3GPP TSG CT WG1 Meeting #45 
C1-070564
Vancouver, CANADA, 5th – 9th February 2007

Title:
LS on PLMN Selection ambiguity when in VPLMN
Response to:
-
Release:
Rel-6
Work Item:
TEI6
Source:
CT1
To:
SA1
Cc:
-
Contact Person:


Name:
Christian Herrero
Tel. Number:
+4646 23 1812
E-mail Address:
christian.herrero@ericsson.com
1. Overall Description:

CT1 has found that TS 23.122, in the sub-clause 4.4.3 “In VPLMN”, contains conflicting requirements for the case of terminals roaming onto a VPLMN that have been provided with the “equivalent PLMNs” list (ePLMN). This results in undesirable effects since two different interpretations of the standard seem valid, and therefore two alternative terminal implementations are possible.
Two possible background scan in VPLMN outcomes exist depending upon whether the scan takes into account only networks in the equivalent PLMN list that are available to the terminal (available networks are defined in TS 23.122), called Procedure 1 below, or all networks in the equivalent PLMN list, regardless of whether they are available or not, called Procedure 2 below. 

2. Scenario 
	Current VPLMN
	PLMN C
GSM

	Equivalent PLMN list
	PLMN A

	Preferred list in UICC:
	PLMN A
UMTS

PLMN B
UMTS

PLMN C
GSM

	Available Networks
	PLMN B
UMTS

PLMN C
GSM


Procedure 1 outcome is that the MS selects PLMN B in UMTS, which is the highest priority available network. 

Procedure 2 outcome is that the MS remains on PLMN C, which is the current VPLMN. The MS remains on the current VPLMN because PLMN C is equivalent to PLMN A, which is higher priority than PLMN B. PLMN A is taken into account in selection even though it is not available and cannot be selected by the MS. 
3. Network Scenario 

In the scenario below, Procedure 1 and Procedure 2 give different outcomes. With Procedure 2 the MS will stay on PLMN C. With Procedure 1, the MS will move to PLMN B and receive UMTS service. 

In areas where PLMN C and PLMN A overlap, the result of both Procedure 1 and Procedure 2 is the same, the MS stays on PLMN C because the highest priority available network is PLMN A, which is equivalent to the current VPLMN. 
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4. Preventing Ping-Pong 
When specifying procedures, CT1 was careful to avoid ping-pong between access technologies (RATs) by preventing an MS from changing RAT on the current PLMN (ping-pong is possible because cell selection does not take into account preferred RAT). Because PLMNs in the equivalent PLMN list are considered identical to the current PLMN for cell reselection, CT1 was also careful to prevent change of RAT also in any of the equivalent PLMNs. In the figure above, ping-pong between PLMN A and PLMN C cannot happen since PLMN A is not available and cannot be selected. 
5. Operator preferred list configuration 
An operator might configure the operator controlled PLMN selector list to place all equivalent PLMNs together. However, this is unacceptably restrictive and is easy to misconfigure. Also, the operator has no control over the order in the user controlled PLMN selector list. 

6. Existing requirements in TS 22.011 

TS 22.011 in the clause 3.2.2.5 contains the requirements that cause the ambiguity above. 
Requirement A from R99 indicating that “In the case that the UE has stored a list of equivalent PLMNs, the UE shall only select a PLMN if it has a higher priority than all the PLMNs, in the list of equivalent PLMNs, which are of the same country as the currently registered PLMN.“. This requirement was not modified when the access technology information was introduced for the in VPLMN case. (This text is consistent with Procedure 1 and prevents UMTS access and service as described in the scenario above).
Requirement B added in order to introduce access technology information (RAT) in background scan ”A UE in Automatic Mode shall make periodic attempts to look for a higher priority PLMN including associated Access Technology of the same country as the currently received PLMN including associated Access Technology.” (This text is consistent with Procedure 2 and provides UMTS access and service as described in the scenario above). 
Firstly, the Requirement A means that the terminal when in VPLMN is only allowed to select PLMNs of higher priority than the highest priority PLMN among the ePLMNs.
Secondly, because of the definition of the ePLMN; “All PLMNs in the stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other “, Requirement A implies that the access technology selection criterion is, effectively, disabled when considering equivalent PLMNs for terminals roaming onto a VPLMN. 

It is CT1 opinion that all terminals should behave in the same way when in VPLMN in order to avoid having different terminal implementations in the field, which is not desirable for both mobile vendors and network operators.

2. Actions:

To SA1 group.

ACTION: 
CT1 kindly requests SA1 to indicate the role of the equivalent PLMNs list for the case of terminals roaming onto a VPLMN in order to remove the ambiguity described above. Two alternatives are possible; 
-
requirement A, which exists from R99 regarding the ePLMN, in TS 22.011 clause 3.2.2.5. is modified to say “In the case that the UE has stored a list of equivalent PLMNs, the UE shall only select a PLMN if it has a higher priority than all the PLMNs, in the list of equivalent PLMNs, which are available PLMNs and of the same country as the currently registered PLMN.” This modification seems needed since it seems in contradiction with the stage 1 mandatory requirement of taking access technology information into account and also prevents some operators’ roaming scenarios, or;

-
remove the requirement in TS 22.011 clause 3.2.2.5 which mandates to consider the access technology information for the case of VPLMN (requirement B and main PLMN selection principle). This seems to require a change of the stage 1 principle of use of the access technology information. 
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