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1	Introduction
RAN2#113bis-e made the following agreements: 

Agreements:
3	Option 3 (R2-2104434) is used for logged MDT in EN-DC, i.e., do not introduce SN configuration for logged MDT (neither for camping nor for non-camping/ EMR specific frequencies).
4	UE provides assistance by which network can avoid overwriting of an MDT configuration.
5	Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration.


In this contribution we address remaining aspects of Logged MDT configuration in EN-DC. In addition, this contribution discusses other areas that are worth considering for improving Logged MDT procedures and report contents in Rel-17. 
2	Discussion
2.1	Signalling-based Logged MDT prioritization
In the RAN2#113bis e-meeting, the following agreement was achieved:
5	UE provides assistance by which network can avoid overwriting of an MDT configuration.
Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration.

In our understanding, the introduction of information on logged MDT type into MDT configuration provides the UE with a guideline how to act on newly coming MDT configuration.  In case, the UE transitions to RRC_IDLE and reconnects to a new cell (other than stored the UE context), the UE could either reject, ignore or handle another MDT config, if there is one prioritized MDT session ongoing.
To make the mechanism efficient, besides the Logged MDT type IE introduction, there should be some following UE action and some assistance provided to the network so that the network ensures that the management-based MDT configuration does not propagate nor repeat management based MDT configuration unnecessarily to the user involved in signaling based MDT. However, since Management based MDT is more statistical and data lose from this kind of session is not that critical (compared to Signaling based MDT) it may require further understanding if feedback on Management based MDT brings any benefits:
Proposal 1: The UE provides assistance information to the network on involvement in Signaling based MDT. The UE assistance information on involvement in Management based MDT is FFS.

2.2	Logging in NR-U
In Post RAN2#113-e meeting email discussions 851, it is confirmed that NR-U related optimization will be discussed in rel-17.
NR support for unlicensed spectrum (NR-U) intends to expand the applicability of NG-RAN radio to support operation in unlicensed bands.  NR-U provides operators more spectrum option when deploying 5G networks. Since the MDT is a generic tool to discover network issues, it is worth considering what NR-U specific information can be enabled as MDT report.   
The natural area of interest for NR-U issues detection might be occurrence of LBT failure. We note however, that already Rel-16 supports a flavour of indicating NR-U issues by RLFreport with its cause set to lbtFailure. 
When UE experiences RLF caused by LBT failure on a PCell, it would switch to another BWP to perform random access channel, and will repeat the BWP switching until it has tried all the BWPs configured with RACH or succeeds in one.  LBT MAC CE is reported if RACH on the BWP that does not fail and the triggered LBT failure is cancelled.  
Observation 3: LBT MAC CE is reported if RACH on the BWP that does not fail and the triggered LBT failure is cancelled.  
Otherwise, RLF and consequently re-establishment is triggered when all the BWPs with RACH are failed.  However, only a bitmap of the serving cells is included in the LBT MAC CE indicating which cell(s) are experiencing consistent LBT failure without indicating how many BWP(s) the terminal device has tried.
The knowledge of possible LBT failure cancellation is not feasible to be obtained by the network device because the triggered LBT failure as mentioned above may be cancelled in some scenarios (e.g., RA completion for PCell, BWP switching, SCell deactivation, RRC reconfiguration) at the UE without notifying the gNB.
Proposal 2: RAN2 should consider expanding MDT framework to provide logging solution for Unlicensed access.
Proposal 3: RAN2 should consider expanding MDT reports to provide a solution for recording of a cancellation of an LBT failure.

2.3	Logged information for UL/DL coverage unbalanced 
Based on  the email discussion in RAN2#113bis-e reported in R2-2104536, UL/DL coverage imbalance issue could not be concluded:

UL/DL coverage imbalance
Proposal 13A: FFS how to identify and solve the problem about UL/DL coverage imbalance.

As we discussed in R2-2100602, detection of UL coverage issues by the NG-RAN nodes can be easily achieved with a simple flag in the RLF report on:
·  ‘DL unavailability’ related information.

The “Downlink Quality” field in RLF report could be determined as follows: 
-	If an RLF occurs with the root cause “T310 expiry” or “T312 expiry” detecting out-of-sync for the serving cell then the field is set to “downlink disappeared”. Of course, for this case the failure is obvious, and the new field is redundant. But field is relevant in case of UL coverage issue as shown in the following.
-	If an RLF occurs with the root cause “maximum number of RLC retransmission reached” or “random access problem”, then the UE sets the field to “downlink always available” by default indicating a pure UL coverage issue.
-	If UE detects a suitable cell for the re-establishment, the field remains set to “downlink always available”.
· If the re-establishment fails, but UE still measures DL reference signals, irrespective whether from the RLF cell or new cell, and starts to new connection setup attempts, the field keeps the value “downlink always available”
If the re-establishment fails, and UE is also no longer able to measure DL reference signals, the UE changes the field to “downlink unclear”.
· If UE starts another connection setup attempt after while indicates that DL signal was detected. However, if connection setup fails, the field remains set “downlink unclear”.
If however the UE is out-of-sync and not able to measure DL reference signals for a while, the value of the field in RLF report, if existing, to “downlink disappeared”.
Applying the proposed indications can be realized by the following sequence of events:
1. RLF à “Downlink quality” = “downlink always available”
2. Re-establishment attempt fails à Update of stored RLF report with results from re-establishment attempt; “Downlink quality” = “downlink unclear”
3. UE is losing DL signal and sets “Downlink quality” = “downlink disappeared”
4. UE detects a DL Reference Signal and tries to reconnect: CEF1 à “Number of connection failures” = 1
“Downlink quality” = “downlink unclear”
5. UE is again losing DL and sets “Downlink quality” = “downlink disappeared”
6. UE again detects DL signal and tries to reconnect: CEF2 à “Number of connection failures” = 2
“Downlink quality” = “downlink disappeared”
7. Re-connection to network à Indication about available CEF and RLF report
Retrieval of the reports from the network à NG-RAN receives reports with “Downlink quality” = “downlink unclear” and “Number of connection failures” = 2 and the other information from the reports. Downlink unclear expresses that DL also partly disappeared, even though the main problem is cause by UL issues.
Due to the new information the NG-RAN knows that there were 2 CEFs, i.e. DL was at least partially received by the UE, but the UL was not working. If the out-of-sync periods (DL not measurable) lasts for long time, UE can finally set “downlink disappeared” in RLF, indicating that DL coverage needs to be corrected too.
For more precise identification of the DL coverage quality during the UL coverage outage we propose to extend the RLF report with “DL quality” information for better characterization of the DL signal during an UL outage:
Proposal 4: RLF report is extended with “DL quality” information for better characterization of the DL signal during an UL outage. 

3	SNPN impact on PLMN check for MDT
3.1 PLMN check for MDT reports
When the UE is requested to report some stored information such as logged measurements or RLF report, it first checks if the current PLMN is the same that the one that requested the measurement. 
The check concerns all the operations related to Logged MDT and RLF report, starting from logging initiation through storage of the data till the eventual reporting (association of the logged data with PLMN id, storing PLMN id, checking PLMN id before data retrieval, sending MDT data only to a RPLMN if it matches with a stored PLMN id).
Observation 1: UE checks the RPLMN when initiating sending the stored MDT data to avoid sending MDT data to wrong PLMN.
In particular, we note that RLF report is a mandatory feature in the UE. 
Observation 2: UE mandatorily checks the RPLMN when initiating sending the stored RLF report data to avoid sending MDT data to wrong PLMN.
3.1 SNPN check for MDT reports
In Rel-16, the feature developed in WI “NG_RAN_PRN-Core”(RP-191563), allows the deployment of SNPN (Standalone Non Public Network). The selection of the network provider will be made using Network ID (NID). More precisely the combination of a PLMN ID + NID identifies an SNPN.
SNPN support was developed in NR, in parallel to the first release of NR MDT. When SNPN is used, the UE may not be connected to PLMN as such, but to another kind of service provider.
For MDT, by default, the UE should provide the stored information only to the relevant Network. Due to co-existence of SNPN and regular PLMN, the UE behaviour on data collection in case selected PLMN-Identity becomes NPN, remain ambiguous:
	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList or npn-IdentityInfoList fields included in SIB1.


After connecting to a cell and selecting PLMN id in case of NPN, the procedure leaves ambiguous interpretation on how the UE should proceed. The basic PLMN check for MDT reports does not support SNPN storage, thus actually it leads to a failure scenario in case of SNPN. 
Observation 3: Lacking support of MDT PLMN check for SNPN may lead to failure scenario.
To avoid the failure scenarios for this mandatory feature, the Rel-17 UE should perform any selectedPLMN-Identity check before reporting RLF report. For this purpose, the UE needs to support storage and maintenance of SNPN through the same procedural steps, that apply to regular PLMN check in RLF reporting, i.e., the UE should check the Registered SNPN the same way it checks the RPLMN. 
For RLF report this feature is more critical, but we believe the enhancement would also benefit Logged MDT, as it secures any logged report reporting to a right network.
Proposal 5: Rel-17 Logged MDT and RLF report supports SNPN check.
4	SNPN impact to cell identification
4.1	SNPN presence in Cell Identity
Rel-16 NR SON and MDT reports use the IE CGI-Info-Logging-r16 in several places to identify the cell, where relevant SON or MDT event took place. 
With the co-existence of SNPN, we believe it is important to consider the identification of a cell being used as reference information in logged measurements, RLF and CEF reports. If the cell, which becomes visible to the UE turns out to be SNPN cell, for consistent reporting the Cell Global Information used for MDT and SON reports,  will need to be enhanced to allow SNPN ID. Otherwise, we limit the implementation options to run SON and MDT features. 
Proposal 6: The cell identification in MDT and SON messages should allow the use of SNPN.
5	Conclusion
In this contribution we have made the following proposals:
Proposal 1: The UE provides assistance information to the network on involvement in Signaling based MDT. The UE assistance information on involvement in Management based MDT is FFS.
Proposal 2: RAN2 should consider expanding MDT framework to provide logging solution for Unlicensed access.
Proposal 3: RAN2 should consider expanding MDT reports to provide a solution for recording of a cancellation of an LBT failure.
Proposal 4: RLF report is extended with “DL quality” information for better characterization of the DL signal during an UL outage. 
Proposal 5: Rel-17 Logged MDT and RLF report supports SNPN check.
Proposal 6: The cell identification in MDT and SON messages should allow the use of SNPN.





