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1. Introduction
With regard to immediate MDT deactivation, RAN3 sent the following 2 LSes. 
1. R3-111058 highlights a possible misalingment between SA5 and RAN2 TS with regards to which cell should deactivate Immediate MDT configuration. SA5 states that source cell should performs the deactivation, whereas RAN2 states that it should be performed the same way as normal RRC reconfiguration and transfer, i.e., in the target cell.

Especially with regard to inter-PLMN handover, RAN3 asks RAN2 the following:
RAN3 kindly asks RAN2 to provide feedback on the above mentioned aspect of Immediate MDT handling for inter-PLMN handover, and information to be transferred between eNBs/RNCs, if needed.
2. R3-111082 also highlights the behaviour of Immediate MDT in inter-PLMN handover. RAN3 asks the following questions to SA5:
(1) RAN3 kindly asks SA5 to provide definition of the MDT PLMN for Immediate MDT as described above. 
(2) RAN3 would like SA5 to confirm RAN3's understanding of the sentence from TS 32.422 sub-section 4.2.6 copied above.

(3) RAN3 would also like to know whether the currently specified suspension mechanism for Immediate MDT in case of inter-PLMN HO provides means for the eNB/RNC to reactivate Immediate MDT in a satisfactory manner.
This document first summarises the behaviour of eNB during inter-PLMN handover with relation to Signaling based Immediate MDT. This document further discusses the necessity of deactivating Immediate MDT configuration and the possible solutions to perform the deactivation. This document further proposes that deactivation for Immediate MDT should be performed in network controlled manner.
2. Inter-PLMN handover and Signaling based MDT parameter
Inter-PLMN handover is a handover which results into a change of Serving PLMN. The following summarises the eNB behaviour during inter-PLMN handover, according 23.251[1], 36.300[2], and 36.413[3]:

1. The source eNB checks whether the present PLMN in use (by the UE), i.e., Serving PLMN in the Handover Restriction List, is supported or not in the target cell.
Handover Restriction List IE is managed and created by the MME. It is a UE dedicated information, and can be sent to the eNB during S1 Initial Setup Request, S1 Handover Request and DL NAS Transport.

Since the PLMN list in the Handover Restriction List is defined as the same as List of equivalent PLMNs in 24.008, it can be understood that the Serving PLMN is the UE’s registered PLMN.
2. If the PLMN in use in the serving cell is supported in the target cell,
a. The source eNB should use/ select a PLMN which is the same on as the on in use (by the UE in the serving cell)

3. If the PLMN in use in the serving cell is not supported in the target cell, 

a. The source eNB should select a PLMN in the target cell based on preconfigured information or equivalent PLMN in the Handover Restriction List IE.

b. In X2 handover, the source eNB shall replace the Serving PLMN (within the Handover Restriction List IE) with the identity of the target PLMN and move the Serving PLMN to the equivalent PLMN list, before propagating the UE Handover Restriction List IE to the Target eNB.
In S1 handover, the source eNB shall replace the PLMN ID part of the TAI with the selected target PLMN ID. The MME will then switch the Serving PLMN IE with the PLMN within the TAI and set it to Handver Restriction List which is sent to the Target eNB.

c. (UE behaviour) After HO is finalised, the UE will trigger TAU and most likely register to the Serving PLMN (which is the target PLMN chosen by the source eNB ).

In terms of Signaling based MDT, in addition to the above PLMN IDs, the eNB will be aware of PLMN ID within the Trace Indication IE. (In this document this is be called Trace PLMN). This information will be forwarded to the Target eNB during handover.
Today, it is not clear if during MDT Configuration (i.e., Trace Activation IE sent from CN to RAN node), whether PLMN ID in Trace Indication IE is always the same or could be different from the Serving PLMN in the Handover Restriction List IE. Clariying this connection is important to understand the extent of cases and solutions that needs to be supported.
Proposal 1:
It is proposed to clarify whether the Serving PLMN ID is always the same or can be different with PLMN ID in the Trace Activation IE in MDT configuration.
3. The requirement of PLMN checking for MDT configuration deactivation purpose in Immediate MDT
The requirement of PLMN checking for MDT configuration deactivation during Immediate MDT has never been thouroughly discussed in RAN2, especially in the context of inter-PLMN handover.
· For logged MDT case, the reason why PLMN checking was discussed is to prevent reporting of logged MDT measurement (which probably contains measurement collected from quite some time) to other operator network which is different from and has no sharing agreement with the RPLMN when the UE receives the logged MDT configuration.
· For RLF reporting, although RLF reporting is only a one-shot measurement report, RAN2 also concluded that RLF report should only be reported if the RPLMN to which UE re-establish/ re-connect is the same as the RPLMN when the UE detects connection failure. During the discussion, it was obvious that several companies prefer to have the checking to avoid reporting to “wrong” PLMN.
· For Immediate MDT, the nature of reported measurement is similar with RLF reporting, i.e., only a one shot radio measurement per report with a possibility of location information inclusion.

If we consider that the measurements reported in Immediate MDT would probably the same as the measurements for mobility and RRM, then there is no strong need to stop Immediate MDT in inter-PLMN handover. However, location information within Immediate MDT measurement and the relation with user consent maybe considered as sensitive matter. Considering what RAN2 had already decided for RLF reporting handling, having a mechanism to make sure that Immediate MDT is reported to the “right” PLMN may be a good way forward.
According to the previous section, the UE is likely to change its RPLMN during inter-PLMN handover when the handover results into a change of serving PLMN. Therefore, if we follow the concept in logged MDT and RLF reporting, in order to prevent reporting of Immediate MDT measurements to the other PLMN, then the Immediate MDT configuration should be deactivated when the UE performs inter-PLMN handover with a change of serving PLMN. 
It should be noted that the main difference between Immediate MDT and Logged MDT (or RLF reporting) is the UE state being in RRC_ACTIVE. This means that unlike the handling in Logged MDT (or RLF reporting), the control and decision for how the UE to perform mesurement report can be taken by the network (either before during or after handover).
Proposal 2: 
It is proposed for RAN2 to agree that the evaluation to deactivate (or continue) Immediate MDT measurement is performed based on Serving PLMN (i.e., RPLMN) change during Inter-PLMN handover.

Proposal 3:
If proposal 2 is confirmed, it is proposed that that RAN 2 agrees that PLMN check and deactivation evaluation is controlled and decided by the network. (i.e., not evaluated by the UE)
3.1 Cases in network controlled PLMN checking for Immediate MDT

This section tries to clarify the the requirements/ cases of deactivation (or continuation) of Immediate MDT that needs to be supported. The chart in figure 1 shows the cases of Immediate MDT deactivation in different conditions depending on the relation between Serving PLMN and Trace PLMN during MDT configuration. The chart also shows the possible existence of cases where MDT measurement is not deactivated even when Serving PLMN change in Inter-PLMN handover occurs. 


[image: image1.emf]Serving PLMN == Trace PLMN ?

Deactivate?

Y

Y

RPLMN change ?

(Serving PLMN change ?)

Y

No MDT Measurement in the  

target cell of

different PLMN

Deactivation  solution in 

the  source and target cell

are avalable

RPLMN change ?

(Serving PLMN change?)

MDT measurement 

continue in 

target cell of 

different Serving 

PLMN

N

N

N

Deactivate?

Y

N

Y

N

No MDT Measurement in the  

target cell

Deactivation solution in the 

source cell is available

Deactivation solution 

in the target cell needs to be 

studied

MDT measurement 

continue in 

target cell of the 

same Serving PLMN

Start

Serving PLMN =! Trace PLMN

N Y


Figure 1 : Cases of Immediate MDT Deactivation
Case1:
“Serving PLMN is the same as Trace-PLMN” 
In this case, if the Serving PLMN is changed during Inter-RAT handover, the following possible behaviour are foreseen.
· Behaviour 1-1: 
The reporting of Immediate MDT in the target cell is always deactivated.
 (See: Red Arrows in Figure 1)
Possible solutions for deactivating MDT measurement are discussed in the following section.

· Behaviour 1-2: 
Depending on roaming agreement between operators, Immediate MDT may be continued. (See: Pink Arrows in Figure 1)

Behaviour 1-2 will result into a condition where Serving PLMN =! Trace PLMN in the target cell.
Question:  Whether there is requirement to support possible behaviour 1-2 is not clear.  If possible behaviour 1-2 needs to be addressed, it can be addressed together with case 2.
Note that if we follow the behaviour of PLMN checking for Logged MDT and RLF-report, this kind of behaviour is not necessary to be addressed.
Case 2: 
“Serving PLMN is different from Trace-PLMN” (See Blue Arrows in Figure 1)
In this case, if the Serving PLMN is changed during Inter-PLMN handover, the following possible behaviours can be foreseen.
Behaviour 2-1: 
The reporting of Immediate MDT in the target cell is deactivated. 
Possible solutions for deactivating MDT measurement are discussed in the following section.


Behaviour 2-2: 
The reporting of Immediate MDT in the target is may be continued.
Proposal 4:
It is proposed for RAN2 to agree that behaviour 1-2 (due to roaming agreement Immediate MDT measurement report is continued even if serving PLMN is changed) is not supported. 
In other word,
It is proposed that if serving PLMN change occurs during inter-PLMN handover, Immediate MDT measurement shall be deactivated.
3.2 Solutions to deactivate Immediate MDT 
The following table summarises possible mechanisms to deactivate Immediate MDT reporting, including all cases in section 3.1.
The solutions are mainly differentiated as Source eNB solution and Target eNB solution, each one analysed under the above case 1 (Serving PLMN == Trace PLMN) and case 2 (Serving PLMN =! Trace PLMN).

The Source eNB solution is the solution where the eNB would perform reconfiguration (i.e., removing Immediate MDT related configuration) before handover preparation, and the Target eNB solution is the solution where the eNB would perform reconfiguration during handover preparation in Handover Command.
Solutions to deactivate Immediate MDT depends on the ability eNB to detect occurrence of Serving PLMN change.

The Source eNB can detect the change of serving PLMN by comparing whether PLMN in use (Serving PLMN in Handover Restriction List) is supported in the target eNB.

The Target eNB, basically can not detect the change of Serving PLMN by comparing the PLMN in use in the source cell with the supported PLMN in the target cell. 
This is because according to behaviour 3a in section 2, the source eNB will replace the Serving PLMN to the supported PLMN in the target cell and forward this IE to the target eNB. So the target eNB will receive a forwarded information containing a Serving PLMN information which has the same value as one of its supported PLMN. Hence, the target eNB does not know what the previous Serving PLMN is. 
However, the following conditions apply

· If Serving PLMN == Trace PLMN condition (case1) is always kept, then the Target eNB can be aware if the Serving PLMN has changed during the handover.
This can be done by comparing the Serving PLMN received by the target cell and the Trace PLMN. If they are different, then it would mean that the handover resulted into a change of serving PLMN.

· If Serving PLMN =! Trace PLMN condition (case 2) can exist, then the Target eNB can not be aware whether the serving PLMN has changed during the handover. 
In this case, the “Previous Serving PLMN” needs to be known at the Target eNB, e.g., forwarded from the Souce eNB. Additional NW signaling to realise this is necessary.

It should be noted that Source eNB solution can already be implemented today without any additional standardisation support.

Table 1: Possible solutions to deactivate Immediate MDT configuration
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RAN2 already agreed that the measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
This means that any re-configuration will be performed in the target eNB. 
Considering the target eNB solution for case 2 has a significant impact especially to check whether Serving PLMN changes or not, we think agreement to adopt target eNB solution shoud be discussed after clarifying the necessity and existence of case 2.

Therefore, the following are proposed:
Proposal 5:
For case 1 (Serving PLMN == Trace PLMN), the deactivation of Immediate MDT configuration follows the current transferring and reconfiguration principle, i.e., deactivation in the target eNB. 
However, implementation specific deactivation in the Source eNB is also feasible.
Proposal 6:
For case 2, the necessity to support target eNB solution should be discussed after the necessity and existence of case 2 (Serving PLMN =! Trace PLMN) is identified. 
4. Summary and proposal

The necessity of deactivating Immediate MDT configuration and possible solutions to perform the deactivation was discussed. The relation between Serving PLMN and Trace PLMN in Immediate MDT configuration was also discussed. The following are proposed:

Proposal 1:
It is propose to clarify that in MDT configuration, whether the Serving PLMN ID is always the same or can be different with PLMN ID in the Trace Activation IE.
Proposal 2: 
It is proposed for RAN2 to agree that the evaluation to deactivate (or continue) Immediate MDT measurement is performed based on Serving PLMN (i.e., RPLMN) change during Inter-PLMN handover.

Proposal 3:
If proposal 2 is confirmed, it is proposed that that RAN 2 agrees that PLMN check and deactivation evaluation is controlled and decided by the network. (i.e., not evaluated by the UE)
Proposal 4:
It is proposed for RAN2 to agree that behaviour 1-2 (due to roaming agreement Immediate MDT measurement report is continued even if serving PLMN is changed) is not supported. 
In other word,
It is purpose that if serving PLMN change occurs during inter-PLMN handover, than the Immediate MDT measurement shall be deactivated.
Proposal 5:
For case 1 (Serving PLMN == Trace PLMN), the deactivation of Immediate MDT configuration follows the current transferring and reconfiguration principle, i.e., deactivation in the target eNB. 
However, implementation specific deactivation in the Source eNB is also feasible.

Proposal 6:
For case 2, the necessity to support target eNB solution should be discussed after the necessity and existence of case 2 (Serving PLMN =! Trace PLMN) is identified. 
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				Condition		Case 1: During configuration 
Serving PLMN == Trace PLMN				 Case 2: During configuration 
Serving PLMN = ! Trace PLMN

				Node		Source eNB solution		Target eNB solution		Source eNB solution		Target eNB solution

				Checking method		Comparing Serving PLMN and Supported PLMN in the target		Comparing the new Serving PLMN and Trace PLMN		Comparing Serving PLMN and Supported PLMN in the target		No available solution for Target eNB to be aware of Serving PLMN change

'- Previous Serving PLMN value needs to be forwarded to the Target eNB
-Comparing previous serving PLMN and present serving PLMN 

				Deactivation method		Reconfiguration to the UE before HO Preparation is started		Reconfiguration to the UE during in Handover Command		Reconfiguration to the UE before HO Preparation is started.		Reconfiguration to the UE during in Handover Command

				Impact		Less than 50ms interruption to HO Preparation		-		Less than 50ms interruption to HO Preparation		-

				Concerns		-		-Target eNB may not support MDT function
-Is there any concern of forwarding Trace Activation IE to the target eNB of different PLMN?		-		-Target eNB may not support MDT function
-Is there any concern of forwarding Trace Activation IE to the target eNB of different PLMN?

				Feasibility		Feasible with limited impact		Feasible with limited impact		Feasible with limited impact		Not feasible without NW signaling modification since
Target eNB can not know serving PLMN change
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