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1 Introduction
In R16 SON/MDT, event-triggered logged MDT approach is specified for 5G NR. Specifically, outofCoverage is one of the events have been defined. The purpose of defining such event is to help the network retrieve the radio measurement results of UE when UE enters any cell selection----UE cannot find a suitable cell after a complete scan of all RATs and all frequency bands support by the UE.
However, for 5G deployment, especially at the initial or the medium phase, as a UE vendor, we would like to avoid user 5G service experience interruption due to 5G coverage hole. In this contribution, we would like to present our views on this topic.
2 Discussion
Currently, in some scenarios such as travelling by the subway train, UE might experience 5G service interruption due to 5G coverage hole. Then, UE is forced to camp on 4G cell or even other RAT like 3G. Since the 4G network is crowded and the serving bandwidth is narrow, the subscriber satisfactory level will drop a lot. Therefore, from our point of view, it is important for the network to find out these 5G coverage hole to improve the 5G deployment. However, according to the R16 TS 38.331 and TS 38.304, 5G coverage hole could not trigger UE in RRC_IDLE state to log radio measurement results. Instead, only when the UE cannot find any suitable cell on all RATs, the outofCoverage event can be triggered to log the radio measurement results of the UE, indicated as follows:


Observation 1: according to the R16 TS 38.331 and TS 38.304, 5G coverage hole could not trigger UE in RRC_IDLE state to log radio measurement results. Instead, only when the UE cannot find any suitable cell on all RATs, the outofCoverage event can be triggered to log the radio measurement results of the UE. 

From our perspective, it is necessary to introduce a RAT specific outofCoverage event type in the LoggedEventTriggerConfiggged IE in the logged MDT configuration. In such a way, when the UE could not find any suitable cell on the targeted RAT (e.g., 5G) related carrier frequencies, a corresponding event could be triggered.

Note that although RAT-specific reselection related frequencies are configured in SIB3/4 or RRC release msg, not all such frequencies should UE perform measurement. All depends on the serving cell measurement results and reselection priority comparison results, which will be explained in next two subsections.

2.1 When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
When the current serving cell radio measurement is good, according to the cell reselection principle, the UE only needs to perform radio measurements on the carrier frequencies with higher reselection priority. Suppose UE cannot find any suitable cell on these carrier frequencies belonging to the target RAT, i.e., RAT1, and the current serving RAT, RAT2, is different from the target RAT, logging of the radio measurement results and indication of the outofCoverage on the specific target RAT should be triggered. 
In addition, since there might exist carrier frequencies belonging to the target RAT but with lower reselection priorities than the serving frequencies, although UE cannot perform radio measurement on these carrier frequencies, UE should also log the information of the absence of radio measurement on these carrier frequencies in the logged measurement report, for ensuring the integrity of the RAT specific outofCoverage indication. This will allow the network to investigate other UE’s report to see if the coverage on these carrier frequencies with lower reselection priorities are not good as well and to judge if it is needed to improve the coverage of the target RAT around the reporting location.
Proposal 1: RAN2 to agree that in the case of Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ being met, if the UE cannot find any suitable cells with higher reselection priorities on the target RAT, logging of the radio measurement results and indication of the outofCoverage for the target RAT should be triggered.
Proposal 2: RAN2 to agree that in the case of outofCoverage for the target RAT is triggered, UE needs to include the information indicating which set carrier frequencies are of lower reselection priorities, for the convenience of the network to further investigate the coverage of these carrier frequencies over the UE reported location.
2.2 When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ
When the current serving cell radio measurement is bad, according to the cell reselection principle, the UE needs to perform radio measurements on all carrier frequencies configured by SIB3/4 or RRCRelease msg regardless the reselection priorities. Suppose UE cannot find any suitable cell on all carrier frequencies belonging to the target RAT, logging of the radio measurement results and indication of the outofCoverage on the specific target RAT should be triggered. In addition, to let the network know that all available frequencies belonging to the target RAT have been scanned, the UE might need to include the indication of ‘Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ’ in the logged measurement report.
Proposal 3: RAN2 to agree that in the case of ‘Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ’, if UE cannot find any suitable cell on carrier frequencies belonging to the target RAT, UE needs to log the radio measurement results and indicates the outofCoverage on the target RAT in the logged measurement report.

Proposal 4: RAN2 to agree to include the indication of ‘Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ’ in the network, for the network to know that all available frequencies belonging to the target RAT have been scanned. 
3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: according to the R16 TS 38.331, 5G coverage hole could not trigger UE in RRC_IDLE state to log radio measurement results. Instead, only when the UE cannot find any suitable cell on all RATs, the outofCoverage event can be triggered to log the radio measurement results of the UE. 
Proposal 1: RAN2 to agree that in the case of Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ being met, if the UE cannot find any suitable cells with higher reselection priorities on the target RAT, logging of the radio measurement results and indication of the outofCoverage for the target RAT should be triggered.

Proposal 2: RAN2 to agree that in the case of outofCoverage for the target RAT is triggered, UE needs to include the information indicating which set carrier frequencies are of lower reselection priorities, for the convenience of the network to further investigate the coverage of these carrier frequencies over the UE reported location.

Proposal 3: RAN2 to agree that in the case of ‘Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ’, if UE cannot find any suitable cell on carrier frequencies belonging to the target RAT, UE needs to log the radio measurement results and indicates the outofCoverage on the target RAT in the logged measurement report.

Proposal 4: RAN2 to agree to include the indication of ‘Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ’ in the network, for the network to know that all available frequencies belonging to the target RAT have been scanned, in cases of ‘Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ’. 
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TS 38.331:


eventType


The value outOfCoverage indicates the UE to perform logging of measurements when the UE enters any cell selection state, and the value eventL1 indicates the UE to perform logging of measurements when the triggering condition (similar as event A2 as specified in 5.5.4.3) as configured in the event is met for the camping cell in camped normally state.








TS 38.304:


5.2.7	Any Cell Selection state


This state is applicable for RRC_IDLE and RRC_INACTIVE state. In this state, the UE shall perform cell selection process to find a suitable cell. If the cell selection process fails to find a suitable cell after a complete scan of all RATs and all frequency bands supported by the UE, the UE not in SNPN AM shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high-quality cell, as defined in clause 5.1.1.2.


The UE, which is not camped on any cell, shall stay in this state.











