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1
Introduction

In the previous meeting, the issue on how to ensure the management based MDT doesn’t overwrite signalling based MDT was discussed. It is confirmed that the principle that “management based MDT should not overwrite signaling based MDT” is valid for all single connection and EN-DC scenarios

Possible solutions which have been discussed:

1) For Inactive UEs: A solution can be based on, but not limited to, signaling, from old Serving NG RAN node to new Serving NG RAN node, of an indication of an active Signaling Based Logged MDT configuration at the UE.

2) For Idle UEs:  A solution can be based on, but not limited to, signaling, from AMF to new Serving NG RAN node. To be continued..
.2
Discussion

2.1  For Inactive case
There are four solutions discussed before.
1. The old Serving NG RAN node sends an indication of whether there is an active Signalling Based Logged MDT configuration at the UE to the new Serving NG RAN node, in Xn RETRIEVE UE CONTEXT RESPONSE message.

2. The old Serving NG RAN node sends the remaining logging duration for the UE to the new Serving NG RAN node, in Xn RETRIEVE UE CONTEXT RESPONSE message.
3. The old Serving NG RAN node sends the activation timer at which the UE was configured with the signalling based logged MDT configuration and the original logging duration for the configuration to the new Serving NG RAN node, in Xn RETRIEVE UE CONTEXT RESPONSE message.

4. OAM based solution.

In order to compare the solutions, we need to distinguish two different cases for the inactive mode UE in which the different solutions are used. In below shows the two cases:
1. The signalling based logged MDT has been sent to the UE before UE in the RRC-Inactive mode, 
2. The signalling based logged MDT has not been sent to the UE before UE in the RRC-Inactive mode, 

In case 1, once the logged MDT configuration is sent to the UE, the old NG-RAN will remove the MDT configuration from the UE context. If the UE is resumed in a new NG-RAN node, the old NG-RAN node sends the logged MDT status to the new NG-RAN. The procedure is showed in Figure -1. The above three solutions are all possible to transfer the logged MDT status. Comparing with solution 1, the difference between solution 2 and solution 3 is quite small. The advantage of solution 2 and solution 3 is to provide the target NG-RAN node with the information about when the logged MDT expired in the UE. If the logged MDT period is expired, the target NG-RAN can configure another management based MDT without introducing overwrite issue. OAM solution need to involve SA5 and CN OAM should broadcast the MDT status to all the RAN OAM. 
For the case 1, the new MDT indication is a new separated IE. It is better not to include it within Trace Activation IE since MDT configuration is not required to transfer between gNBs if logged MDT is configured to the UE, but the MDT Indication is needed to transfer from old NG-RAN to new NG-RAN.
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Figure-1 ： Case 1-MDT configuration is sent to UE before UE in RRC-Inactive

In case 2, if the logged MDT configuration IE has not been sent to the UE before UE enter RRC-Inactive mode. The old NG-RAN node stores the MDT configuration into UE context. When UE is resumed in a new NG-RAN node, the signalling based MDT configuration will be sent to the new NG-RAN node. It is showed in Figure-2. From the existing MDT configuration IE, the new NG-RAN node can know there is a logged MDT for this UE but has not been configured in the UE. The new NG-RAN node can configure UE with the signalling based logged MDT and will not configure measurement based logged MDT. So the overwrite problem can be solved by the presence of MDT configuration IE itself. No need to introduce MDT indication for case 2.
Proposal 1:   It is beneficial to add “remaining duration” or “configuration time & duration” in Xn RETRIEVE UE CONTEXT RESPONSE message. It is used for the case that a logged MDT has been configured in the UE. If the logged MDT has not been configured in the UE, MDT Configuration IE itself can be used to avoid overwrite problem. 

But there is a new problem for case 2, as indicated in [4]. Due to the RRC-inactive mode UE, the MDT timer in the CN and UE side will be not synchronized. When the CN sends a message to configure UE with the logged MDT, a timer is start in CN to observe if the logged MDT is expired. If the UE is in RRC Inactive, the MDT configuration will be stored in old NG-RAN and may be sent to the UE by another NG-RAN later. The T330 in UE is started later than the timer in CN. If the old NG-RAN simply transfers the stored MDT configuration to the new NG-RAN, the timer in CN and the timer in UE are un-synchronized, i.e. they start at different time and stopped at different time. 
Observation 1:   Due to the RRC Inactive mode, the logged MDT timer maintained in CN and UE may be un-synchronized. 

The problem of timer mix-match problem is not critical for the RRC Inactive mode UE. The target NG-RAN knows the MDT configuration and therefore the target NG-RAN can avoid to configure a management based logged MDT before the logging duration expired in the UE. The problem is critical for the idle UE who was in RRC Inactive mode, then resumed and received the MDT configuration, starts logging timer. Later the UE moves into RRC-connected mode before the logging duration is expired. It is discussed in the next section. 
Proposal 2:   It is proposed to confirm the mis-match problem exists. 
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Figure-2： Case 1-MDT configuration is not sent to UE before UE in RRC-Inactive. Mix-match exists 
2.2  For Idle case

There is a case that a gNB receives logged MDT from the AMF for a RRC inactive mode UE, the gNB stores the MDT configuration, until the UE is resumed. Then the gNB can configure the logged MDT for this UE. The UE start a timer for the logged MDT. As showed in figure 2, the MDT timer in UE and the timer in AMF are not synchronized. The UE performs logging during the idle period. Before the timer is expired, the UE initiates RRC connection setup and moves into RRC active mode. The AMF is not sure if the MDT timer is still active in UE. It is because the MDT configuration is pended in the gNB for a while before it is sent to the UE. If the AMF sends the MDT indication based on its maintained timer, the wrong information will be given to the NG-RAN and the NG-RAN may configure a management based MDT to overwrite the signalling based MDT. The problem is showed in Figure 3. When UE make RRC connection in gNB3 at T3, the timer in AMF is expired and the AMF will not send MDT indication to gNB3. gNB3 may configure a management based MDT if no indication is received, then overwrite problem occurs.
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Figure 3: Overwrite problem for Idle case
Another problem for idle case is if the UE was in RRC inactive and the AMF configured a logged MDT. If the UE moves into RRC Idle mode, e.g. RRC release triggered by network, the logged MDT configuration has no chance to be configured to the UE. 
If above problem occurs, the AMF needs to know when the timer is start at the UE. 
Both solution 2 and solution 3 can be used here t overcome the problem. There is little difference in AMF behaviour for these two solutions. In solution 2, the gNB1 sends the remaining timer to the gNB2 when UE is resumed in gNB2, and gNB2 reports the remaining timer to the AMF when NG connection is releasing. The AMF will calculate a new remaining timer and send it to the gNB3. In solution 3, the gNB2 send the absolute timer, i.e. MDT activation timer, to the AMF. 
In summary the AMF behaviour is different for below cases:

1) If the AMF configured MDT before and doesn't receive a MDT activation timer, the AMF knows the MDT configuration has not been sent to the UE, due to UE is changed into idle mode from the inactive mode. The AMF can configure another logged MDT for this UE.

2) If the AMF configured MDT before and receive MDT activation timer, the AMF check the MDT configuration stored in the UE context and knows if the MDT is expired in the UE. If it is not expired, the AMF notifies the NG-RAN about the MDT indication. If it is expired, the AMF will not send the MDT indication.
Proposal 3:   It is proposed the NG-RAN node notifies the logged MDT activation time to the AMF in case the UE moves into RRC Idle mode. 
From the AMF to the gNB3, MDT indication should be transferred. The solution discussed in the section 2.1 can be used for Idle mode UE. MDT indication to the NG-RAN can include one of the below information:
· Basic information: the AMF knows if the logging is expired in the UE side, according to the MDT activation time reported from the NG-RAN, the AMF can set a correct indicator to indicate if a signalling based MDT have been configured at the UE.

· Optimization information: the AMF can indicate the remaining timer or activation timer with logging duration to the NG-RAN, to indicate if a signalling based MDT has been configured and when it is expired.

Both are workable. Slightly prefer the optimization information is sent from AMF to NG-RAN in that the optimization information can assist the NG-RAN to decide when a management based logged MDT can be configured.
Proposal 4:  It is proposed the AMF notifies when a logged MDT is configured in the UE by sending activation time with logging duration to the NG-RAN in case the UE moves into RRC connected mode.
2.3  For Connected case

According to RAN2 agreement, the requirement for no overwriting applies to all the scenarios. Last meeting, we agreed there is no issue of Rel-16 MR-DC, while no conclusion for RRC connected mode UE. For the connected mode UE, we think if the signalling based logged MDT is sent to the UE, the source NG-RAN will release the MDT configuration, same as the handling for RRC Inactive mode UE. The logged MDT configuration is useless in the target NG-RAN. And in SA5 spec in [2], it is said no propagation of the MDT configuration is performed for logged MDT in case of handover. So we proposed if a solution is adopted for RRC Inactive mode UE, the similar solution should be adopted for RRC connected mode UE. 
Proposal 5:  Add MDT Indication into the proper messages for Xn/NG mobility procedure.

3
Text Proposal
In this document, the below proposals are proposed:
Proposal 1:  It is beneficial to add “remaining duration” or configuration time & duration in Xn RETRIEVE UE CONTEXT RESPONSE message. It is used for the case that a logged MDT has been configured in the UE. If the logged MDT has not been configured in the UE, MDT Configuration IE itself can be used to avoid overwrite problem. 

Proposal 2:   It is proposed to confirm the mis-match problem exists. 

Proposal 3:   It is proposed the NG-RAN node notifies the logged MDT activation time to the AMF in case the UE moves into RRC Idle mode. 

Proposal 4:  It is proposed the AMF notifies when a logged MDT is configured in the UE by sending activation time with logging duration to the NG-RAN in case the UE moves into RRC connected mode.

Proposal 5:  Add MDT Indication into the proper messages for Xn/NG mobility procedure.
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