account to compare with the priority level of a selected PLMN.

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.
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�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





