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1. Introduction
The new Rel-16 SI “Study on RAN-centric data collection and utilization for LTE and NR” was approved at the TSG RAN #80 meeting. During RAN2 last meeting, companies agreed that both logged MDT and immediate MDT will be supported in NR, and reached consensus that both cell level and beam level RSRP/RSRQ/SINR measurement results can be reported in immediated MDT. In this contributions, we further discussed the measurement quantities for NR logged MDT. 
2. Discussion
Considering the specialty of NR, following aspects can be considered for RRM measurement quantities:
· Aspect1: Cell or frequency type: PCell capable, PSCell or SCell capable only;
· Aspect2: RS resources: SSB or CSI-RS;
· Aspect3: Beam level quality or Cell level quality;
· Aspect4: Quantities: RSRP, RSRQ, SINR;
As agreed in RAN2_105 meeting, for immediate MDT, UE can report measurements to network using normal NR measurement method, such as periodical or event-triggered measurements. Therefore, all of above types are naturally supported in NR immediate MDT.
3. Consideration on logged MDT
For logged MDT, similar to LTE, the measurement configuration (e.g. LoggedMeasurementConfiguration) is used when UE is in RRC_CONNECTED state, and UE starts measurement collection when UE enters IDLE or INACTIVE states. 
In this section, we study on the measurement quantities based on the listed aspects. 
· Aspect1: Cell or frequency type
Differ from LTE system, in NR system, to assist IDLE or INACTIVE UEs to perform cell selection and re-selection, only the frequency of PCell capable cells will be broadcast in system information, and for this kind of cells, only the SSB frequency of initial BWP will be indicated to UE. So typically “PSCell only”, “Scell only” and “PSCell and SCell” capable cells can be invisible to IDLE or INACTIVE UEs in Rel-15.
Observation 1 	In Rel-15, PCell incapable cells (e.g. for PSCell and SCell purpose) can be invisible to IDLE or INACTIVE UEs, due to they are not broadcast in system information.
However, those kind of cells may also encounter coverage problem or RACH problem. Hence, it is worthy to discuss the necessity of supporting logged MDT on these kind of cells.
In our understanding, PCell incapable cells cannot be treated as handover or cell-reselection candidates. To reduce the UE and network complexity, it seems acceptable to only adopt immediate MDT on PCell incapable cells, no enhancement is needed for logged MDT case. For the case that PSCell is broadcasting SIB1 without TAC, UE is not required to do extra effort to eliminate it. From UE perspective, UE only need to measure on the frequencies broadcast in system information. It is up to network implementation whether to include the frequency of PSCell/SCell only cells in system information. This is also applicable to IDLE mode inter-RAT measurement on LTE frequencies.  
Proposal 1:  UE will only measure on the NR or LTE frequencies broadcast in system information for NR logged MDT.
On the other hand, in Rel-16 CA and DC enhancement discussion, to suppport fast DC/CA setup, for SSBs off sync raster, companies tend to agree to support UE to measure on these SSBs when UE is released to IDLE/INACTIVE states. For UE configured with logged MDT and early measurement at the same time, it is unclear whether the early measurement results will be stored in logged MDT result or not? 
Observation 2 	In Rel-16 CA/DC enhancement, UE may support measurement on SSBs off sync raster when UE is released to IDLE or INACTIVE state. It is unclear whether this measurement results can be stored in logged MDT or not.
In LTE logged MDT, the entire feature has no impact to UE IDLE mode measurement behaviour, UE is only required to store the measurement results based on the configured time interval. On sake of this, we see no need to exclude the early measurement results on purpose.  
Proposal 2:  When UE is configured with both CA/DC early measurement and logged MDT, the CA/DC early measurement results can also be included in logged MDT if available.
In LTE logged MDT, UE stops logging behaviour when UE’s memory is full, due to the limited storage, it is beneficial to ask UE to only store the measurement results on interested frequencies. From network’s perspective, this can be achieved by indicate a frequency list in loggedMeasurementConfiguration. Upon reception of this frequency list, UE only has to store the serving cell result and results of frequencies which belonging to this list. 
Proposal 3:  UE can be indicated with a frequency list which storage is needed in logged MDT.
· Aspect2: SSB or CSI-RS
According to the current NR specification, so far CSI-RS based measurement is not support for Idle/Inactive UEs for cell reselection purpose, at least for now, we haven’t seen strong motivation to support CSI-RS based measurement for logged MDT. So we propose to focus on SSB based measurement in logged MDT.  
Proposal 4:  Only SSB based measurement is supported in NR logged MDT.
· Aspect3: Beam level quality and Cell level quality
It is natural to report cell level quality to network in logged MDT report, because the cell level results (i.e. derived from multiple beams) is used for handover judgment, hence the bad cell level results can more or less reflect the coverage problem or handover problems(e.g. MRO). 
· Issue1: whether to report beam level quality in logged MDT?
However, for beam level quality, as illustrated in below figure, if one of SSBs (beam direction) is deteriorated abnormally, it may result in coverage problem and handover failure, in this case, the cell level quality is lower when UE’s position is in the red cycle. Technically, from network perspective, it is able to determine the problem beam index as long as obtain the UE location. However, since the beam could be narrow (e.g. L=64), if UE is moving quickly, and the location information and RSRP/RSRQ results are not generated precisely at the same time, network may derive the wrong beam index by mistake. 


Figure 3 Multi-Beam illustration
Observation 3 	Without beam level results, network is required to estimate the problem beam index based on precise UE location reporting.
On the other hand, in order to reduce UE power consumption, network may enable E-CID method for location reporting, but the accuracy is not as high as GPS. So from RAN2’s perspective, it makes sense to send beam level quality to network to assist network’s judgment. 
Proposal 5:  UE is required to report both SSB cell level results and beam level results in NR logged MDT.
· Issue2: How to select the reported beams?
The total number of SSBs within one NR cell (or TRP) can be differ from each other, and the maximum number is based on SSB subcarrier spacing. For FR2 cells, up to 64 SSBs can be configured. In current specifications, for Idle/Inactive UEs, it performs cell level quality derivation based on the parameters broadcast in SIBs, such as “nrofSS-BlocksToAverage” and “absThreshSS-BlocksConsolidation”. While for connected UEs, network can request UE to report up to “maxNrofRsIndexesToReport” beam indexes in measurement report. 
In LTE logged MDT, UE stops collecting measurement results when UE’s memory is full, compare to LTE, the storage of beam level results will make the situation worse due to each cell may have multiple beam level results. 
Observation 4 	In LTE logged MDT, UE stops logged MDT collection when UE’s memory is full.
From network perspective, it is more flexible to introduce some control mechanism of beam result reporting. Similar to normal measurement report, following alternatives can be considered:
· Alt1: All detected SSBs exceed a threshold are reported in logged MDT;
· Alt2: Up to N best beams are reported in logged MDT;
· Alt3: For beams exceed a threshold, up to N best beams are reported in logged MDT. 
Proposal 6:  Discuss following alternatives of beam level reporting in NR logged MDT.
· Alt1: All detected SSBs exceed a RSRP threshold are reported;
· Alt2: Up to N best beams are reported (e.g. in descending order of RSRP);
· Alt3: For beams exceed a RSRP threshold, up to N best beams are reported (e.g. in descending order of RSRP).  
· Aspect4: Which quantities (RSRP/RSRQ/SINR) should be reported?
In LTE logged MDT, the reporting quantity is fixed RSRP and RSRQ. For NR logged MDT, the measurement are performed under Idle/Inactive states, SS-SINR is not supported so far. So in NR logged MDT, no matter of cell level results and beam level results, the simplest way is to adopt the same principle in LTE (i.e. report both RSRP and RSRQ).
Proposal 7:  Regardless of cell level or beam level results, both RSRP and RSRQ results are reported in NR logged MDT.
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
Observation 1 	In Rel-15, PCell incapable cells (e.g. for PSCell and SCell purpose) can be invisible to IDLE or INACTIVE UEs, due to they are not broadcast in system information.
Observation 2 	In Rel-16 CA/DC enhancement, UE may support measurement on SSBs off sync raster when UE is released to IDLE or INACTIVE state. It is unclear whether this measurement results can be stored in logged MDT or not.
Observation 3 	Without beam level results, network is required to estimate the problem beam index based on precise UE location reporting.
Observation 4 	In LTE logged MDT, UE stops logged MDT collection when UE’s memory is full.
Proposal 1:  UE will only measure on the NR or LTE frequencies broadcast in system information for NR logged MDT.
Proposal 2:  When UE is configured with both CA/DC early measurement and logged MDT, the CA/DC early measurement results can also be included in logged MDT if available.
Proposal 3:  UE can be indicated with a frequency list which storage is needed in logged MDT.
Proposal 4:  Only SSB based measurement is supported in NR logged MDT.
Proposal 5:  UE is required to report both SSB cell level results and beam level results in NR logged MDT.
Proposal 6:  Discuss following alternatives of beam level reporting in NR logged MDT.
· Alt1: All detected SSBs exceed a RSRP threshold are reported;
· Alt2: Up to N best beams are reported (e.g. in descending order of RSRP);
· Alt3: For beams exceed a RSRP threshold, up to N best beams are reported (e.g. in descending order of RSRP).  
Proposal 7:  Regardless of cell level or beam level results, both RSRP and RSRQ results are reported in NR logged MDT.
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