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Abstract of the contribution: This contribution presents issues concerning Equivalent PLMN in relation to Minimized Driving Test.
1. Introduction 
Applying equivalent PLMNs to MDT was discussed in RAN plenary and SA plenary. During the RAN2#75 meeting and the RAN3#73 meeting in Athens, RAN2 and RAN3 discussed several aspects related to the continuation of MDT upon PLMN change. After the discussion RAN2 agreed to defer the inter-PLMN continuation for logged measurement to REL-11[1]. Likewise RAN3 agreed to defer the inter-PLMN continuation for immediate MDT[3]. For complete rel-11 solution, RAN2 sent the LS to ask SA2’s opinion as follows 
2. Discussion 
2.1MDT for roaming UEs
In rel-10, the UE stops collecting MDT log when PLMN changes and also reports the collected MDT log only to the MDT PLMN that asked collecting MDT log to the UE. For rel-11, the MDT log needs to be collected continuously across equivalent PLMNs and the UE is required to report at least to the PLMNs which are equivalent PLMN to the MDT PLMN. 

But, applying MDT to equivalent PLMNs has the privacy issue for the roaming user as SA3 indicated in their LS (S3-110575)[4]. 


Related with the MDT privacy issue, SA plenary has clarified (i.e. during the SA #52 meeting) that it should be possible to perform MDT data collection for users that are technically speaking roaming users (not real roaming users from the different operators but same operator and market)n their LS (SP-110433)[2].

Trying to formulate precisely the condition in which MDT is applicable, we can identify two cases at configuration time:

· Case a:  the registered PLMN is HPLMN or EHPLMN
In our understanding, MDT logging/ status reporting/ retrieval is applicable while the registered PLMN equals the HPLMN, an EHPLMN(s) 
· Case b:  one of equivalent PLMNs of the registered PLMN is HPLMN or an EHPLMN, while the MCC of the registered PLMN is the same as the MCC of one of the included PLMN or EHPLMN(s). 
In our understanding, the network should configure MDT only if the equivalent PLMN list includes the HPLMN or an EHPLMN while the MCC of the registered PLMN is the same as the MCC of one of the included HPLMN or EHPLMN. In this case MDT logging/ status reporting/ retrieval is applicable while the registered PLMN equals one of the included HPLMN, or EHPLMN or an equivalent PLMN which MCC is the same as the concerned HPLMN or EHPLMN(s)

Proposal 1
Idle and connected mode MDT are applicable in accordance with the following:

· Condition 1 : MDT configuration and MDT logging/ status reporting/ retrieval are applicable if

· the registered PLMN of the UE equals the HPLMN or an EHPLMN (Case a) OR

· the equivalent PLMN list includes the HPLMN or an EHPLMN and the MCC of the registered PLMN is the same as the MCC of one of the included HPLMN or EHPLMN (Case b)
· Condition 2: MDT logging/ status reporting/ retrieval is applicable while the registered PLMN of the UE equals

· an MDT applicable PLMN, with the set of MDT applicable PLMNs being the set of PLMNs stored at configuration comprising of the:

· HPLMN/ EHPLMN that, at configuration time, is either configured as registered PLMN or included in the equivalent PLMN list
· Registered PLMN and the equivalent PLMNs, at configuration time, which MCC is the same as the MCC of the concerned HPLMN/ EHPLMN
For checking the condition in the proposal 1 at MDT configuration time, the UE compares the registered PLMN and the equivalent PLMNs with HPLMN in the IMSI and EHPLMNs. Also, the UE receives the registered PLMN and the equivalent PLMNs from the MME in the Attach/TAU accept message. In addition, the UE know HPLMN based on IMSI in USIM and EHPLMN stored USIM. Therefore, the UE can configure the PLMNs which are equivalent for MDT task without AS or by NAS signalling.
Proposal 2
The additional AS or NAS signal to indicate the PLMNs which are equivalent for MDT task is not required. 
2.2 Idle Mode 
UE verification of PLMN applicability
Currently the UE always accepts the logged measurement configuration that is received, but it performs logging/ status reporting/ retrieval only if the registered PLMN equals the registered PLMN at configuration time. We propose to continue this approach and hence to extend the existing checks performed by the UE to cover the conditions reflected in proposal 1. More specifically, we propose that the UE behaves as follows:

Proposal 3
The existing PLMN checks that the UE performs for logged MDT are extended as described by the following bullets.

a) The UE accepts the logged measurement configuration that is received regardless of whether the registered PLMN meets condition 1

b) The UE stores the subset of the ePLMNs meeting condition 2 in VarLogMeasConfig. The UE subsequently performs logging and status reporting as well as accepts retrieval requests while the registered PLMN equals the registered PLMN at configuration time or is included in the stored equivalent PLMN list.

Network verification of PLMN applicability
We think that mechanisms should be defined to enable the network to configure logged measurements only if the registered PLMN of the UE meets the condition 1. For checking the condtion1, the MME in the network should know the EHPLMNs of the UE and two options are possible. 

+ Option 1 : HSS provides the HEPLMNs in the subscription and the MME checks Case a and Case based on HPLMN extracted from IMSI and HEPLMNs provided in the subscription  

+ Option 2 : MME has the configuration on the PLMNs which are considered to the equivalent to the PLMN of the MME owner’s PLMN Id. (note that the configured PLMNs cannot be UE specific). Instead of checking Case a and Case b the MME compares HPLMN extracted from IMSI with the registered PLMN and configured equivalent PLMN.

Because obtaining the new PLMN does not happen dynamically and frequently, EHPLMN list is rather static data and the EHPLMN list may be not large. So, we prefer the Option1.
Proposal4:  HSS provides the EHPLMNs of the UE as the subscription to the MME
When the MME is able to verify condition 1, the MME should be able to ensure that E-UTRAN is at all relevant times configured with a proper value of the field 'MDT allowed(user consent)' in order that the eNB does not need to know the HPLMN and EHPLMNs. Correspondingly, our proposal is as follows:

Proposal 5
The network includes the following mechanisms to enable that the network configures logged measurements only if the registered PLMN of the UE meets condition 1:

i) Signaling based: CN configures a signalling based MDT only if the registered PLMN of the UE meets condition 1
ii) Management based: the MME ensures that E-UTRAN is at all relevant times configured with field ‘MDT allowed(user consent)’ set in accordance with condition 1
2.3 Connected mode

UE verification of PLMN applicability
Currently the UE always accepts the measurement configuration that is received. In principle, the measurements performed for MDT are just like any other measurement. One small difference is that the UE may be configured to include available location information. Given that this functionality is already available for regular measurements in UMTS, we propose to continue the existing approach meaning that the UE accepts the measurement regardless of whether the registered PLMN meets condition 1.
Proposal 6
For connected mode measurements, the UE accepts the measurement regardless of whether the registered PLMN meets condition 1.

Network verification of PLMN applicability
We think that the PLMN applicability mechanisms proposed for idle mode (see proposal 3) are equally valid for connected and that in principle no further changes are needed.

For signalling based MDT, the forwarding of information (i.e. the measurement configuration and the MDT context) upon inter-PLMN change needs to be resolved. We think that, as always, the measurement configuration forwarded by the source eNB should exactly reflect the measurements that are configured to the UE i.e. the complete set (nothing removed). The MDT context should however only be provided to a target eNB (i.e. source selects target PLMN) that is part of an applicable PLMN (as reflected by the condition 1). We think that the MME is in the best position to handle this conditional forwarding both for the case of S1 and X2 handover. Precisely, for inter-PLMN S1 handover, the source MME decides whether to forward the MDT configuration to be included in the Handover Request message to the target eNB. For inter-PLMN X2 handover, the MME decides whether to include the MDT configuration and the managed MDT allowed in Path Switch Ack message. The Handover Request Message can already include the “managed MDT allowed” and MDT configuration from rel-10 but the Path Switch Ack needs to be extend to include them for rel-11.
For management based MDT, according to the previous the MME ensures that E-UTRAN is at all relevant times configured with field MDT allowed (user consent) set in accordance with condition 1. No further handling is needed.

Proposal 7: Upon inter-PLMN handover, the source MME forwards the entire measurement configuration (covering all measurements configured to the UE). The target MME includes the MDT context including “managed MDT allowed” and MDT configuration only if the target cell concerns an applicable PLMN (as reflected by condition 1). For forwarding in X2 handover, the Path Switch Ack message is extended to include “managed MDT allowed” and MDT configuration. 

2.4 Radio link failure

UE verification of PLMN applicability
Currently the UE performs status reporting/ accepts retrieval only if the registered PLMN equals the registered PLMN at the time the failure occurred. We think that the existing checks performed by the UE should be extended to cover condition 1. More specifically, we propose that the UE behaves as follows:

Proposal 8
The UE verifies if storing and reporting of RLF/ handover failure information is applicable for the registered PLMN as described by the following bullet:

a) When storing RLF or handover failure information, the UE stores the subset of the equivalent PLMNs meeting condition 2 in VarRLF-Report. The UE subsequently performs status reporting and accepts retrieval requests while the registered PLMN equals the registered PLMN at failure time or is included in the stored equivalent PLMN list.

Network verification of PLMN applicability
No mechanisms are needed regarding the network verification of PLMN applicability i.e. it is sufficient for the network to retrieve the failure information only when the UE reports availability.

3. Conclusion and recommendation 

Base on the above proposal, we suggest the LS response to RAN2 (S2-11xxxxx)
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Extract from R2-114802


In consideration of potential solutions in Rel-11, 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.


……


For Rel-11, RAN2 would like to ask SA2, SA5, CT1 and RAN3 to provide their views on the above RAN2 considerations related to potential Rel-11 solutions. RAN2 will take the views into account and plans to further discuss the matters and take a decision in future meetings. 











Extract from SP-110433


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. 





… 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..











Extracts from S3-110575 


As an additional point to consider for SA WG5 and RAN WG3, there is support of roaming users: Because user consent is defined by national regulation and local operator policy, and therefore may differ between home and visited network operator, it is necessary to ensure that MDT traces are only sent to TCEs under control of the operator that the user has given consent to. Therefore, SA WG3 recommends that roaming users always are excluded from MDT data collection.
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