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1 Introduction

One of the objectives RAN-centric data collection study item [1] is to address the following architectural scenarios:
· Definition: Identify relevant measurement quantities, events and faults for collection and utilization. On top of existing RRM measurements and LTE L2 measurements, identify metrics to be newly introduced or to be refined, including [RAN2]:

1. RRM measurement quantities, RLF and access failure information, etc from consenting UEs,

2. L2 measurement quantities.

3. L1 measurement quantities (e.g. Timing Advance in RAR)

4. Sensor data for UE orientation/altitude to log in addition to location (e.g., digital compass, gyroscope, barometer)

· Collection: Study the procedure for configuration and collection of UE measurements, L1/L2 RAN node measurements and signalling procedure for distributed and central analysis. Identify the potential standard impact on related network entities. Additionally for MDT study following solutions [RAN3, RAN2]:

· Logged MDT focusing on RRM measurements;

· Immediate MDT focusing on RRM measurements
In this contribution, we will discuss the support needed for MDT in NG-RAN.  In particular, the issue related to the support of MR-DC has been significantly revised.
2 Discussion
During RAN2#105bis, the following agreements regarding RRC_INACTIVE state was reached:

Agreements:

1: The release operation for logged measurement configuration in the INACTIVE UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance (due to logging duration expiry).
2: For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE.

3: The logged measurement stored in UE during RRC INACTIVE and IDLE are kept for a given common period before they are deleted as in LTE MDT.
4: MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability.
The agreement stems from the assumption in [2] that a UE in RRC_INACTIVE the measurement requirements for cell reselection purpose are same as in RRC_IDLE. Although we agree both RRC_INACTIVE and RRC_IDLE are very similar in terms of reselection behaviour as defined in [3], there are a couple of events that are worth logging.  According to [4], if the UE in RRC_INACTIVE state fails to find a suitable cell and camps on the acceptable cell to obtain limited service, the UE shall perform the actions upon going to RRC_IDLE. This could also occur if upon cell reselection to another RAT, the UE shall discard the stored UE Inactive AS context and any configuration for RRC_INACTIVE state. And as pointed out in the email discussion [5], upon T319 expiry or Integrity check failure the UE will perform the actions upon going to RRC_IDLE as part of resume failure, It would be helpful to the NW if the UE can log information that may assist the NW in knowing why the UE transitions to IDLE and could potentially assist the network in deciding whether the UE should be released to INACTIVE or IDLE.  For example, if the UE stays in INACTIVE for a long period of time before sending RRC Resume for purposes other than to perform RNAU, it may be better for the NW to release the UE to IDLE. Since the conditions that cause the UE to transition from INACTIVE to IDLE are not necessary due to resume failure it wouldn’t be appropriate to only log this event in one of the failure reports, i.e., accessibility failure report or RLF report.  Instead such a transition from INACTIVE to IDLE should be part of Logged MDT, esp. considering the case for the failure to find a suitable cell described above should be considered a coverage issue. Furthermore, as described in agreement 2 above the same Logged MDT is expected to be used as the UE transitions from INACTIVE to IDLE; therefore it would be beneficial to indicate in the log such a transition esp. if the measurements between INACTIVE and IDLE look very much the same otherwise.    
  Proposal 1: 
Measurements of state transitions from RRC_INACTIVE to RRC_IDLE should be part of Logged MDT. 
  Proposal 2: 
Measurements of RRC Resume failures from RRC_INACTIVE should be logged as part of Accessibility measurement. 
Currently, for Logged MDT, the UE logs the measurement quantities for downlink pilot strength measurement consisting of both RSRP and RSRQ for LTE. However, this does not necessarily reflect the cell that the UE reselected for camping.  In some cases the UE does not choose the highest ranked cell for camping. For example, if rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell and not the highest ranked cell [3].  In another example, if the absolute priority is configured for F1, the UE reselects a cell on F1, even if the cell on F2 provides the best RSRP. And in the case when the serving cell fulfils Squal > ThreshServing, LowQ, the UE stays on the serving cell, even if a cell on a lower priority cell provides the best cell. Lastly, in the current NR-U discussions, it is described in the objective of the WI that it would be necessary to extend NR-U operation for cell selection/reselection, including enabling the possibility for the UE to camp on a non-best cell if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN [7].
  Proposal 3: 
For Logged MDT the UE should include the serving cell that the UE camped on while in IDLE or INACTIVE.
Another aspect worth discussing concerns inter-RAT measurements as it pertains to MR-DC. Currently, it is not yet clear whether both the MN and the SN or just the MN will configure MDT to the UE.  And this may also depend on whether the OAM will provide MDT configuration to both the MN and SN or just the MN.  During the email discussion [8], it seems relatively clear that for Immediate MDT measurements of both MN and SN are needed even if the mechanism of how MDT is configured to the UE is still undecided. However, it is not yet clear whether the UE would perform measurements of the MN and the SN when it transitions to IDLE/INACTIVE. Some may think that since DC is not active in IDLE/INACTIVE then it is not necessary to perform measurement on the SN.  It would certainly be easier if the UE only has to perform measurement on the MN while in IDLE/INACTIVE, but the important thing is really to consider whether measurement of the SN is also needed and not just for convenience or simplicity. One should recall that one of the fundamental design principal behind MDT for LTE is that IDLE UEs will also perform logged measurements for coverage enhancement to increase the availability of measurements from the large number of IDLE UEs compared to CONNECTED UEs. This principle should be continued for NR regardless of DC or non-DC. 

Observation 1: Logged MDT for SN in IDLE/INACTIVE can significantly increase the availability of measurements for coverage enhancement.
For Logged MDT in LTE, the configuration, measurement collection and reporting of the concerning measurement is always performed on cells of the same RAT type although the configuration of Logged MDT does not change with RAT change, i.e., logged measurement configuration and logs are maintained when the UE is in any state in that RAT, despite multiple periods interrupted by UE presence in another RAT.  In particular, it is assumed in LTE that there is only one RAT-specific logged measurement configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one [2].  Since the UE will not camp on SN when in IDLE/INACTIVE the UE will never be able to measure SN while in IDLE/INACTIVE if we follow the rule that cross-RAT configuration and measurement are not allowed. 

Observation 2:  For Logged MDT, if the UE only measures the RAT where it is camped on, the UE will not be able to perform measurements of SN.
However, previously RAN2 did not need to consider the support for DC and certainly not for MR-DC.  Considering the need for coverage enhancement, it will still be necessary to consider how the UE will be configured to measure SN for Logged MDT. Furthermore as part of LTE_NR_DC_CA enhancement, it was agreed during the RAN2#105bis meeting that for DCCA early measurement:

Agreements

…

11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

This means 5G UE in LTE IDLE needs to measure/store the radio conditions of NR cells that are candidates for SN in EN-DC and it needs to report the measurement results earlier than the normal connected mode measurement reporting.

Observation 3:  To support DCCA early measurement, 5G UE in LTE IDLE needs to measure/store the radio conditions of NR cells that are candidates for SN in EN-DC and it needs to report the measurement results earlier than the normal connected mode measurement reporting.
To add sufficient flexibility to support MR-DC we think cross-RAT configuration could be considered, e.g., MN may configure measurements belonging to SN.  This would allow the UE to perform measurements of both MN and SN belonging to different RATs while only camping on MN.
  Proposal 4: 
RAN2 should consider whether cross-RAT configuration and measurements of Logged MDT should also be supported for MR-DC.
Additionally, since one of the primary functions of Logged MDT is for determining coverage availability, we should also consider whether measurement associated with NR-U operations should be logged.  In particular, the UE could be configured with channel occupancy measurements in addition to RSSI [6][7].  Also it may be beneficial for the UE to indicate in the log whether the camped cell is the highest ranked since it’s possible the highest ranked cell belongs to a different PLMN. 
  Proposal 5: 
RAN2 should consider whether Logged MDT should also support measurement associated with NR-U operations.
Furthermore, NG-RAN supports the CU-DU function split which is essential for supporting the current IAB work item [9]. Some of the pertinent measurement aspect to ensure lossless delivery of control information and data, RLF handling as well as scheduler related metrics.

  Proposal 6: 
RAN2 should consider whether MDT measurements related to IAB operation should also be supported.
According to the WID, another objective is to study the use cases and benefits of RAN centric Data utilization pertaining to LTE-V2X (PC5 and Uu) [1].  In addition to the Uu radio interface measurements, measurements on the PC5 interface along with the UE’s required data volume, location information for broadcast over PC5 may assist the NW with Mode 4 resource management.   
  Proposal 7: 
RAN2 should study the need for MDT measurements in the PC5 radio interface for V2X. 
Last but not least, so far data collection has not been targeted for MTC devices.  Although 5G has been targeted for eMBB and URLCC, it is also expected that mMTC will become a main target for enhancement since it is already developed as part of Rel-13/14.  Since the MTC UEs are particularly sensitive when it comes to power consumption and memory size, RAN2 should consider if MDT should also support potential enhancements for mMTC.  

   Proposal 8: 
RAN2 should consider if MDT for mMTC should be supported.
3 Conclusion

In this contribution, we discuss the issues that should be addressed for MDT measurement under NG-RAN. We have following proposals.
Proposal 1: 
Measurements of state transitions from RRC_INACTIVE to RRC_IDLE should be part of Logged MDT.   
Proposal 2: 
Measurements of RRC Resume failures from RRC_INACTIVE should be as part of Accessibility measurement.  
Proposal 3: 
For Logged MDT the UE should include the serving cell that the UE camped on while in IDLE or INACTIVE.

Observation 1: Logged MDT for SN in IDLE/INACTIVE can significantly increase the availability of measurements for coverage enhancement.
Observation 2:  For Logged MDT, if the UE only measures the RAT where it is camped on, the UE will not be able to perform measurements of SN.

Observation 3:  To support DCCA early measurement, 5G UE in LTE IDLE needs to measure/store the radio conditions of NR cells that are candidates for SN in EN-DC and it needs to report the measurement results earlier than the normal connected mode measurement reporting.
Proposal 4: 
RAN2 should consider whether cross-RAT configuration and measurements of Logged MDT should also be supported for MR-DC.
Proposal 5: 
RAN2 should consider whether Logged MDT should also support measurement associated with NR-U operations.
Proposal 6: 
RAN2 should consider whether MDT measurements related to IAB operation should also be supported.
Proposal 7: 
RAN2 should study the need for MDT measurements in the PC5 radio interface for V2X.

  Proposal 8: 
RAN2 should consider if MDT for mMTC should be supported.
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