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1 Introduction
The support of MDT continuity across inter-PLMN considering EPLMNs was request by SA in a couple of meetings via the LS provided in SP-110433. When RAN2 tried to implement the request, RAN2 realized that non-trivial changes in ASN.1 and normative text are required, which were considered substantial for such a late phase of REl-10. As a result, RAN2 decided to support it later e.g. in Rel-11, as captured in agreements of RAN2#75. 
	Agreements:

1) 
Consequences of introducing ePLMN now for LOG_MDT are considered too large. Also work around exist. No change for Rel-10 in AS

2) 
Will leave immediate Rel-10 MDT decision to RAN3

Note: it is assumed that in order to come e.g. to a coverage map in a ePLMN environment, still workarounds exist e.g. by having different UE's log on different PLMN's


In the same meeting, RAN2 sent a LS to SA2, SA5, CT1 to ask for some opinion. As a response, RAN2 receives the response LS from CT1 in R2-115664 in RAN2#76. Ever since then, RAN2 have not treat this issue in detail due to the lack of time. This paper addresses this issue to motivate the discussion again within Rel-11 timeframe. 
2 Discussion
2.1 History of LSes on inter-PLMN MDT
The key parts of the LS from SA provided in SP-110433 are excerpted as follows:

	1. Overall Description:

The applicability of Equivalent PLMN identities in future development.

SA reconfirmed that 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. Actions:

RAN, RAN2, RAN3, SA3, SA5, CT1

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. 

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.




From the LS above, SA requested that inter-PLMN MDT should be supported, and more specifically the MDT continuity in EPLMN should be supported. 
At RAN2#75 RAN2 discussed the inter-PLMN MDT issue and concluded on the followings, which were liasoned to RAN3, SA2, CT1 and SA5 to ask for their opinion in outgoing LS R2-114802. 

	RAN2 has at the moment considered the following:

· 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.


In response to the LS R2-114802, CT provided the response LS in R2-115664. The main parts of CT1 LS provided in R2-115664 are excerpted as follows: 
	CT1 confirms that per definition the ePLMN list can contain PLMNes belonging to different operators and potentially from the same or different countries. In CT1 there is no relationship of these PLMNes to MDT.
For the case of defining a new list of PLMNes for MDT task, NAS signalling is a feasible solution but not preferred since CT1 has the understanding that this potential list is only for AS use, and the impacts on NAS need to be identified.


What can be noticed from the CT1 response LS are the followings:

· 1) CT1 attempted to take actions to support MDT across PLMNs
· 2) EPLMN list has no relation with MDT PLMNs
· 3) CT1 considers a new list of PLMNs for MDT task instead of using EPLMN
· 4) NAS signaling to indicate the new PLMN list for MDT is not preferred
It is our view that RAN2 should support MDT continuity across PLMNs in Rel-11, not restricted to a single PLMN for the following reason. 

· So far, the operational continuity across PLMNs is a general requirement that should be applicable to idle mode mobility and connected mobility and related UE functionalities. SA groups already indicated in SP-110433 that all features should support operational continuity at inter-PLMN (e.g. EPLMN) mobility. No strong reason to have an exception only for MDT is identified.

· CT1 already attempted to take actions to support MDT across PLMNs 

· For MDT, user consent is not a trivial issue. The restriction to a single PLMN for MDT is quite artificial and pointless because user consent for MDT is already valid for multiple PLMNs by principle. Without identifying the significant problem, RAN2 should not hesitate supporting the general requirement of operational continuity across PLMN. 
· If the UE’s MDT operation is restricted to a single PLMN, the usefulness of MDT could disappear especially on the area inter-PLMN mobility may happen. 

Hence we propose: 
Proposal 1 Inter-PLMN MDT is supported in Rel-11.
Proposal 2 RAN2 provides signaling support such that UE can be provided with information on the PLMNs indicated by network, for which the MDT task can be continued.
2.2 How is UE informed of the PLMNs for MDT?

Since CT1 expressed that they do not prefer any NAS signaling, we only consider the AS signaling. To indicate the applicable PLMNs for MDT, two solutions have been considered:
· Approach1:  A list of PLMNs is provided.
· Approach2:  A bitmap of EPLMN list is provided.
The approach1 is quite straightforward, and the approach2 is the sort of optimized version of approach1 in terms of signalling. However, there are some drawbacks in approach2
· EPLMN is very general concept to support the (broad meaning of) roaming and network sharing, and the list of EPLMN is configured and updated at NAS layer. MDT is configured at AS layer. If we use bitmap approach, UE requires UE to jointly consider AS and NAS to figure out which PLMNs are really applicable for MDT. This is unnecessary complexity in UE implementation that can be avoided in approach1.
· In case EPLMN list is updated, the bitmap should be also updated otherwise incorrect list of PLMNS can be configured for MDT. If network update the EPLMN list without jointly updating bitmap, UE may have incorrect information of MDT PLMNs. This sort of complexity/possible hazard of mismatch is avoided in approach1. 
It is expected that the configuration of MDT PLMNs is once configuration and static until the end of MDT operation. So we do not need to be too sensitive in signaling overhead in approach1. So we propose 

Proposal 3 RRC message is used to signal a list of PLMNs for which UE continues MDT task
3 Conclusion  
This paper proposes the followings to support continuity of MDT task across multiple PLMN:
Proposal 4 Inter-PLMN MDT is supported in Rel-11.
Proposal 5 RAN2 provides signaling support such that UE can be provided with information on the PLMNs indicated by network, for which the MDT task can be continued.
Proposal 6 RRC message is used to signal a list of PLMNs for which UE continues MDT task
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