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1
Introduction
At RAN2#75, continuity of measurement logging across PLMN boundaries within a network using equivalent PLMN identities was discussed.  

For Rel-10, it was agreed that no changes would be made by RAN2.

For Rel-11, RAN2 began discussing potential solutions, and considered the following [1]:

· The current Equivalent PLMN list cannot be used as is to determine the area scope of an MDT task, since it would be too restrictive (e.g. may contain EPLMNs in different countries and/or belonging to different operators).  However it may be sufficient to signal a subset of PLMNs from the ePLMN list in which an MDT task could be configured.
· The PLMNs which are equivalent for MDT task could be indicated either by AS or by NAS signalling.
This paper discusses Logged MDT continuity across PLMNs.  A set of requirements is proposed, and several potential solutions are introduced.  

2
Discussion
In Rel-10, the widest area scope for Logged MDT is a single PLMN.  If the area scope is PLMN-wide, then the UE logs measurements if it’s current RPLMN is the same as the RPLMN of the UE at the point of receiving the MDT configuration.  

The UE is only eligible for MDT selection if the user has provided consent, due to security restrictions related to user privacy and national regulatory requirements.  User consent is stored in the HSS and is assumed to be valid only for the user’s home operator and home country, i.e. the country as identified by the MCC in the IMSI [2].  For signalling-based MDT, user consent is enforced by the HSS.  For management-based MDT, user consent is enforced by the eNB based on the Management Based MDT Allowed IE received in the S1 INITIAL CONTEXT SETUP REQUEST message and the X2/S1 HANDOVER REQUEST messages.

In Rel-11, it is proposed to expand the widest area scope to include multiple PLMNs (henceforth called PLMN-based area scope).  If a UE is configured for Logged MDT with a PLMN-based area scope, then the UE logs measurements if it’s current RPLMN is the same as any PLMN included in the PLMN-based area scope. The UE is also allowed to report the logged measurements if it’s current RPLMN is the same as any PLMN included in the PLMN-based area scope.
In the next sections, the following open issues are discussed:

-
Requirements for PLMN-based area scope

-
Signaling of PLMN-based area scope to the UE
2.1
Requirements for PLMN-based area scope
The UE should only be configured with a PLMN-based area scope, if user consent has been provided for MDT and the consent is valid for all of the PLMNs included in the PLMN-based area scope.  Each PLMN in the PLMN-based area scope should be subject to the same security restrictions as in Rel-10 for initial UE selection.  In other words, if a UE would not be eligible for MDT selection in a particular PLMN, then that PLMN cannot be configured to the UE as part of a PLMN-based area scope.  Therefore, assuming that user consent is valid for the RPLMN (i.e. the UE is eligible for MDT selection based on Rel-10 procedures), then each PLMN in the PLMN-based area scope is expected to comply with the following two rules:

1. The PLMN is controlled by the same CN operator as the RPLMN (“home operator”); and

2. The country as identified by the MCC in the PLMN is the same as the country identified by the MCC in the RPLMN (“home country”).

These above rules are based on security requirements from SA3 [2], and therefore should be agreed by RAN2.

Proposal 1:
A UE shall only be configured with a PLMN-based area scope if user consent is valid for the RPLMN.  The network shall ensure that user consent is also valid for all PLMN in the PLMN-based area scope.
Proposal 2:
The PLMN-based area scope configured to a particular UE shall contain only PLMNs which are controlled by the same CN operator as the RPLMN, and in the same country as identified by the MCC in the RPLMN.

One issue that needs further discussion is whether there are any additional requirements for restricting the PLMNs which are allowed in the PLMN-based area scope, other than the user consent related requirements of Proposals 1 and 2.  For example, RAN2 has discussed restricting the PLMN-based area scope to contain only EPLMNs.  However, it is unclear whether such a restriction is based on a necessary requirement, or based on practical deployment assumptions which may not need to be specified.  

Proposal 3:
Discuss whether there are any requirements (other than user consent) for restricting the PLMNs which are allowed in the PLMN-based area scope.

In Rel-10, the MDT configuration can optionally contain the areaConfiguration IE, which defines a TAC-based or ECGI-based area scope.  This enables the operator to define, per MDT task, whether the measurement logging should occur PLMN-wide (if areaConfiguration IE is absent), or within a set of TACs (up to 8) or ECGIs (up to 32) while it’s current RPLMN is the same as the RPLMN of the UE at the point of receiving the MDT configuration .

Similarly, in Rel-11 it should be possible for the operator to define, per MDT task, whether the measurement logging should occur within a set of PLMNs, i.e. the PLMN-based area scope.  The PLMN-based area scope should be configurable, so that it can contain any subset of PLMNs allowed by user consent.

Proposal 4:
It shall be possible to configure the PLMN-based area scope per MDT task, to contain any subset of allowed PLMNs.
It also makes sense to extend the current TAC-based and ECGI-based area scope mechanisms to enable Logged MDT within a set of TAIs or ECGIs that span multiple PLMNs. 
Proposal 5:
It shall be possible to configure a TAI-based or ECGI-based area scope that spans multiple PLMNs.
2.2
Signaling of PLMN-based area scope to the UE
RAN2 has discussed two mechanisms for signalling the PLMN-based area scope to the UE:

AS-based mechanism:

The UE receives the PLMN-based area scope from the eNB in the RRC LoggedMeasurementsConfiguration message.

NAS-based mechanism:

The UE receives the PLMN-based area scope from the MME, upon attach or change of location (i.e. in NAS messages which also contain the EPLMN List).  For example, NAS messages could be extended to include a bitmap to indicate which PLMNs in the EPLMN List are also included in the PLMN-based area scope.  This means that the UE is configured with the PLMN-based area scope in advance of an MDT activation.  When the UE receives an RRC LoggedMeasurementsConfiguration message that indicates a PLMN-based Area Scope, there is interaction with the NAS layer to determine the PLMNs included in the PLMN-based area scope.

The AS-based mechanism leverages the current signalling for TAC/ECGI-based area scope, and allows for the area scope to change per MDT task.  
The NAS-based mechanism has no apparent benefit compared to the AS-based mechanism, and has several disadvantages.  For example, it is inefficient to always signal the PLMN-based area scope to the UE, since not all UE will be selected for a Logged MDT task or even support Logged MDT.  There is also additional complexity to introduce new interaction between the NAS layer (where PLMN-based area scope would be signalled) and AS layer (where all other MDT functionality resides).  Therefore, the AS-based mechanism is the better approach.
Proposal 6:
The PLMN-based area scope is signalled to the UE via AS, in the LoggedMeasurementsConfiguration message.

Based on the above discussion, the PLMN-based area scope can be a parameter of the MDT configuration that originates from the EMS.

3
Conclusion
This paper has discussed Logged MDT continuity across PLMNs.  The concept of a PLMN-based area scope was introduced, and the following related requirements proposed:
Proposal 1:
A UE shall only be configured with a PLMN-based area scope if user consent is valid for the RPLMN.  The network shall ensure that user consent is also valid for all PLMN in the PLMN-based area scope.
Proposal 2:
The PLMN-based area scope configured to a particular UE shall contain only PLMNs which are controlled by the same CN operator as the RPLMN, and in the same country as identified by the MCC in the RPLMN.

Proposal 3:
Discuss whether there are any requirements (other than user consent) for restricting the PLMNs which are allowed in the PLMN-based area scope.

Proposal 4:
It shall be possible to configure the PLMN-based area scope per MDT task, to contain any subset of allowed PLMNs.
Proposal 5:
It shall be possible to configure a TAI-based or ECGI-based area scope that spans multiple PLMNs.

Based on the above requirements, the following is proposed for signalling of the PLMN-based area scope to the UE:

Proposal 6:
The PLMN-based area scope is signalled to the UE via AS, in the LoggedMeasurementsConfiguration message.

It seems natural that the PLMN-based area scope is a parameter of the MDT configuration.  Some open issues which need further discussion, but are not directly in the scope of RAN2, are as follows:
-
How does the network ensure that user consent is valid for all PLMNs in the PLMN-based area scope?  For example, which entity (EMS, HSS, or eNB) is responsible for enforcing that the PLMN-based area scope signalled to a UE contains only PLMNs for which user consent is valid, for both signalling and management-based MDT.

Note 1:  One factor to consider is whether the set of PLMNs for which user consent is valid (conceptually a “User Consent PLMN List”) is the same for all UE having the same RPLMN, or can be different per-UE.  For example, if UE1 (HPLMN=A) and UE2 (HPLMN=B) both have RPLMN=C and are eligible for MDT selection, will their User Consent PLMN List always be the same?  In other words, is the User Consent PLMN List considered O&M data or user subscription data?  

Note 2:  If the PLMN-based area scope contains only EPLMNs, then the solution should take into account that the EPLMN list can be different for different subscribers of the same RPLMN/HPLMN.
-
For signaling-based Immediate MDT, how does the network determine whether to propagate the MDT configuration at inter-PLMN handover?  

Note 3:  It would seem logical to propagate the MDT configuration if the target PLMN is in the PLMN-based area scope, i.e. RAN3 could leverage the decisions made by RAN2 to achieve a simple solution for Immediate MDT continuity across PLMNs.
The above issues should be addressed by RAN3/SA5.  An LS can be sent to summarize the RAN2 agreements and known open issues which are outside of RAN2 scope.
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