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Introduction
In this contribution, we will further express our views on RLF/HOF report enhancement for NPN considering overall companies views collected in the post email discussion on NPN remaining issues.  

Discussion
2.1 UE mobility among different SNPNs(i.e. ESNPN)
Based on the previous meeting, RAN3 has supported for logged MDT for E-SNPNs. Furthermore, RAN2 discussed which list of SNPN IDs should be in the logged MDT report needs further clarification, there are three kinds can be considered:

Option 1: Registered SNPN ID (PLMN ID + NID) in which all the logged MDT entries recording occurred inside each entry of logMeasInfoList.
Option 2: ESNPN list outside the logMeasInfoList.
Option 3: All registered SNPN IDs in which all the logged MDT entries occurred as a list (without duplication) outside the logMeasInfoList.
Key to the discussion of the above issue is whether ESNPN is supported. If ESNPN is not supported, then as long as UE does PLMN checking, the logged MDT report by UE belongs to that SNPN for sure. However, based on the conclusions of RAN3, the ESNPN scenario is supported in logged MDT. This means that UE can collect logged MDT in multiple SNPNs (e.g., SNPN1 and SNPN2). In other words, the same PLMN ID can be associated with different NIDs. In order to avoid the above situation, the NID may need to be included in the report so that the network knows which SNPN the report from the UE was collected in the ESNPN. Therefore, we support Option 1.
Observation 1: Based on the conclusions of RAN3, the ESNPN scenario is supported in logged MDT.
Proposal 1: Registered SNPN ID (PLMN ID +NID) is included in the logged MDT report.

However option 1 along may not fulfil the requirement on ESNPN checking. Similar to EPLMN list checking performed for PN, a list of ESNPN needs to be stored at UE’s side so that UE can perform SNPN checking before send availability bit to NW. Either Option2 or Option3 can fulfil the requirement, option2 is straightforward and clear while option3 can save some overhead. Based on above analysis, it is suggested to select either Option 2 or Option 3 for UE to perform ESNPN checking.

Observation 2: Both Option2 and Option3 can be used for UE to perform ESNPN checking, there is no much difference between the two options. 

Proposal 2: RAN2 select between below two options for UE to perform ESNPN checking:

Option 2: ESNPN list outside the logMeasInfoList.
Option 3: All registered SNPN IDs in which all the logged MDT entries occurred as a list (without duplication) outside the logMeasInfoList.
2.2 SNPN id details for RLF/HOF report (considering ESNPN)
Based on the email discussion, RAN2 to discuss whether ESNPN can be applied to RLF/HOF report besides the Logged MDT:

-
Option 1: Limit RLF/HOF record and report to the registered SNPN, one nid is enough;

-
Option 2: ESNPN is supported for RLF/HOF report, and separate nid(s) may need in the RLF/HOF report to identify the other part of SNPN IDs for different usage, together with the different PLMN ID part in e.g. previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16 and reestablishmentCellId-r16

Based on the previous RAN3 meeting, and the following agreements on SNPN have been achieved:

	RAN3 concluded that inclusion of SNPN ID in the RLF report could be beneficial for observability. RAN3 did not find the use case where addition of SNPN ID in the RLF report is beneficial for mobility optimization.


Based on RAN3's conclusion, SNPN ID in the RLF report could be beneficial for observability, but it is not found to be beneficial for mobility optimization. In addition, the scenario for ESNPN was discussed at the last meeting of RAN3, but there was no consensus on supporting ESNPN mobility in RLF report. Therefore, we think it is sufficient to include a NID in the RLF/HOF report without further optimization.
Proposal 3: It is sufficient to include a NID in the RLF/HOF Report without further optimization.
2.3 Support logging of OOC instance
For logged MDT report, some companies think the anyCellSelectionDetected indication in the report is sufficient for out-of-coverage analyses since the network will consider there is a coverage hole only if all the UEs (including NPN-capable UE and non-NPN-capable UE) report anyCellSelectionDetected indication. However, for OOC in NPN when UE is working on a CAG only mode, the reason UE enters anyCellState could be multiples.

For example an NPN UE might goes to any Cell Selection state due to being barred when the strongest/highest Ranked cells of all of the frequencies are deemed as not suitable since it does not belong to allowed NPN network. If such use case happens frequently it could imply that there is a potential NPN deployment need or the selected frequencies/cells for NPN deployment is sub-optimal.  

Observation 3: For NPN UE will goes to any cell selection state due to being barred on all frequencies when the  strongest/highest Ranked cells of all of the frequencies doesn’t belong to allowed NPN network.

Of cause, an NPN UE can still experience normal OOC when there is no cell with quality good enough for UE to camp on. In such case the OOC is an actual coverage hole caused due to bad cell coverage. 
Observation 4: An NPN UE can still experience normal OOC when there is no cell with quality good enough for UE to camp on, which is due to actual coverage problem.
Additional information(e.g., OOC is due to weak signal strength or due to cell being barred), to allow further differentiation the root cause why UE goes to any cell selection state in NPN network could be beneficial in logged MDT report logged in NPN, which can help NW to know whether to fix the coverage problem or to configure or set up more properly NPN deployment for UE.  Wherein the cell being barred means the UE was barred and enter into OOC service due to the strongest/highest Ranked cells of all of the frequencies are not the suitable for the unmatched network ID, and the Weak Signal means the UE is out of coverage.

Observation 5: Information on further OOC cause value could be beneficial in logged MDT report logged in NPN, which can help NW to know whether to fix the coverage problem or whether to optimize NPN deployment for UE. 
Proposal 4: Supports further differentiation OOC cause (e.g., whether due to weak coverage or due to cell being barred) when logging any cell selection state in NPN MDT results.  
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: Based on the conclusions of RAN3, the ESNPN scenario is supported in logged MDT.
Observation 2: Both Option2 and Option3 can be used for UE to perform ESNPN checking, there is no much difference between the two options. 

Observation 3: For NPN UE will goes to any cell selection state due to being barred on all frequencies when the  strongest/highest Ranked cells of all of the frequencies doesn’t belong to allowed NPN network.

Observation 4: An NPN UE can still experience normal OOC when there is no cell with quality good enough for UE to camp on, which is due to actual coverage problem.
Observation 5: Information on further OOC cause value could be beneficial in logged MDT report logged in NPN, which can help NW to know whether to fix the coverage problem or whether to optimize NPN deployment for UE. 
Proposal 1: Registered SNPN ID (PLMN ID +NID) is included in the logged MDT report.

Proposal 2: RAN2 selects between below two options for UE to perform ESNPN checking:

Option 2: ESNPN list outside the logMeasInfoList.
Option 3: All registered SNPN IDs in which all the logged MDT entries occurred as a list (without duplication) outside the logMeasInfoList.
Proposal 3: It is sufficient to include a NID in the RLF/HOF Report without further optimization.

Proposal 4: Supports further differentiation OOC cause (e.g., whether due to weak coverage or due to cell being barred) when logging any cell selection state in NPN MDT results. 
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