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1 Introduction
In RAN2#105 [1], the following agreement was made for MDT:
Agreements:

1
For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. The details about BRSRP/BRSRQ/BSINR for the serving cell and neighbour cells can be further studied.

2
From RAN2 perspective both Management-based MDT & signaling-based MDT can be either Logged MDT or Immediate MDT..

3
For Signaling-based MDT in NR, the user consent is required as in LTE.

FFS:
For Logged MDT, the beam-level RSRP/RSRQ should be included in the measurement logging together with cell-level RSRP/RSRQ. The details about the number of BRSRP/BRSRQ values for the serving cell and neighbour cells can be further studied.
FFS:
In Rel-16, a UE supports the location report if the location information is available, i.e., do not include the “locationReport” in the UE-NR-Capability field.

In this contribution, we discuss the first FFS, i.e. whether beam level measurements can be included in logged MDT.
2 Discussion
Logged MDT functionality involves measurement logging by UE in IDLE mode. Network initiates the procedure to UE in RRC Connected by sending LoggedMeasurementConfiguration message, which is used to transfer configuration parameters for Logged MDT. In "camp normally" state, a UE shall perform logging as per the logged measurement configuration. In "any cell selection" state, a UE shall perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected' and time stamp), the periodic logging stops in this state. In RAN2#105 [1], logged MDT was extended to RRC_INACTIVE state. 

Agreement of NR MDT

1
Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.
Observation 1: In NR, the UE can be configured with logged MDT to perform measurement logging in IDLE/RRC_INACTIVE state.

The purpose of logged MDT is for discovering coverage and handover problem. In LTE logged MDT, CRS based RSRP/RSRQ is collected based on the same measurements required for cell reselection purpose, without extra UE measurements required in IDLE state.
Observation 2: In LTE logged MDT, CRS based cell RSRP/RSRQ is collected based on the same measurements specified for cell reselection, without extra UE measurements required in IDLE state.

In NR cell reselection, the specified measurement quantities are still cell RSRP/RSRQ. The only difference is that the UE may need to derive one cell level measurement quantity amongst multiple SSBs.   

=====================Copy from TS 38.304 [2] ===========================

For cell reselection in multi-beam operations, the measurement quantity of this cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
-
if nrofSS-BlocksToAverage is not configured in SIB2; or
-
if absThreshSS-BlocksConsolidation is not configured in SIB2; or
-
if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:

-
derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11].

-
else:

-
derive a cell measurement quantity as the linear average of the power values of up to nrofSS-BlocksToAverage of highest beam measurement quantity values above absThreshSS-BlocksConsolidation.
===================================================================
Observation 3: In NR cell reselection, the specified measurement quantities are still cell RSRP/RSRQ. The only difference is that the UE may need to derive one cell level measurement quantity amongst multiple SSBs.   
Thus, in our understanding, if we introduce beam level measurements, it will require extra UE measurement in IDLE/INACTIVE state. People may argue that the UE may be required to get number of good beams which was introduced for multi-beam operations on top of R criteria, and thereby it is not UE extra efforts. However, this is a misunderstanding of NR measurement model in TS 38.300 [3], which is shown in Figure.1. In IDLE/INACTIVE mode, the bottom branch (beam level measurement) is not performed by the UE because configuration of L3 beam filtering and beam selection for reporting are not included in system information. The UE gets number of good beams based on L1 filtered beam measurements. Thus, introducing beam reporting in logged MDT will require extra UE measurements in IDLE/INACTIVE state.  
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Figure.1 NR measurement model

Observation 4: In IDLE/INACTIVE mode, the bottom branch (beam level measurement) of NR measurement model in TS 38.330 can’t be performed by the UE because configuration of L3 beam filtering and beam selection for reporting are not included in system information. The UE gets number of good beams based on L1 filtered beam measurements. Thus, introducing beam reporting in logged MDT will require extra UE measurements in IDLE/INACTIVE state.   
Meanwhile, because L3 beam measurements are not supported in IDLE/INACTIVE mode, there is no RAN4 requirements for it (e.g. how often the UE should do logged beam measurements). So, RAN4 has to be involved even if majority supports beam reporting in logged MDT.
Observation 5: There is no RAN4 requirements for L3 beam measurements in IDLE/INACTIVE mode (e.g. how often the UE should do logged beam measurements). RAN4 has to be involved even if majority supports beam reporting in logged MDT.

Finally, we also doubt the usefulness of beam reporting in logged MDT. Some companies seem to think it is useful to identify the coverage of an individual beam. However, our concerns are:
· Beam measurement results are quite unstable. User movement, angular rotation and fast channel variation may cause signal degradation frequently, especially in mmW deployment. Outdated beam measurements reporting will mislead NW and operators.
· If beam results are regarded to be stable, then NW can configure the UE to report beam measures in RRC_CONNECTED mode. 
Observation 6: The usefulness of beam reporting in logged MDT is questioned: 
· Beam measurement results are quite unstable. User movement, angular rotation and fast channel variation may cause signal degradation frequently, especially in mmW deployment. Outdated beam measurements reporting will mislead NW and operators.

· In scenario that beam results regarded to be stable, NW can configure the UE to report beam measures in RRC_CONNECTED mode. 

Based on above analysis, we propose:
Proposal 1: Do not introduce beam measurements in logged MDT because of the following concerns:
· It requires to specify new RAN4 requirements for L3 beam measurements in NR IDLE/INACTIVE mode. The standardization efforts are heavy.  

· It requires extra UE measurements in IDLE/INACTIVE state, which is bad for UE power saving. 
· Its usefulness is questioned: beam measurement results are quite unstable in most NR scenarios. Outdated beam measurements reporting will mislead NW and operators. And NW can configure the UE to report beam measures in RRC_CONNECTED mode in scenario that beam results regarded to be stable. 

Proposal 2: Even if majority supports beam reporting in logged MDT, RAN4 has to be involved for new measurement requirements in IDLE/INACTIVE state.
3 Summary
In this contribution, we discuss whether beam level measurements can be included in logged MDT. We propose:
Observation 1: In NR, the UE can be configured with logged MDT to perform measurement logging in IDLE/RRC_INACTIVE state.

Observation 2: In LTE logged MDT, CRS based cell RSRP/RSRQ is collected based on the same measurements specified for cell reselection, without extra UE measurements required in IDLE state.

Observation 3: In NR cell reselection, the specified measurement quantities are still cell RSRP/RSRQ. The only difference is that the UE may need to derive one cell level measurement quantity amongst multiple SSBs.   

Observation 4: In IDLE/INACTIVE mode, the bottom branch (beam level measurement) of NR measurement model in TS 38.330 can’t be performed by the UE because configuration of L3 beam filtering and beam selection for reporting are not included in system information. The UE gets number of good beams based on L1 filtered beam measurements. Thus, introducing beam reporting in logged MDT will require extra UE measurements in IDLE/INACTIVE state.   
Observation 5: There is no RAN4 requirements for L3 beam measurements in IDLE/INACTIVE mode (e.g. how often the UE should do logged beam measurements). RAN4 has to be involved even if majority supports beam reporting in logged MDT.

Observation 6: The usefulness of beam reporting in logged MDT is questioned: 

· Beam measurement results are quite unstable. User movement, angular rotation and fast channel variation may cause signal degradation frequently, especially in mmW deployment. Outdated beam measurements reporting will mislead NW and operators.

· In scenario that beam results regarded to be stable, NW can configure the UE to report beam measures in RRC_CONNECTED mode. 

Proposal 1: Do not introduce beam measurements in logged MDT because of the following concerns:

· It requires to specify new RAN4 requirements for L3 beam measurements in NR IDLE/INACTIVE mode. The standardization efforts are heavy.  

· It requires extra UE measurements in IDLE/INACTIVE state, which is bad for UE power saving. 
· Its usefulness is questioned: beam measurement results are quite unstable in most NR scenarios. Outdated beam measurements reporting will mislead NW and operators. And NW can configure the UE to report beam measures in RRC_CONNECTED mode in scenario that beam results regarded to be stable. 

Proposal 2: Even if majority supports beam reporting in logged MDT, RAN4 has to be involved for new measurement requirements in IDLE/INACTIVE state.
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