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1	Introduction
Rel-17 enhancement for Logged MDT has been progressed in the email discussion in [1]. The email discussion focused on resolving proposals on reporting of On-Demand System Information by the UE and on Logged MDT in EN-DC.

[bookmark: _Hlk68190501]To specify Logging of On-Demand System Information, the discussion addressed:
· Which parts of its requested On-Demand System Information a UE should report to the network and whether timing should be included.  
· Whether RACH Report should be extended to include On-Demand System Information related information. 

To specify Logged MDT in Dual Connectivity, the discussion addressed:
· Logged MDT contexts handling in EN-DC scenario and 
· the requirement to not override Signalling based MDT (following RAN3 LS in [2]). 

In this contribution we address topics that could not be concluded after the post meeting email discussion. 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 		MDT and On -Demand SI
The following is proposed in [1]:
Proposal 1: UE reports the SIBs that UE actually intends to request.

In Proposal 1 above, it is proposed that the UE reports the SIBs that the UE intends to request. In our view, we don’t see the need for such in case of a successful scenario. The network has an idea of which SIBs the UE requested. In case of MSG1-based request those SIBs would be some or all of the SIBs in the requested SI message. In case of MSG3-based request those SIBs will be the SIBs requested by the UE. 
Proposal 1: In case of success, we do not see the need for the UE to report to the network the SIBs that the UE requested.
In case that the SI Request by the UE fails, then the network cannot know which SIBs were requested since RACH failed. In this scenario, reporting of the requested SIBs can help the network update the SIBs that are broadcasted to support the respective UEs interested to receive those.
Proposal 2: The UE reports to the network the SIBs that it intends to request only in case of failure.
Another proposal in [1] involves timing information:
Proposal 2: UE does not report the time elapsed since the SI request initiation or the UE modem realizes the need for on demand SI until the successful SI acquisition or the acquisition failure.
On-Demand System Information is not critical or mandatory to be received by a UE. Furthermore, in our view it is difficult for the network to try to optimize how to broadcast different SIBs based on the requesting UEs since those requests are typically random without any pattern that could be used or optimized by the network. For this reason we do not think that UE needs to report the time that has elapsed since the On-Demand SI Request and the final retrieval or failure of the system information by the UE. 
Proposal 3: UE does not report the time that has elapsed since it has sent an On-Demand SI Request to the network and the final acquisition or failure of the System Information by the UE. 
The following is also proposed in [1]:
Proposal 4: It is FFS whether to extend current RA-report to include the on demand SI related information.
The following is also proposed in [1]:
Proposal 3: Both Msg1-based and Msg3-based SI request related information are supported.

In our view, both MSG1- and MSG3-based SI request is useful to be reported
Proposal 4: Support both MSG1- and MSG3-based SI request related information in case of failure.

RACH Report as defined in Rel-16 can store up to 8 RACH Reports related to successfully completed Random Access Procedures. Network can retrieve the RACH Report from a UE by sending a UEInformationRequest message with rach-ReportReq set to “true” to an RRC Connected UE. Subsequently, the UE sends the RACH Report to the network in the UEInformationResponse message. 
However,
1) MSG1-based request for Other SI for a UE in RRC Idle state may end unsuccessfully without preventing the UE from reaching RRC Connected state at some later point in time.
2) MSG3-based request for Other SI for an RRC Connected UE may also fail to succeed without creating an RLF to the UE. 
3) Even though RACH Report contains information of successful RACH procedures, Request for Other SI may end unsuccessfully. Therefore, as per current TS38.331, unsuccessful random access procedure for requestForOtherSI will not be subject to a RACH Report. 
Since RACH Report contains only Random Access Procedures that completed successfully it would fail to log MSG1- or MSG3-based requests for Other SI. 
Two possible options are available:
1) Extend RACH Report to include both RACH procedures that failed to complete successfully as well as successful RACH procedures to allow MSG1 and MSG3-based logging of On-Demand SI in the RACH Report.
2) Introduce On-Demand SI information in Logged MDT procedures. 
Proposal 5: RAN2 is invited to provide their views on the possible options 1) and 2) regarding logging of On-Demand SI.
2.2 		Logged MDT in DC
2.2.1		Logged MDT configuration and UE context(s) in EN-DC
The noted options in email discussion in [1] for Logged MDT handling in EN-DC were defined as follows: 

Options for Logged MDT in EN-DC:

(1) LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. (CATT, Qualcomm, Ericsson, ZTE)
(2) In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations, i.e. for the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells. (Huawei)
(3) Do not introduce SN configuration for logged MDT (neither for camping nor for non-camping/ EMR specific frequencies). (Samsung)
(4) Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated to LTE and the other is associated is NR. (Vivo, Ericsson)


Based on the discussed options, the report of the email discussion in [1] proposed the following:
Proposal 5: It is FFS which option is used for logged MDT in EN-DC
To address the FFS, we refer to Rel-16 NR MDT, that already specified necessary signaling enablers to support MDT in EN-DC for Immediate MDT, with the following rule (see TS37.320):
In signalling based Immediate MDT, MME provides MDT configuration for both MN and SN towards MN. In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. For both MN and SN, Management based MDT should not overwrite signalling based MDT.
eNB can trigger the MDT configuration according to LTE RRC (36.331), gNB can trigger the MDT configuration according to NR RRC (38.331). This can be handled as separate and independent configurations. However, its worth noting the UE has Dual Connectivity while taking immediate MDT measurements.
There are two main differences of Immediate MDT and Logged MDT approaches:
· there is single UE configuration for Logged MDT. According to LTE baseline the key principle of handling Logged MDT configuration imply that newly arriving configuration overwrites any previous configuration
· there is no Dual Connectivity in RRC_IDLE and RRC_INACTIVE

Observation 1: The UE discards previous (ongoing) Logged MDT configuration, upon receiving any new configuration. 
Observation 2: Logged MDT support for DC concerns LoggedMeasurementConfiguration handling (in RRC Connected). 
With DC deployment, the configuration received from MN and SN may represent two different RATs, and the replacement may imply ignoring the OAM trigger to collect data from another technology (e.g., 4G vs. 5G or vice versa in MR-DC). The eNB and gNB may use separate OAM systems. OAMs may be also from two different vendors or two OAMs configurations paths from the same vendor (NR OAM and EUTRA OAM). MDT configurations may originate from these different OAM systems, and it should not be excluded that the OAM system responsible for the NR cells could also generate EUTRA MDT configurations for the purpose of multi-RAT dual connectivity (MR-DC). For the same reason, the OAM system responsible for the EUTRA cells could generate MDT configurations for both EUTRA and NR. Otherwise, the two configurations may target different purposes and different RATs.
Observation 3: The MDT configuration replacement in EN-DC may imply discarding the OAM trigger to collect data from another technology (e.g., 4G vs. 5G), if no coordination applies. 
To ensure both RATs can be measured by MDT effectively, there are two main options possible:
· LTE and NR logged MDT configurations are independent (MN and SN configuration is enabled)
Then eNB can trigger the MDT configuration according to LTE RRC (36.331), gNB can trigger the MDT configuration according to NR RRC (38.331). This can be handled as separate and independent configurations. 
· SN configuration is disabled, but OAM/MN/SN coordination is performed
In case only MN is involved in the Logged MDT configuration, the SN is not required/allowed to pass OAM triggered configuration towards the UE. Similar limitation would apply for NR-DC: the two gNBs would also need to coordinate to enable network flexibility in configuring MDT according to different OAM/Trace sessions. 
An extended Area Configuration or SIB24 can serve the purpose of detecting NR cells, but it does require extension to Trace Activation parameters or certain coordination on the network side to decide, how the NR cells measurements should be triggered. 
It seems less limiting option from Network Management standpoint is to allow the configuration from MN and SN:
Proposal 6: MN and SN configuration is enabled to configure Logged MDT while UE is in DC.
In any case, we believe there should be UE restriction to handle the Logged MDT configuration, as different Logged MDT configurations (independent) may lead to conflicting procedures on the UE side. It may become unclear which cell is serving and which is a neighbor in case the UE is on the LTE/NR edge: 
Proposal 7: UE acts on one Logged MDT context per Logged MDT configuration received in RAT where RRC connection was released.

2.2.2	Signalling-based Logged MDT prioritization
In the RAN2#113 E-meeting, following agreements were achieved:
=>	Introduce UE based solutions in Rel17 to fulfil the requirement that management based logged MDT should not overwrite signalling based logged MDT. FFS the details.
 
Following, the RAN3 request (RAN3 LS in [2]) to introduce some UE support for the case when the idle  UEs  move to connected mode in a new serving RAN, RAN2 has discussed the following options: 
· UE provides assistance by which network can avoid overwriting of an MDT configuration.
· [bookmark: _Toc518610671][bookmark: _Toc518610680]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 does not help the network to avoid overriding but it 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 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 signallign based MDT.
Proposal 8: The UE provides assistance information to the network on involvement in Signaling based MDT.

2.3 		Logged MDT enhancements
2.3.1 		New MDT Logging triggers
RAN2#112e agreed new areas to develop for MDT reports enhancements, i.e. early measurements and On-demand SI. Together with the newly coming requirements and enhancements, the end user impacts should be kept still reasonable.  It should be able to mitigate new NR requirements impacts to the UE. Instead of increasing contents of logged measurements, the network should be able to configure a UE with the most promising configuration. Namely, it should be allowed to restrict the logging according to one or more of a network-based selection criteria (such as logging trigger), and a user equipment-based selection criteria (such as memory). 
Proposal 9: RAN2 should discuss the possibility that Logged MDT configuration can restrict the logging according to one or more of a network-based selection criteria and a user equipment-based selection criteria.
2.3.2 		MDT Logging in RRC States
In NR, RRC Idle and Inactive states are treated in the same way and a common MDT logging configuration is given to the UE, that is applicable for both states. Even though Logged MDT Configuration is enabled when UE is in Connected State, the UE will log its MDT samples when it is in either Idle or Inactive.  
Observation 3: With the common Logged Measurement Configuration it is not possible to distinguish samples coming from RRC Idle or RRC Inactive states.
In addition, a common Logged MDT configuration applied to both states does not give neither guarantees nor control to the network about what data will become an outcome of the logging session. For instance, it might happen that logging in both states did not happen, as the UE did not go through a transition from RRC Inactive to RRC Idle. 
Furthermore, when the UE goes through RRC Inactive and RRC Idle states, distinction of radio samples from two states is an additional burden for the network of 3rd party tools that would need to be developed to analyse the outcomes. The network has no insight to know how many transitions the UE went through without any highly advanced analyses, as the logging is common, it is activated in a common manner and final results of radio measures will give the same nature of samples from two states (for periodical trigger only configured). 
Observation 4: Applying always the same Logged MDT configuration for RRC Idle and RRC Inactive states is inefficient.
The distinction of Idle and Inactive measurement logging could allow the network to target specific measurement campaigns, such as for example, for a specific location or specific UE linked with an NG-RAN context, without having to configure the UE for RRC Idle logging and thus avoiding an unnecessary large amount of collected measurements for the purpose. Even though, in LTE network control for the amount of logged data was limited by design in NR, support for beam-related information and logging through both states will easily lead to shortages of the memory at the UE, reserved for MDT. With increased contents and the requirement to keep impacts to the UE at reasonable level, we believe some selective configuration, aiming at filtering data and precise scheduling of what contents should be recorded by the UE, should be applied.
Observation 5: Distinction of MDT Logging between Idle and Inactive states can reduce the amount of measurements logged by a UE by targeting specific measurement campaigns. 
In addition, the NG-RAN might take the decision to send the UE to RRC Inactive rather than RRC Idle for several reasons, for e.g., signalling optimization or for a faster transition to RRC Connected. This is because UE transition to RRC Connected from RRC Idle requires more messages that transition from RRC Inactive. Thus, it would make sense to enable differentiation of the logged measurements made during Idle and Inactive states. Otherwise, it is not possible for the network vendor to monitor UEs in RRC Inactive state easily, if for example the operator wants to optimize the coverage of 5G to make sure that the UE can quickly resume to Connected mode.
Observation 6: Distinction of MDT Logging between Idle and Inactive states can lead network to better decision making judgement on sending a UE to Inactive state. 
Proposal 10: RAN2 should discuss the possibility to differentiate logged measurements made during RRC Idle and RRC Inactive states.
2.3.3	Enhanced Out of Coverage Detection
In existing specifications, a UE enters “anyCellSelection” state when it does not detect a suitable or acceptable cell. This state depends on 5G signal detection and is ignorant to other possible connections that the UE may be able to detect. In 5G networks, it is possible that a UE has access to multiple other connections, such as Wi-Fi or V2X and PC5 interface access to name a few. It is therefore possible that in existing specifications a UE detects “anyCellSelection” state and starts logging “out of coverage” information while it still enjoys service through an alternate connection. This counterintuitive situation arises, since detection of out of coverage is limited to 5G radio signal detection. 
Proposal 11: RAN2 considers expanding the notion of out of radio coverage detection when the UE is capable to detect other alternate connections. 
2.3.4	Logging in NR-U
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, and at the same time REL-17 WID [3] considers MDT support for NR-U, its worth considering what information can be enabled as MDT report in that context.   
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 LBT failure happens on a PCell, the UE would switch to another BWP to perform random access channel, and then switch to another one if consistent LBT failure also happens there 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 6: 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 12: RAN2 should consider expanding MDT framework to provide logging solution for Unlicensed access.
Proposal 13: RAN2 should consider expanding MDT reports to provide a solution for recording of a cancellation of an LBT failure.
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 7: 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 8: 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. 
[bookmark: _GoBack]Observation 9: 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 14: 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 15: 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: In case of success, we do not see the need for the UE to report to the network the SIBs that the UE requested.
Proposal 2: The UE reports to the network the SIBs that it intends to request only in case of failure.
Proposal 3: UE does not report the time that has elapsed since it has sent an On-Demand SI Request to the network and the final acquisition or failure of the System Information by the UE. 
Proposal 4: Support both MSG1- and MSG3-based SI request related information in case of failure.
Proposal 5: RAN2 is invited to provide their views on the possible options 1) and 2) regarding logging of On-Demand SI.
Proposal 6: MN and SN configuration is enabled to configure Logged MDT while UE is in DC.
Proposal 7: UE acts on one Logged MDT context per Logged MDT configuration received in RAT where RRC connection was released.
Proposal 8: The UE provides assistance information to the network on involvement in Signaling based MDT.
Proposal 9: RAN2 should discuss the possibility that Logged MDT configuration can restrict the logging according to one or more of a network-based selection criteria and a user equipment-based selection criteria.
Proposal 10: RAN2 should discuss the possibility to differentiate logged measurements made during RRC Idle and RRC Inactive states.
Proposal 11: RAN2 considers expanding the notion of out of radio coverage detection when the UE is capable to detect other alternate connections. 
Proposal 12: RAN2 should consider expanding MDT framework to provide logging solution for Unlicensed access.
Proposal 13: RAN2 should consider expanding MDT reports to provide a solution for recording of a cancellation of an LBT failure.
Proposal 14: Rel-17 Logged MDT and RLF report supports SNPN check.
Proposal 15: The cell identification in MDT and SON messages should allow the use of SNPN.
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