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1 Introduction
RAN2#75 discussed supporting ePLMN for MDT and the following agreements were made:

	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


  SA3 has since sent an LS [9] that there is no specific reason to hard limit MDT/RLF to country borders in the specifications but a list of PLMNs spanning countries can also be used.  We interpret this to mean that spanning country borders should only be used when such a list can be provided to the UE.

This document discusses the feature in Rel-11 context.

2 Discussion
The current solution can support ePLMN for MDT with some workarounds and this was considered sufficient for Rel-10.  There were also contributions on RLF reporting with ePLMNs at RAN2#75 but these documents were not explicitly discussed as this feature was also not considered essential for Rel-10.  
Solutions require (amongst others) a mechanism to signal a list of PLMNs to the UE in which the UE is allowed to log/report.  RAN2 also agreed that the ePLMN list used by NAS was not sufficient in itself for this although a subset might be.  Further RAN2 sent an LS to CT1 and other groups requesting feedback on NAS or AS solution for this signalling.  CT1 has now responded [8] that while both solutions are feasible, CT1 prefers it not be NAS as CT1 was not involved in MDT so far.
The Rel-10 workaround of using different UEs to log different PLMNs can still be considered sufficient in Rel-11 context for MDT.  One main limitation is that if the UE is reconfigured after change of PLMN, the logs made in the previous PLMN is lost as the UE will not report it to the new PLMN as any reconfiguration will clear the old logs.  This may make it difficult/slower to log the border areas as this can be done only if a UE with a log goes connected in the border areas.  Nevertheless it would still be possible to find some UEs over time that go connected and be able to report the logs.  For logged MDT, UEs will most certainly perform a TA/LA update on crossing a country border allowing network to re-configure MDT.  Further, active mode logging is still possible in these areas.  Hence there does not seem to be a significant benefit in extending MDT to support ePLMNs considering the complexity involved in RAN2/RAN3 and SA5.  
RLF reporting across ePLMNs may have bigger problems.  If there is an RLF in the border region, and the UE re-selects the ePLMN different from rPLMN, the RLF log will be lost.  This will make it very difficult to make use of UE RLF reporting in the PLMN border.  And there are no known work arounds for this now.  Given that there might actually be a higher probability of RLF across PLMNs borders, not supporting ePLMNs for RLF can be seen as a bigger limitation than the MDT.
It is hence proposed that:

Proposal#1: RAN2 is requested to consider if ePLMNs handling is needed in Rel-11 for MDT and RLF.  While there does not seem to be big motivation to introduce it for MDT, ePLMNs handling for RLF reporting can be considered more useful.

If it is decided to support ePLMN for MDT, then there are different levels to which this can be supported as discussed in [1].  

1) MDT area configuration of TAs from multiple PLMNs
This will allow one PLMN to also configure TAs from other PLMNs.  However, in most cases, there will be a TA update when UE crosses PLMN border and network can provide new configuration during the TA update procedure.  This requires changes to ASN.1.  Hence this does not seem essential.
2) MDT logging of different ePLMNs (also for the case where no TAs are provided logging area = entire PLMN)
This is a marginal case of the above where the UE is not provided with an explicit TA list and UE logs the entire PLMN.  This change will allow the UE to log ePLMNs without an additional configuration from the network.  While it is possible to implement this without changes to  ASN.1 , this will always result in UE logging the ePLMNs which is not always desirable.  In any case, this does not seem essential either as UE will most certainly perform a TA/LA update on crossing a country border allowing network to reconfigure MDT.
3) Log available indication and Reporting of current logs in another PLMN
This will allow the UE to report the logs it has collected in one PLMN in another PLMN.  If this is not allowed, the logs collected by the UE will be lost if the UE is configured in the other PLMN or if the UE does not go back to the previous PLMN before the logs are cleared by the UE (48hrs).   This will require some coordination between the PLMNs on the selection of UEs which could be difficult and limits the number of UEs. UE selection also doesn’t work for subscriber trace.  Further, the [9] provides some additional motivation to support this.  Hence this is considered more useful than the previous two.
Thus in summary, it seems that configuration across PLMNs is not a critical problem.  Reporting is more useful to avoid loss of logged results.

Proposal #2: If RAN2 decided a (subset of) ePLMN list is applicable for MDT, RAN 2 is requested to discuss the level (i.e. Configuration, Logging, availability indication and reporting) that needs to be supported.  As discussed the log indication and reporting is considered more useful than configuration and also has less specification impact.
2.1  Logged Measurement Report (UMTS specific)

In UMTS, in the Logged Measurement report the serving cell information does not contain the PLMN Identity (only the cell Identity), this means that the NW may not be able to unambiguously identify the serving cell from ePLMN. In order to fully support ePLMN the PLMN Identity also needs to be provided (as per LTE).

In the neighbour cell logging the UE includes the PSC and frequency of the neighbour cell, here it is assumed that once the serving cell can be identified that also the neighbour cell can be unambiguously identified, and therefore in which PLMN the neighbour cell resides. 

Observation #1: Logged Measurement Report ASN.1 for UMTS has some limitations, which may lead to being unable to identify from which PLMN the serving cell resides
2.2 RLF ePLMN and MDT ePLMN

If it is decided that RLF should be reported across ePLMNs,  and since the considerations of privacy across PLMNs is the same for MDT and RLF, it is proposed that: 

Proposal #3: the MDT ePLMN list and RLF ePLMN list should be the same.  

2.3 NAS  vs AS signalling of MDT/RLF ePLMN list
RAN2 sent an LS to CT1 and other groups requesting feedback on the use of NAS vs AS solution.  CT1 has now responded that while both solutions are feasible, CT1 prefers it not be NAS as CT1 was not involved in MDT so far.
2.3.1 Creation of the MDT/RLF PLMN list
However, this raises the question on where the “subset” of ePLMN is “created” – is it in the CN or eNB?  RAN has not been involved in ePLMN.  Further ePLMN depends on the rPLMN and in case of network sharing, if eNB was to be involved, it will need to be updated with several ePLMN list for the different rPLMNs.  Since the ePLMN list is handled by the CN (which is determined by the administrative considerations of the rPLMN),  the subset of the ePLMN list applicable for MDT/RLF should then also be “created” by the MME even if CN is not involved in the MDT/RLF feature itself.

Further when this was discussed by RAN3 in Rel-10, RAN3 preferred a signalling solution from CN rather than OAM configuration in RAN, communicated in LS R3-112291:

Possible E-UTRAN solutions for Rel-10 avoiding ASN.1 impacts, but creating additional OAM requirements were discussed. It was concluded that a compete Rel-11 solution is preferred.
Hence the following: 
Proposal #4:  The CN should be responsible for creation for the subset of ePLMN list.  This is independent of the how it is communicated to the UE.

2.3.2 Signalling of the MDT/RLF ePLMN list to the UE:

If the decision on applicability of ePLMN list is to consider it also for RLF, NAS seems a better option.  An AS solution would require sending  the subset of ePLMN list in every RRC Connection for every UE.  Since this information does not change for every RRC Connection establishment or reestablishment and it is more optimal to provide it via the NAS signalling. Furthermore, it avoids eNB involvement in ePLMN/MDT/RLF-PLMN handling.  MME/SGSN can signal to the UE the subset (MDT/RLF-PLMN) along with the ePLMN list.  This can then be applicable for RLF, subscriber or management trace based MDT if proposal #3 is agreed.
If MDT ePLMN is only considered relevant for MDT (and not for RLF), then providing it along with the rest of the MDT configuration seems more logical if the list is available in eNB.   However, RAN3 will need to address how the MDT ePLMN list is communicated to the eNB for management trace based MDT.
Proposal #5: If a solution is agreed for RLF (and MDT), then NAS should be used to provide the MDT PLMN list to UE.  If a solution is agreed only for MDT, then an AS based solution is logical if the list is available in eNB
3 Summary and proposal
This contribution looked at the use of ePLMNs for MDT and RLF for Rel-11.  The following proposals were made:

Proposal#1: RAN2 is requested to consider if ePLMNs handling is needed in Rel-11 for MDT and RLF.  While there does not seem to be big motivation to introduce it for MDT, ePLMNs handling for RLF reporting can be considered more useful.

Proposal #2: IF RAN2 decided ePLMN list is applicable for MDT, RAN 2 is requested to discuss the level (i.e. Configuration, Logging, availability indication and reporting) ePLMN needs to be supported.  As discussed the log indication and reporting is considered more useful with less specification impact.
Proposal #3: the MDT ePLMN list and RLF ePLMN list should be the same.  
Proposal #4:  The CN should be responsible for creation for the subset of ePLMN list.  This is independent of the how it is communicated to the UE.

Proposal #5: If a solution is agreed for RLF (and MDT), then NAS should be used to provide the MDT PLMN list to UE.  If a solution is agreed only for MDT, then an AS based solution is logical if the list is available in eNB
The stage 2 CR for all the changes was provided in [2], CR to 36.304 in [3], 36.331 in [4] 25.331 in [5] and 25.304 in [6].  Relevant sections (if any) can be chosen based on the decisions on the proposals above.   The TP for the RLF handling for a NAS based solution was included in [7].
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