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1. Introduction
In RAN3 #74 meeting, some initial discussions were taken on multiple-PLMN supporting for MDT and there was an agreement that the working assumption in R11 is we should try to support continuity for immediate MDT in case of X2 HO (i.e. no interruption of measurement collection at the cell edge).Also, it was clarified that although RAN2 was discussing on log MDT continuity issue, it was the responsibility of RAN3 to take the decision on immediate MDT continuity. So this contribution tries to make some analysis and gives proposals accordingly.
2. Discussion
After RAN3 #73bis meeting, there was an email discussion on multi-PLMN handling during which several solutions were proposed and discussed. These solutions were summarized in [1]

2.1. Immediate MDT configuration
For Immediate MDT configuration, three solutions are proposed as follows [1]:
· Option A: Do nothing in stage 3 / use configuration in RAN

 It is left to configuration in the RAN whether there will be propagation of the MDT configuration or not
· Option B: Do nothing in stage 2 / stop propagation of MDT Configuration at every inter-PLMN X2 HO / relocation
In this option, the rel-10 handling (as per stage 2) would continue so that MDT Configuration would be dropped at every X2 HO
· Option C: Stop propagation of MDT Configuration at inter-PLMN X2 HO / relocation if target PLMN is not included in an “allowed PLMN list” (in UE or MDT context)
In this option, the eNB would evaluate whether to include the MDT Configuration in the HO signalling.
Besides the above options, there is option D that could also work:

· Option D: Always propagate both MDT Configuration and an “allowed PLMN list” (in UE or MDT context) at every X2 HO / relocation and it is the target RAN to conclude whether MDT should continue or not
In this option, source RAN node would always send the MDT Configuration to target and the target node would decide if MDT configuration should be transferred to UE based on the “allowed PLMN list”. 
Here, we would like to make some comparison from different aspects

	
	Option A
	Option B
	Option C
	Option D

	S1 signaling impact
	No
	If MME actives MDT configuration after X2 HO through TRACE START, no impact on S1 signaling;
If MME actives MDT configuration after X2 HO through PATH SWITCH ACK, new IE is needed
	Yes

“Allowed PLMN list” IE need to be included in INITIAL CONTEXT SETUP REQUEST ,TRACE START and HANDOVER REQUEST message
	Yes

“Allowed PLMN list” IE need to be included in INITIAL CONTEXT SETUP REQUEST ,TRACE START and HANDOVER REQUEST message

	X2 signaling impact
	No
	No
	Yes

“Allowed PLMN list” IE need to be included in  HANDOVER REQUEST message
	Yes
“Allowed PLMN list” IE need to be included in  HANDOVER REQUEST message

	CN impact
	No
	MME need to check if MDT should be re-activated after every inter-PLMN X2 handover and send MDT configuration to target through S1 signaling if needed.
	No
	No

	O&M impact
	Big efforts in O&M configuration

	No
	No
	No

	Continuity for immediate MDT
	If a UE is handed over from a not allowed PLMN to a  allowed PLMN,MDT configuration would be lost
	Short break
	If a UE is handed over from a not allowed PLMN to a  allowed PLMN,MDT configuration would be lost
	No break


(Note: Option A could work only on the case that allowed PLMN list is per PLMN not per UE which put too much restriction. As a result, it is not preferred)
By comparison, it could be seen that if we try to keep the continuity of MDT, option D is the best alternative. 
Proposal 1: It is proposed for RAN3 to adopt option D to propagate IMME MDT configuration in case of X2 handover.
2.2. User consent

For User consent, four solutions are proposed as follows [1]:
· Option A: Do nothing

For LTE, this implies that there is no way to re-provision the user consent if the UE goes through an “allowed PLMN” boundary, but this may be accepted as the data collection is statistical, and other UEs can be selected in the other areas.
· Option B: Stop propagation of User Consent at every inter-PLMN X2 HO and Relocation
For LTE, it would be reasonable to add a way to re-provision User Consent in the RAN following an inter-PLMN HO (analogous to COMMON ID in UMTS). Options for this include

· Adding user consent to PATH SWITCH ACKNOWLEDGE

· Adding User Consent to DOWNLINK NAS TRANSPORT

· Adding User Consent to UE CONTEXT MODIFICATION REQUEST

· Option C: Stop propagation of User Consent at every relocation (not just inter-PLMN)

.

For LTE, it would be reasonable to add a way to re-provision User Consent in the RAN following an inter-PLMN HO (analogous to COMMON ID in UMTS), see Option B.
· Option D: Stop propagation of User Consent at inter-PLMN X2 HO / relocation if target PLMN is not included in an “allowed PLMN list” (in UE context)

For LTE, the eNB would evaluate whether to include the User Consent in the HO signalling. For UMTS, the source RNC would also evaluate whether to include the User Consent in the Transparent Container at relocation.

Similar to the case of immediate MDT configuration, there is also another solution available
· Option E: Always propagate both user consent(if present) and an “allowed PLMN list” (in UE or MDT context) at every X2 HO / relocation and it is the target RAN to conclude if the UE has user consent.
In this option, if the UE has user consent, source RAN node would always send user consent to target and the target node would make the evaluation based on the “allowed PLMN list”.
The following is the comparison among the different solutions
	
	Option A
	Option B
	Option C
	Option D
	Option E

	S1 signaling impact
	No
	Yes                  Adding user consent to PATH SWITCH ACK or DOWNLINK NAS TRANSPORT or UE CONTEXT MODIFICATION REQUEST message
	Yes

Adding user consent to PATH SWITCH ACK or DOWNLINK NAS TRANSPORT or UE CONTEXT MODIFICATION REQUEST message
	Yes

“Allowed PLMN list” IE needs to be included in INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST message
	Yes

“Allowed PLMN list” IE needs to be included in INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST message

	X2 signaling impact
	No
	No
	No
	Yes

“Allowed PLMN list” IE needs to be included in HANDOVER REQUEST message
	Yes

“Allowed PLMN list” IE needs to be included in HANDOVER REQUEST message

	CN impact
	No
	MME needs to check if user consent should be activated after every X2 inter-PLMN handover and send user consent to target through S1 signaling if needed.
	MME needs to check if user consent should be activated after every X2 handover and send user consent to target through S1 signaling if needed.
	No
	No

	O&M impact
	Big efforts in O&M configuration
	No
	No
	No
	No

	Continuity for immediate MDT
	If a UE is handed over from a not allowed PLMN to a  allowed PLMN, user consent would be lost
	Short break
	Short break
	If a UE is handed over from a not allowed PLMN to a allowed PLMN, user consent would be lost
	No break


(Note: Similarly, option A could work only on the case that allowed PLMN list is per PLMN not per UE which put too much restriction, so it is not preferred)

It could be seen that if proposal 1 is agreed, option E could be supported without additional efforts. Also, if we try to keep the continuity of user consent, option E is the best alternative. 

Proposal 2: It is proposed for RAN3 to adopt option E to propagate user consent in case of X2 handover.

3. Conclusions
Based on the above analysis, we have the following proposals:
Proposal 1: It is proposed for RAN3 to adopt option D to propagate IMME MDT configuration in case of X2 handover.

Proposal 2: It is proposed for RAN3 to adopt option E to propagate user consent in case of X2 handover.
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