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1
Introduction
RAN3 has received an LS from RAN2 informing about their Rel-11 decisions for MDT [1]. This paper takes as starting point RAN2's decisions for logged MDT configuration information in the LTE RRC CR [2], and we propose an aligned handling in the eNB for both logged MDT and immediate MDT.  
2
Some relevant RAN2 decisions
The following RAN2 decisions with regards to configuration of logged MDT measurements are reflected in the LTE RRC CR [2] (TS 36.331). These bullets are copied from the CR coverpage:
· AS signalling is extended to cover configuration of a list of PLMNs in which the UE performs logging, provides status indications and accepts retrieval requests. E-UTRAN configures this by explictly signalling the list of MDT PLMNs

· W.r.t. the MDT PLMNs being a subset of the ePLMNs i.e. neither is it specified that E-UTRAN ensures this nor is it specified that the UE performs a role in this

· The list of TAs within the area scope is extended to support logging in TAs of different PLMNs

2.1 The MDT PLMN List:

The MDT PLMN list is in RRC given the generic name plmn-IdentityList:
LoggedMeasurementConfiguration-v11x0-IEs ::= SEQUENCE {


lateNonCriticalExtension

OCTET STRING



OPTIONAL,
-- Need OP


plmn-IdentityList-r11


PLMN-IdentityList3-r11

OPTIONAL,
-- Need OP


areaConfiguration-v11x0


AreaConfiguration-v11x0

OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}




OPTIONAL
-- Need OP

}

The definition of the list is:

PLMN-IdentityList3-r11 ::=



SEQUENCE (SIZE (1..16)) OF PLMN-Identity

And the semantics description is:

	plmn-IdentityList-r11

Indicates the PLMNs in which the UE performs measurement logging as well as the associated status indication and information retrieval. E-UTRAN may restrict the area in which the UE performs measurement logging related activities to specific cells or tracking areas, using field areaConfiguration.


Observation 1: In the above RAN2 describes the differences between the functional role of the MDT PLMN List and the functional role of the area configuration (area scope): The MDT PLMN List doesn't only limit the PLMNs in which measurement logging can be performed, but the same list defines the allowed PLMNs for upload of the UE RLF Report. The area configuration will restrict the logging area, but will not restrict the allowed PLMNs for upload of the UE RLF Report. 
Observation 2: It is clear from the above that the UE has no role in ensuring that the MDT PLMN List is a subset of the ePLMNs. Whether the eNB shall perform some role in this is within RAN3's realm.
2.2 Absence of area configuration:
In Rel-10 RAN2 and SA5 decided to let the area configuration optional. In case the area configuration was absent, SA5 described the following behaviour in TS 32.422 sub-section 5.10.2:

"If the parameter is not present the MDT data collection shall be done in the whole PLMN."

RAN2 specified the following in Rel-10 (RRC):

"The AreaConfiguration indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging applies in the entire RPLMN of the UE at the point of receiving the configuration."
SA5 didn't yet approve any update of the mentioned sub-section of TS 32.422 (in v.11.5.0, Sept. 2012) to support multi-PLMN MDT for Rel-11. On the other side RAN2 decided the new description in RRC as follows:
"The AreaConfiguration indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging is not restricted to specific cells or tracking areas but applies as long as the RPLMN is contained in plmn-IdentityList stored in VarLogMeasReport."
Observation 3: RAN3 made on protocol level in Rel-10 a different choice than SA5 and RAN2 by making the Area Scope a mandatory part of the MDT Configuration IE. Functional equivalence was ensured by creating a "PLMN Wide" area scope.
2.3 The TA area scope:

RAN2 has decided that multi-PLMN handling is ensured by adding a PLMN-list that maps index by index to the already existing (Rel-10) list of TACs: 

AreaConfiguration information element
<<< some lines skipped >>>

plmn-IdentityList-r11 ::=

SEQUENCE (SIZE (1..8)) OF PLMN-Identity

	plmn-IdentityList
Includes the PLMN identity for each of the TA codes included in trackingAreaCodeList. The PLMN identity listed first in plmn-IdentityList corresponds with the TA code listed first in trackingAreaCodeList and so on.


This change is not yet reflected by SA5 in TS 32.422 subsection 5.10.2 (v.11.5.0, Sept. 2012).
3
Consequences of RAN2's decisions on multi-PLMN MDT support over S1 and X2 
While multi-PLMN decisions in RAN2 are focused on the single case of logged MDT configuration in the UE, irrespective of whether the initial trigger is O&M (management based MDT) or the CN (signalling based MDT), RAN3 needs to take into account that the eNB handles 4 different cases of MDT:

· Logged MDT triggered by O&M (management based)

· Immediate MDT triggered by O&M (management based)

· Logged MDT triggered by the CN (signalling based)

· Immediate MDT triggered by the CN (signalling based)

However by taking the easiest part first, the PLMN-list for multi-PLMN extension of the TA area scope decided by RAN2 for logged MDT will need to be included in the MDT Configuration IE together with the TAC information. This will automatically also make it applicable to signalling based immediate MDT.
Proposal 1: Include a PLMN-list for multi-PLMN extension of the TA area scope, and hence make this change applicable also for signalling based immediate MDT.
Concerning the semantical redefinition of the MDT area scope when no area configuration is provided in RRC, it seems a natural choice to make a similar semantical redefinition of the "PLMN Wide" choice in the MDT Configuration IE. RAN2 then decided that in this case the MDT PLMN List shall be used. During the offline discussion preceding this meeting a different proposal was on the table using a separately signalled MDT PLMN Wide List IE containing a maximum of 32 PLMN ids.
Proposal 2: Make a semantical redefinition of the "PLMN Wide" choice in the MDT Configuration IE, similar to the redefinition decided by RAN2 for RRC.

The most difficult part consists in, in our view, to determine the eNB's role in ensuring that the PLMN List sent to the UE for logged MDT is a subset of the ePLMN list. We see two possibilities:

1. No check in the eNB, neither for management based MDT nor for signalling based MDT. 
2. Check is performed in the eNB for management based MDT, but not for signalling based MDT. 

The first option requires update of the user consent information each time the ePLMN list (in the HRL) is updated. Such update would also as a side effect enable the user consent revocation while the UE is in connected as requested by some operators at the end of Rel-10.
The second option requires complete user consent information to be sent from the MME to the eNB (list of max 32 PLMN ids), enabling the construction of the required MDT PLMN subset when the ePLMN information is updated by the CN. In our view user consent information is possibly sensitive subscription data which should not be propagated to the eNBs when not needed, so we would prefer to exclude this option.
In earlier discussion RAN3 reached the following working assumption [3]:

6. Separation of signalling based and management based MDT handling: for signalling based MDT, eNB does not “correlate” or compare any PLMN information received in the MDT configuration with context information.

Our understanding is now that this working assumption will have the issue of possible inconsistency between MDT sessions triggered by the CN or by O&M. So in order to be in line with proposal 2 we would like to propose that a UE associated MDT PLMN List is provided to the eNB. In order to make this list consistent with the maximum number of ePLMNs, and compatible with transfer to the UE in the logged MDT configuration, its length is limited to 16 PLMN ids. 
Proposal 3: An MDT PLMN List is provided by the MME to the eNB for the purpose of multi-PLMN MDT support, including transfer to the UE in case of logged MDT. The eNB stores this list in the UE context. The list is limited to a maximum length of 16 PLMN ids.
In order to support updates of the ePLMNs the MME may update the MDT PLMN List stored in the eNB using S1 signalling.

Proposal 4: The MME may update the MDT PLMN List stored in the eNB using S1 signalling.

4
Conclusion
We have made the following proposals for Rel-11 multi-PLMN support for MDT.
Proposal 1: Include a PLMN-list for multi-PLMN extension of the TA area scope, and hence make this change applicable also for signalling based immediate MDT.

Proposal 2: Make a semantical redefinition of the "PLMN Wide" choice in the MDT Configuration IE, similar to the redefinition decided by RAN2 for RRC.

Proposal 3: An MDT PLMN List is provided by the MME to the eNB for the purpose of multi-PLMN MDT support, including transfer to the UE in case of logged MDT. The eNB stores this list in the UE context. The list is limited to a maximum length of 16 PLMN ids.

Proposal 4: The MME may update the MDT PLMN List stored in the eNB using S1 signalling.

CRs are submitted in [4] and [5].
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