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1
Introduction
Equivalent PLMN Issues have been discussed in the RAN and SA plenary [1]. The issue stemmed from multiple PLMNs used by a single operator, the operator would use these PLMNs as EPLMN. The agreement was captured in LS R2-113744 [2], 
	1 in general all new features (or enhancements to existing features) should continue to be designed to work also for operators using Equivalent PLMN identities. 

2 It was also confirmed that if/when it is not possible to develop complete support for the EPLMN concept (i.e. Networks using EPLMN has the same features/capabilities and the same operational situation as a stand alone PLMN networks) then such deviations should be documented in relevant stage 1 and stage 2 documents.


The document considers first some clarification on “EPLMN” with difference scenario. Then it discusses the release aspects with a special consideration on what’s the limitation for a rel-10 solution. 
2
Discussion

2.1 Clarification on requirements 

The LS R2-113744 [2], Equivalent PLMN Issues, required the following improvement on current rel-10 solution:

	“These groups are kindly requested to investigate the necessary changes, in Release 10 or 11, to MDT to make it also applicable in a context where Equivalent PLMN identities are applied within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI. It should be equally applicable to MDT

… that is started in a PLMN, equivalent to the HPLMN 

… as well as for mobility between a PLMN equivalent to the HPLMN and HPLMN 

….and for mobility between PLMNs equivalent to the HPLMN. 


We noticed some ambiguity into this requirement and existing PLMN list definitions.

The definition of the HPLMN, EHPLMN and Visited PLMN is in below table [5]:

	“Home PLMN: This is a PLMN where the MCC and MNC of the PLMN identity match the MCC and MNC of the IMSI. Matching criteria are defined in Annex A.”
“Equivalent HPLMN list: To allow provision for multiple HPLMN codes, PLMN codes that are present within this list shall replace the HPLMN code derived from the IMSI for PLMN selection purposes. This list is stored on the USIM and is known as the EHPLMN list. The EHPLMN list may also contain the HPLMN code derived from the IMSI. If the HPLMN code derived from the IMSI is not present in the EHPLMN list then it shall be treated as a Visited PLMN for PLMN selection purposes.”
“Visited PLMN: This is a PLMN different from the HPLMN (if the EHPLMN list is not present or is empty) or different from an EHPLMN (if the EHPLMN list is present).”
“The Mobile Equipment stores a list of "equivalent PLMNs". This list is replaced or deleted at the end of each location update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure and EPS attach procedure. The list is deleted by an MS attached for emergency bearer services after detach. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the list. All PLMNs in the stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover.”



There are several cases to consider for the EPLMN lists provided to the UE/eNB/RNC:

Case1: only EHPLMN in the EPLMN list 
When the UE is not a roaming user, the network configures the PLMNs in EHPLMN list as EPLMN.
Case2: VPLMNs in the EPLMN list

 When the UE is a roaming user, the visited network may configure multiple VPLMNs as EPLMN.

Note that in this particular case there is no MDT roaming agreement to the VPLMN.
Case 3: both EHPLMN and VPLMN in the EPLMN list, the VPLMN belongs to the same operator as EHPLMN

From the definition above, we find that the HPLMN and EHPLMN exist in USIM card. When the operator takes over another operator, the USIM may not be updated. The PLMN is considered as a VPLMN if it does not exist in USIM card although it belongs to the same operator.
The USIM may not be updated. The PLMN is considered as the VPLMN if it does not exist in USIM card but it belongs to the same operator in a national network.
In this case, the network can configure both EHPLMN and VPLMN into the EPLMN list.

Case 4: both EHPLMN and VPLMN in the EPLMN list, the VPLMN belongs to a different operator than EHPLMN
In this case, the different operators have national or international roaming agreement; they have mobility contract with each other. So the network can configure both EHPLMN and VPLMNs which belong to other operators in the EPLMN list.
Proposal 1: We kindly ask the group to discuss and clarify;
1) If the case4 needs to be considered for MDT in R10?
2) If the PLMNs in EPLMN list in all cases are equal to the MDT PLMN?
3) If not, can the MDT PLMN be restricted to the EHPLMN list?
4) Should a separate PLMN list be introduced for MDT, “PLMN Access Right”, which may contain EHPLMN and VPLMNs independently of the equivalent PLMNs for mobility?

2. 2 Restriction in Rel-10
It is questioned in LS R2-113744 [2], Equivalent PLMN Issues, and the target release:

	CRs are encouraged to TSGs#53 for possible approval in Rel 10 or Rel 11. The release that the RAN related changes applies to will be decided by RAN#53”


We understand that rel-10 shall not impact ASN.1, only stage2 and stage3 text proposal may be provided, and then we immediately observe the following restriction for MDT in rel-10. 

The EPLMN list of the UE exists in both the MME/ENB and the UE. If the EPLMN list can be used as the MDT PLMN, there is only small impact on ASN.1 text description for LTE in RAN2, i.e. extend plmn-Identity to plmn-IdentityList in UE variable VarRLF-Report, no Inter-operability impact, because this UE variable is not transferred in air interface. (No ASN.1 description for UE variable in UMTS)

If the EHPLMN can be used as MDT PLMN, there also is no ASN.1 impact in RAN2 and RAN3. But it is only suitable for logged MDT if no EHPLMN configuration is introduced in the RAN node because the EHPLMN of the UE is known by the UE, not the MME/ENB.
Observation 1: without ASN.1 changes (or just UE variable changes in LTE), only a single PLMN, may be with EHPLMN or EPLMN list, can be considered for MDT enhancement 
2.3 Some Observations for different case with the EPLMN 
In this part of the discussion the different EPLMN list scenario are discussed with some considerations on current limitation and solution in rel-10 or rel-11.
Case1: only EHPLMN in the EPLMN list 
For this case there is no issue to allow in rel-10 the continuation of the MDT signalling campaign within the EPLMN and with X2 inter-PLMN HO. 
Case2: VPLMNs in the EPLMN list
The UE is a roamer. MDT is not applicable even if the UE has user consent, the local operators will not configure MDT for this user. An easy way to not provide any check in the RAN on PLMN is to overwrite the user consent of this visiting user.

Observation 2: It should be confirmed that visiting users (roamer) must not have user consent signalled to the visited RAN to avoid any PLMN management for visiting user.
Case 3: both EHPLMN and VPLMN in the EPLMN list, the VPLMN belongs to the same operator as EHPLMN

Because the VPLMN is assimilated to “a national network”, there is no reason to stop the propagation of MDT signalling during the X2 HO. This case is similar to the Case1: There is no issue to allow in rel-10 the continuation of the signalling MDT campaign within the EPLMN and with X2 inter-PLMN HO.
Case 4: both EHPLMN and VPLMN in the EPLMN list, the VPLMN belongs to the different operator as EHPLMN
This is a case where the UE becomes a roamer during the connected mode. In other words during an X2 inter-PLMN HO to one VPLMN in the EPLMN list, a UE from MDT point of view becomes a “visitor”, MDT must stop. We assume that operators have no MDT continuation contract.
We can highlight an immediate observation:
Observation 3: The EPLMN list provided by the MME to the eNB for mobility reason does not differentiate the HPLMN from VPLMNs.  The source and the target eNBs are not able to differentiate an MDT allowed friendly VPLMN from a roaming VPLMN in the EPLMN list to stop a signalling MDT.
In rel-10, without additional effort of configuration, like providing to the source eNB the list of EHPLMN and friendly VPLMN, the source eNB (or target eNB) is not able to stop the propagation of MDT signalling. With the same consideration the target eNB is not able to check if the MDT signalling may continue.
In rel-11 this issue can be solved by S1AP/X2AP ASN.1 change and providing from the MME to the eNB the list of EHPLMN and friendly VPLMN, like an MDT Access Right List. 
3 Conclusion

This contribution highlights the issue relative to the Equivalent PLMN identities for MDT, It is proposed to discuss and clarify the observations and assumptions of this document. 

From our understanding Equivalent PLMN identities need first a clarification on the MDT PLMN allowed. Then according to the issue highlighted in the observations and based on the fact that a rel-10 solution will have ASN.1 restriction, it proposed to have a way forward to a rel-10 and rel-11 optimisation or a rel-11 solution.

Observation 1: without ASN.1 changes (or just UE variable changes in LTE), only a single PLMN, maybe with EHPLMN or EPLMN list extension, can be considered for MDT enhancement.

Observation 2: It should be confirmed that’s visiting users (roamer) must not have user consent signalled to the visited RAN to avoid any PLMN management for visiting user.

Observation 3: The EPLMN list provided by the MME to the eNB for mobility reason does not differentiate the HPLMN from VPLMNs.  The source and the target eNBs are not able to differentiate MDT allowed friendly VPLMN from a roaming VPLMN in the EPLMN list to stop a signalling MDT.
Proposal 1: We kindly ask the group to discuss and clarify;

1) If the case 4 needs to be considered for MDT in R10?

2) If the PLMNs in EPLMN list in all cases are equal to the MDT PLMN?

3) If not, can the MDT PLMN be restricted to the EHPLMN list?

4) Should a separate PLMN list be introduced for MDT, “PLMN Access Right”, which may contain EHPLMN and VPLMNs independently of the equivalent PLMNs for mobility?
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