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Discussion and decision
1 Introduction

During the RAN2#75 meeting in Athens RAN2 and RAN3 discussed several aspects related to the continuation of MDT upon PLMN change. RAN2 agreed to defer the inter-PLMN continuation for logged measurement to REL-11. Likewise RAN3 agreed to defer the inter-PLMN continuation for immediate MDT.
This contribution starts from the LS from SA [2] and, based on this, proposes mechanisms for MDT both in idle and connected mode as well as for RLF reporting. The core of the proposal is that the UE considers the rPLMN to be applicable for MDT/ RLF/ HO failure if it equals the HPLMN or an EHPLMN, or an ePLMN which MCC equals the MCC of the HPLMN or an EHPLMN.
2 Discussion

2.1 MDT for roaming UEs

During the RAN2#75 meeting in Athens RAN2 agreed to send an LS to SA2 [1] in which it was suggested to introduce some signalling, either at AS or NAS, by which the network would indicate for which PLMNs within the ePLMN list MDT can be configured.
In our understanding SA has recently 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 (but same operator and market). Relevant extracts from the related SA LS in SP-110433 [2] are provided in the following text box.

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

a) rPLMN set to the HPLMN or an EHPLMN
In our understanding, MDT logging/ status reporting/ retrieval is applicable while the rPLMN equals the HPLMN, an EHPLMN or an ePLMN which MCC is the same as the HPLMN or of an EHPLMN
b) rPLMN does not equal to the HPLMN or an EHPLMN
In our understanding, the network should configure MDT only if the ePLMN list includes the HPLMN or an EHPLMN while the MCC of the rPLMN 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 rPLMN equals one of the included HPLMN, or EHPLMN or an ePLMN which MCC is the same as the concerned HPLMN or EHPLMN(s)

An example illustrating the two cases is provided within the following figure. MDT logging/ status reporting/ retrieval is applicable in all PLMNs shown in the figure except for those that are marked with a crossing pattern.
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Fig. 1 Example illustrating PLMNs applicable for MDT data logging
Given the LS from SA and the long time assumption that MDT is based on the rPLMN of the UE, our understanding is reflected by the following proposal:

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

· Condition 1: MDT configuration is applicable if
· 
the rPLMN of the UE equals the HPLMN or an EHPLMN (Case a) OR
· 
the ePLMN list includes the HPLMN or an EHPLMN and the MCC of the rPLMN 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 rPLMN 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 rPLMN or included in the ePLMN list

· 
rPLMN and the ePLMNs, at configuration time, which MCC is the same as the MCC of the concerned HPLMN/ EHPLMN

Signalling (AS or NAS) or a fixed rule
It is assumed that a solution involving signalling does not necessarily obstruct re-use for RLF e.g. if the signalling is an extension of the existing ePLMN signalling. Nevertheless, we think that signalling should be introduced only if the associated additional flexibility is really needed. Hence, our proposal is as follows:

Proposal 2
Avoid the introduction of additional signalling, unless needed to support the required functionality.

Note
It seems clear that the area configuration does not fully support the required functionality and that signalling changes are require for this. However signalling changes regarding other MDT parts should be considered separately i.e. for each independent part changes should be introduced only if there is a real need.

In the following sections we will investigate if the network can ensure condition 1 and that the UE can verify condition 2 without introducing additional signalling.

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 rPLMN equals the rPLMN at configuration time. We propose to continue this approach and hence to extend the existing checks performed by the UE to cover the condistions 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 rPLMN 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 rPLMN equals the rPLMN at configuration time or is included in the stored ePLMN list.
Network verification of PLMN applicability
We think that mechanisms should be defined that enable the network to configure logged measurements only if the rPLMN of the UE meets the condition 1. In our understanding the CN is able to verify condition 1, while the eNB lacks the appropriate information. The CN should however be able to ensure that E-UTRAN is at all relevant times configured with a proper value of the field MDT allowed (user consent). Correspondingly, our proposal is as follows:
Proposal 4
The network includes the following mechanisms to enable that the network configures logged measurements only if the rPLMN of the UE meets condition 1:

i)
Signaling based: CN configures a signalling based MDT only if the rPLMN 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
Further aspects/ details

The area configuration should be extended to cope with multiple PLMNs

2.3 Connected mode

UE verification of PLMN applicability
Currently the UE always accepts the measurement configuration that is received. In principle, the measurements peformed 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 rPLMN meets condition 1.

Proposal 5
For connected mode measurements, the UE accepts the measurement regardless of whether the rPLMN 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.
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 6
Upon inter-PLMN handover, the source eNB forwards the entire measurement configuration (covering all measurements configured to the UE). The MME provides the MDT context only if the target cell concerns an applicable PLMN (as reflected by condition 1)
2.4 Radio link failure

UE verification of PLMN applicability
Currently the UE performs status reporting/ accepts retrieval only if the rPLMN equals the rPLMN 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 7
The UE verifies if storing and reporting of RLF/ handover failure information is applicable for the rPLMN as described by the following bullet:
a) When storing RLF or handover failure information, the UE stores the subset of the ePLMNs meeting condition 2 in VarRLF-Report. The UE subsequently performs status reporting and accepts retrieval requests while the rPLMN equals the rPLMN at failure time or is included in the stored ePLMN 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 & recommendation
This contribution includes the following proposals:

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

· Condition 1: MDT configuration is applicable if

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

· 
the ePLMN list includes the HPLMN or an EHPLMN and the MCC of the rPLMN 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 rPLMN 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 rPLMN or included in the ePLMN list

· 
rPLMN and the ePLMNs, at configuration time, which MCC is the same as the MCC of the concerned HPLMN/ EHPLMN

Proposal 2
Avoid the introduction of additional signalling, unless needed to support the required functionality.

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 rPLMN 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 rPLMN equals the rPLMN at configuration time or is included in the stored ePLMN list.

Proposal 4
The network includes the following mechanisms to enable that the network configures logged measurements only if the rPLMN of the UE meets condition 1:

i)
Signaling based: CN configures a signalling based MDT only if the rPLMN 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
Proposal 5
For connected mode measurements, the UE accepts the measurement regardless of whether the rPLMN meets condition 1.

Proposal 6
Upon inter-PLMN handover, the source eNB forwards the entire measurement configuration (covering all measurements configured to the UE). The MME provides the MDT context only if the target cell concerns an applicable PLMN (as reflected by condition 1)

Proposal 7
The UE verifies if storing and reporting of RLF/ handover failure information is applicable for the rPLMN as described by the following bullet:

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

4 References

[1] R2-114802:LS on Applicability of ePLMN to MDT (RAN2)

[2] SP-110433: LS on Equivalent PLMN identities and MDT (SA)
Extracts from SP-110433


As has been made clear in SP-110391 an operator can build a network (in one market) including e.g. different RATs on different PLMN identities but declare them as “Equivalent” by means of Equivalent PLMN identities. In such a network users are, technically speaking, roaming although still are with the same operator in one and the same market. By roaming we here refer to that RPLMN is not the same as either the HPLMN identity defined by the IMSI or by an entry in a non-empty list of Equivalent HPLMN identities.


In such a scenario it shall be possible to do MDT across the PLMNs identified as equivalent 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


--


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..
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