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Introduction

In this contribution, we will further discuss the remaining issues and potential solution to support logged MDT configuration when UE in RRC_INACTIVE.
Discussion
-------------------------------------------------------- From TS 37.320 start --------------------------------------------------------
The logged measurement stored in UE during RRC INACTIVE and RRC IDLE state are kept for a given common period before they are deleted as in LTE MDT.
If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:

-
The NG-RAN stores the logged MDT configuration in the UE context;

-
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;

-
When the UE resumes the RRC connection in one new NG-RAN, the new NG-RAN can configure  the MDT configuration for the UE, only if the signalling based logged MDT was received by the new NG-RAN from the previous NG-RAN or AMF. It is not required to propagate the management based logged MDT configuration.
-------------------------------------------------------- From TS 37.320 start --------------------------------------------------------
As described in above text, when signalling based logged MDT is received from the CN targeting UE in RRC_INACTIVE, NG-RAN will store the MDT configuration in the context and configure to UE upon resuming.

Observation 1: As described in above text, when signalling based logged MDT is received from the CN targeting UE in RRC_INACTIVE, NG-RAN will store the MDT configuration in the context and configure to UE upon resuming.

In NR, the logged MDT configuration includes a duration timer, which will starts when UE receives the logged MDT configuration and continues irrespective of UE state transition. When CN initiates signalling based MDT towards UE in RRC_INACTIVE, since no reject message will be received, CN will consider the logged MDT configuration has been received successfully and starts the duration timer, while actually the duration timer in UE will only starts after it resume the RRC connection, which results in inconsistency of time period between CN and UE. 
Observation 2: CN starts duration timer on it’s side when sending logged MDT configuration to UE in RRC INACTIVE, while the duration timer in UE’s side will starts after it resumes RRC connection, which results in inconsistency of MDT time period between CN and UE. 
In our understanding, the intention of duration timer is for CN to guarantee the MDT results are collected in the time period it is interested in. However, according to the specified behavior as indicated in above highlighted description, UE might logged MDT outside the time period configured by CN. To avoid this, when NG-RAN configures the received signlling based MDT it shall take into account the time difference between the time point the MDT configuration is received and the time it will be configured to UE. That is, when a RAN node receives a signaling based logged MDT configuration including a time duration from CN for a UE in RRC_INACTIVE, the RAN node stores the logged MDT configuration. The NG-RAN is not required to configure or propagate the received signalling based logged MDT when the MDT configuration is invalid according to the time duration and the time point the logged MDT configuration is received from CN. When the UE resumes the RRC connection is the same NG-RAN or new NG-RAN, and if the logged MDT configuration is still valid, the RAN node shall set the time duration to the remaining valid time (i.e. the time duration minus the time past from the time point the logged MDT configuration is received from CN) before configure or propagate the received signalling based logged MDT. 

Considering the duration time specified in TS 38.331 is not continuous, therefore it shall be specified if the remaining valid time is not equal to the candidate value as specified in TS 38.331. One simple solution would be to set the remaining time to the nearest candidate value. 
Observation 3: The intention of duration timer is for CN to guarantee the MDT results are collected in the time period it is interested in while current specified behavior when UE in inactive might let UE log MDT outside the time period configured by CN. 
Proposal 1: When signalling based logged MDT is received when UE in RRC_IANCTIVE, the NG-RAN only configure or propagate the logged MDT configuration received when the MDT configuration is valid according to the time duration and the time point the logged MDT configuration is received from CN. 

Proposal 2: The RAN node shall set the time duration to the remaining valid time (i.e. the time duration minus the time past from the time point the logged MDT configuration is received from CN) before configure or propagate the received signalling based logged MDT. 

Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: As described in above text, when signalling based logged MDT is received from the CN targeting UE in RRC_INACTIVE, NG-RAN will store the MDT configuration in the context and configure to UE upon resuming.

Observation 2: CN starts duration timer on it’s side when sending logged MDT configuration to UE in RRC INACTIVE, while the duration timer in UE’s side will starts after it resumes RRC connection, which results in inconsistency of MDT time period between CN and UE. 

Observation 3: The intention of duration timer is for CN to guarantee the MDT results are collected in the time period it is interested in while current specified behavior when UE in inactive might let UE log MDT outside the time period configured by CN. 
Proposal 1: When signalling based logged MDT is received when UE in RRC_IANCTIVE, the NG-RAN only configure or propagate the logged MDT configuration received when the MDT configuration is valid according to the time duration and the time point the logged MDT configuration is received from CN. 

Proposal 2: The RAN node shall set the time duration to the remaining valid time (i.e. the time duration minus the time past from the time point the logged MDT configuration is received from CN) before configure or propagate the received signalling based logged MDT. 

One TP has been provided in the Annex.
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5.4.2
RRC_IDLE & RRC_INACTIVE

For UE in RRC_IDLE state Logged MDT procedures as described in 5.1.1 apply.

For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE state and may be continued in RRC IDLE state; or vice versa.

The logged measurement stored in UE during RRC INACTIVE and RRC IDLE state are kept for a given common period before they are deleted as in LTE MDT.
If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:

-
The NG-RAN stores the logged MDT configuration in the UE context;
-
If the MDT configuration is invalid according to the time duration in the received logged MDT configuration and the time point the logged MDT configuration is received from CN:
- The NG-RAN deletes the logged MDT configuration in the UE context;
-
Else:
-
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can set the time duration to the remaining valid time and configure the MDT configuration for the UE;
-
When the UE resumes the RRC connection in one new NG-RAN, the new NG-RAN can set the time duration to the remaining valid time and configure the MDT configuration for the UE, only if the signalling based logged MDT was received by the new NG-RAN from the previous NG-RAN or AMF. It is not required to propagate the management based logged MDT configuration.
Note: The remaining time equals to the length of duration time received in the logged MDT minus the time past from the time point the logged MDT configuration is received from CN. If the length remaining time is not equal to any candidate durationTime as specified in TS 38.331, NG-RAN sets the remaining time to the nearest candidate value.
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