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1. Introduction & Background

At RAN#84 meeting, a new SON/MDT support for NR WI has been agreed. Detailed objectives of the work item include:
· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]
· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]
· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 
· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 
· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.
· Specification of L2 measurements [RAN2, RAN3]

· Specification of mobility history information stored by UE for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED UEs, taking LTE mobility history information as a baseline (see TR 38.840) [RAN2, RAN3 may be needed depending on RAN2 progress]

Depending on the progress of the work, the following SON functionalities may be discussed in the later part of the WI:

· PCI selection [RAN3]

· Energy saving (OAM requirements only) [RAN3]

If needed, co-operate with RAN1, SA2, SA5, CT4.
And during study item phase some new functionalities for MDT have been agreed. Some of these new functionalities may require new UE capability support. This contribution discusses whether new UE capability is required for some these functionalities.
2. Discussion
During study item phase, the following MDT new functions were identified and captured in TR 37.816 as follows:
2.1. Logged MDT for both RRC INACTIVE and RRC IDLE UE
Logged MDT for both RRC INACATIVE and RRC IDLE described as follows:
-
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. 

-
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. 

-
MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability. 

For LTE MDT, the UE indicates one capability bit for support for Logged MDT, which indicates that the UE supports logging of downlink pilot strength measurements. NR MDT is similar to LTE logged MDT, thus similar capability for NR MDT support. Therefore,

Proposal 1: Similar to LTE MDT, capability bit for log MDT is supported for NR MDT.

However, Logged MDT in NR is supposed to be supported for RRC INACTIVE UE and RRC IDLE UE. It may be argued that capability of MDT may be considered in twofold:
· Option 1: UE indicates 1 capability bit for RRC IDLE logged MDT support and another capability bit for RRC INACTIVE logged MDT support

· Option 2: UE indicates 1 capability bit for both RRC IDLE logged MDT and RRC INACTIVE logged MDT support
Both options can work properly. Option 1 has the flexibility of allowing to separately configuring UE with logged MDT for only RRC IDLE state measurement, for only RRC INACTIVE state measurement or for both RRC IDLE state and RRC INACTIVE state measurements. But as UE has similar behaviour for both measurement RRC IDLE state and RRC INACTIVE state measurements, Option 2 has seems to be simpler solution.
Proposal 2: For Logged MDT capability indication, UE indicates one of the following alternatives:

· One capability bit for RRC IDLE logged MDT support and another separate capability bit for RRC INACTIVE logged MDT support

· One capability bit for both RRC IDLE logged MDT and RRC INACTIVE logged MDT support

2.2. Beam related parameters reporting for logged MDT
Beam related parameters reporting described as follows:
-
The best beam index (SSB index) of the camped cell is supported as part of the logged MDT report.
-
Beam RSRP/RSRQ of the best beam of camped cell could be included in logged MDT report.
-
Include the 'number of good beams' associated to the cells within the range (which is configured by network for cell reselection) of the R value of the highest ranked cell as part of the beam level measurements in the logged MDT report.

Beam related parameters reporting may require extra UE effort that may excessively consume UE power. Some beam related parameters reporting can be considered as optional and not all UEs are required to support such capability. UE should be able to dynamically indicate it capability of reporting some beam related parameters, such as beam SSB measurement. Therefore,
Proposal 3: RAN2 to discuss whether a capability bit for beam related parameters reporting should be introduced.
2.3. Out-of-coverage detection
Out-of-coverage detection measurement and reporting is considered as follows:
-
The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

-
For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e. UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection.
-
A new indicator is introduced per logged measurement information entry in order to informing of detection of any cell selection state as in Rel-15 LTE MDT.

As described above, UE can be configured to only perform logging for out-of-coverage detection, thus before such configuration, network should be able know whether the UE is able to only perform the logging for out-of-coverage detection. Therefore,
Proposal 4: A capability bit for UE to be configured to only perform logging for out-of-coverage detection should be introduced.

3. Conclusion

This contribution discussed whether capability bit should be introduced for some logged MDT and concluded with:

Proposal 1: Similar to LTE MDT, capability bit for log MDT is supported for NR MDT.

Proposal 2: For Logged MDT capability indication, UE indicates one of the following alternatives:

· One capability bit for RRC IDLE logged MDT support and another separate capability bit for RRC INACTIVE logged MDT support

· One capability bit for both RRC IDLE logged MDT and RRC INACTIVE logged MDT support

Proposal 3: RAN2 to discuss whether a capability bit for beam related parameters reporting should be introduced.

Proposal 4: A capability bit for UE to be configured to only perform logging for out-of-coverage detection should be introduced.




