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1
Introduction
In the last meeting, RAN2 made the following agreements:
Agreements:

1
NR MDT support IDC mechanism, including: 


- upon detection of IDC, the UE suppress logging and tag MDT report with InDeviceCoexDetected flag.


- UE resumes the measurement logging when the IDC problem is resolved

=>
RAN2 to investigate logging early measurements.

=>
RAN2 to investigate MDT and On-demand SI.

=>
Other topics are still open to be pursued.

RAN3 also sent a LS[1] to RAN2, and it is about UE based solution related to Logged MDT.

	RAN3 WG respectfully asks RAN2 to analyse the issues highlighted above and to provide feedback on a Rel17 UE based solution that could be used to fulfil the requirement that management based logged MDT configurations should not overwrite signalling based logged MDT configurations.


In this contribution, we will further discuss these issues.
2
Discussion
2.1
Management based logged MDT overwriting signalling based logged MDT
In RAN2#110e meeting, RAN2 has the following agreements:

Agreements:

1
The management-based MDT configuration should not overwrite signaling based MDT configuration in all the single connection scenarios and EN-DC scenario. UE based soltuion is not supported in R16.

In our understanding, there are the following scenarios.

Scenario 1: RRC_IDLE

In R16, RAN2 has agreed the event triggered logged MDT, and the UE may not have logged measurements available it enters RRC_CONNECTED and will not report logMeasAvailable in the RRCConnectionCommplete/RRCResumeComplete message. The new gNB does not know whether the UE has been configured with the logged MDT when the UE accesses the new gNB, and thus the management based MDT from the new gNB will overwrite the signaling based logged MDT in the UE.

Scenario 2: RRC_INACTIVE

For RRC_INACTIVE, the UE may access the target gNB during mobility procedures.

For the signaling based logged MDT that has been sent to the UE before UE enters the RRC_INACTIVE, same as the above analysis for RRC_IDLE, the management based MDT from the target gNB will overwrite the signaling based logged MDT in the UE.

For the signalling based logged MDT that has not been sent to the UE before  it enters RRC_INACTIVE, the source gNB will forward the signalling based logged MDT configuration to the target gNB. Therefore, the target gNB will configure the signalling based logged MDT and the gNB will not configure the management based logged MDT for the UE.

Scenario 3: RRC_CONNECTED

During Handover or RRCReestablishment procedures, the serving cells of the UE may be changed. According to the R16 MDT definitions, there is no need to transfer an MDT context (any related configuration information about measurement and reporting) between the source gNB and the target gNB. In addition, the UE will not report logMeasAvailable in the RRCReconfigurationCommplete message.
Therefore, the target gNB does not know whether the source gNB has configured the signaling based logged MDT. And then the target gNB may configure the management based MDT, and the MDT configuration will overwrite the signaling based logged MDT.
According to the LS [1] from RAN3, RAN3 has discussed the requirement in R16 and think the network based solutions are complex and suggest RAN2 to reconsider UE based solutions in R17. 

Observation 1: RAN3 thinks the network based solution is complex and suggests RAN2 to consider the UE based solutions
For the UE based solution, it rely on UE to check and decide on the MDT configuration. After the UE accesses the new gNB, the UE can inform the new RAN whether there is logged MDT measurement configuration. For the requirement that the management-based MDT configuration should not overwrite signaling based MDT configuration, if the new gNB knows the logged MDT configuration type from the UE, the requirement can be met at the new gNB.

In conclusion, we think UE based solution is simpler than the network based solution.
Proposal 1: It is proposed RAN2 to discuss the UE based solution.
In our opinion, the UE based solution includes the following key parts:

· The RAN can include logged MDT type to the UE via RRC messages

· The UE can report the type to the new gNB during mobility procedures

Proposal 2: Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration. The UE reports the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete /RRCRestablishmentCompelete messages if the UE has the logged MDT configuration.
Proposal 3: The reply LS to RAN3 includes the above proposals.
2.2
Logging early measurements
In the last meeting, RAN2 has agreed to investigate logging early measurements.
In R16, the early measurement was introduced in RAN2 and the UE will measure the NR cells in the RRC_IDLE/RRC_INACTIVE even the UE cannot camp on NR cells. We think the UE can also store the available measurement results of early measurement in the logged MDT, which can help the operators to get the information of the signal quantities of NR cells. From the UE side, the UE only need to include the available early measurement results to the logged MDT measurements, and it will not introduce extra complexity to the UE.
Proposal 4: UE includes the early measurement results to the logged MDTs.
2.3
Further enhancements on logged MDT in EN-DC
For the logged MDT in EN-DC, according to the discussions in the last meetings, some companies consider the NSA network and some companies consider the NR SA network in which the UE can be in EN-DC. Therefore, we think we need to analyse case by case.

For the NSA case, operators may want to know the coverage of NR. The reason is that the deployment of SN cell is related to capacity expansion and network planning. NR may be deployed in areas where high traffic occurs. The coverage where a NR cell is available may show whether the deployment of NR SN cell is according to the capacity increase needs. Also operators may want to know the coverage of NR SA before deploying the NR SA. Therefore, RAN2 may need to consider how to collect the coverage of NR in NSA. In NSA, both the MN and SN can configure the immediate MDT measurement. In general, the network will configure the UE to be in EN-DC when the quality of SN is above one threshold. Therefore, the NR SA coverage is different from the EN-DC coverage (as shown in Figure 1) and the operators cannot get the coverage of NR SA before deploying the NR SA. 
Observation 2: In NSA, the operators may want to know the coverage of NR SA before finalising the NR SA deployment.
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Figure 1 Different coverage of EN-DC and NR SA
In order to support the logged MDT for NR cells in NSA, there are two directions:

(1) relevant to R16 early measurement feature, i.e. logs the available early measurement results in the logged MDT as discussed in 2.2.
(2) independent of R16 early measurement feature, i.e. separate measurement configuration and reporting
For the direction (1), we think the operators can only get limited measurement results of NR cells based on the following reasons: 

· In early measurement, the UE only measures the NR frequencies if the UE supports the EN-DC between the E-UTRA serving carrier and the NR carrier frequency. Therefore the UE will only record limited NR measurement results.

· The max duration time of early measurement is 300s. The max duration time of logged MDT is 120 min. The timer of logged MDT is started when the UE receives the LoggedMeasurementConfiguration message. The timer of early measurement is started when the UE receives the RRC release message including the early measurement configuration. Therefore the UE will not have the NR measurement results in some logging periods.
In NSA, the UE cannot camp on the NR cell. Therefore UE will not perform the logged MDT configuration from SN. For direction (2), in our understanding, the MN can broadcast the NR neighbour frequencies in the SIB24 and the UE can measure the NR cells. In order to avoid the UE to reselect to NR cells, the SIB24 can include one indication that the UE does not need to reselect to the NR cells. In this solution, it does not increase the UE complexity because the UE supports the NR SA will perform the NR measurement. It only has a little impact on the UE power consumption because the UE need to measure the NR cells in NSA. 
Proposal 5: For the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells.
For the NR SA network in which the UEs can be in EN-DC, in our understanding, the UEs can connect to NR and use the NR Cell as the PCell. Then the NR PCell can configure the logged MDT for the UEs. We do not find any benefits for the NR PSCell to configure the logged MDT for the EN-DC UEs.  

Proposal 6: In a network that UE can camp on NR cells, NR does not select the EN-DC UE to configure the logged MDT for NR cells. 

3
Conclusions

In this paper, we discuss some logged MDT enhancements, and we have the following observations and proposals as below:
Observation 1: RAN3 thinks the network based solution is complex and suggests RAN2 to consider the UE based solutions
Proposal 1: The UE based solution is simpler than the network based solution.
Proposal 2: Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration. The UE reports the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete /RRCRestablishmentCompelete messages if the UE has the logged MDT configuration.
Proposal 3: The reply LS to RAN3 includes the above proposals.
Proposal 4: UE includes the early measurement results to the logged MDTs.
Observation 2: In NSA, the operators may want to know the coverage of NR SA before finalising the NR SA deployment.

Proposal 5: For the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells.
Proposal 6: In a network that UE can camp on NR cells, NR does not select the EN-DC UE to configure the logged MDT for NR cells. 
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Draft Reply LS to RAN3 on UE based solution related to Logged MDT 
1. Overall Description:

RAN2 thanks RAN3 for the LS on UE based solution related to Logged MDT.
RAN2 has discussed the UE based solution and think the UE based solution is simpler than the network based solution. RAN2 also agrees to consider the UE based solution in R17. 
One candidate solution is: The logged MDT configuration received by the UE includes the logged MDT type (i.e. the management based MDT or the signalling based MDT). The UE reports the logged MDT type when the UE access to the new node.

2
Actions
RAN2 kindly asks RAN3 to take the above information into consideration.
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