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Introduction
In this contribution we cover Logged MDT aspects relevant for R17, although some concern issues not concluded within R16 e.g. overwrite avoidance. This is mainly because potential RAN2 impacts, if any, are more likely for R17. The paper also discusses several areas and includes includes the following proposals:
· MRDC
· (concerns non-camping frequencies and hence independent from IRAT continuation/ per RAT configuration, which concerns camping frequencies)
· Confirm that MDT does not require UE to perform additional measuremennts (but merely to log what it has available)
· Do not support SN configuration is not required for logged MDT
· Support logged MDT for non-SIB4 frequencies from R17
· Overwrite avoidance
· Clarify whether overwrite avoidance is required in following cases:
· When logging duration has expired but UE has results stored
· When logging duration has not expired but UE has no results
· Before concluding to revert overwrite agreement, RAN2 should conclude which UE based approach is appropriate
· Adopt the approach in which UE provides assistance enabling network to avoid misconfiguration
· Agree that UE based approach can only be introduced from R17
· Agree to not introduce further IRAT enhancements in R17 (i.e. neither continuation of logging nor per RAT configurations)
· IDC
· Upon detecting IDC, continue event based measurement logging and if triggered, add a field indicating the UE experienced IDC
· Upon detecting IDC, suspend periodic measurement logging and add an entry indicating UE experienced IDC (as in LTE)
Discussion
Review of current status R16/ R17
During the RAN2#106 meeting RAN2 reached several agreements regarding MDT with MRDC, see below.
Agreements
1	Immediate MDT configurations are supported for DC scenario.
2	Logged MDT configurations can come from SN node in DC scenario.
3	The existing MDT framework is the baseline for the SCG cells related MDT configuration.
4	The triggers for MDT measurements associated to MCG and SCG are separate.
5	MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
6	If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.
7	If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3

At a later meeting RAN2 however reduced the scope of MDT operations with MRDC due to lack of time to complete the work, see below.
Agreements:
1	Only immediate MDT is supported for EN-DC scenario in R16 MDT
2 	In signaling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR). 
3 	In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. Inform other working group that Management based MDT should not overwrite signaling based MDT. 
4	For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.

During R2#112-3 there was some further discussion on logged MDT configuration, see extract below. However, no conclusion was reached, see result based on R2-2010897.

[AT112-e][804][NR/R17 SON/MDT]  MDT enhancement (Huawei)
Scope (irrelevant parts omitted):
	Proposal 1: For EN-DC, choose one of the three directions:
	-	LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. 
	-	In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations. 
	-	No need to introduce SN configuration for logged MDT. R17 MRDC enh covers SN configuration fo early measurements on non-camping frequencies. 

R2-2010897	Report of [AT112-e][804][NR/R17 SON/MDT] MDT enhancements (Huawei)

Agreements:
1	NR MDT support IDC mechanism, including: 
	- upon detection of IDC, the UE suppress logging and tag MDT report with InDeviceCoexDetected flag.
	- UE resumes the measurement logging when the IDC problem is resolved

=>	RAN2 to investigate logging early measurements.
=>	RAN2 to investigate MDT and On-demand SI.
=>	Other topics are still open to be pursued.

Logged MDT in MRDC
We think issue of logged MDT in MRDC (and support of SN configuration) is largely independent of the discussion regarding continuation of logged MDT upon IRAT re-selection or the use a logged MDT configuration per RAT. I.e. the MRDC discussion concerns how to handle non-camping frequencies, while the other two discussions focus on the collection of logged measurement results for camping frequencies. Hence, we think the two can be discussed seperately.

As stated in previous contributions we think that
· Logged MDT should be supported for frequencies not in SIB4, some of which may be controlled by SN
· In a separate paper we regretfully propose to clarify that MDT logging of results for non-SIB4 frequencies is not supported in R16, merely because it seems too late to do otherwise, see [2].
· We however think the feature is useful and should be introduced in R17 i.e. there seems to be no reason to exclude logging of available results for these frequencies. Moreover, it’s a very minor change
· We think SN configuration is not required for logged measurements. I.e. the logging configuration is fairly easy to set for MN. SN configuration may be useful but more relevant for setting the measurement details for SN controlled frequencies.
· I.e. SN configuration is better considered for the configuration of early measurements (i.e. within scope of a different WI i.e. MRDC enhancements)
Altogether we thus propose:

Proposal 1	Support logged MDT for non-SIB4 frequencies in R17
Proposal 2	Do not introduce SN configuration for logged MDT
How to avoid overwriting of signalling based MDT
RAN2 asked RAN3 to introduce a network based mechanism for avoiding that a signaling based logged MDT configuration may be overwriting, as RAN2 agreed for R16. We understand RAN3 did so far not manage to conlude a way forward. It seems most companies acknowledge that a network based approach may not be feasible for idle mode. Some companies suggested to introduce a network based approach, but to limit this to inactive. Given the situation in RAN3, we think some further discussion in RAN2 seems appropriate. We think that the following options may be 
a) Stick to the agreement to have a network based mechanism, and discuss whether it’s acceptable to limit this to inactive
b) Re-consider use of a UE based mechanism
Some further considerations:
· We think that for R16 it’s too late to introduce further UE requirements i.e. for R16 a netork based solution is the only option
· Although in general we should avoid that MDT increases the UE burden/ battery consumption, the impact of limiting the mechanism to inactive may be acceptable as signaling based MDT should be rather infrequent (so keeping UE in inactive seems not a significant issue)
· If RAN2 prefers to revert the previous agreement, some futher discussion is required regarding what UE based approach to adopt considering the following options. We think RAN2 should only revert the previous agreement after clarifying which UE based approach to adopt. We acknowledge that this will require some further discussion

Discussion regarding UE based mechanism

Before considering the actual mechanism, some discussion seems required to clarify the previous R2 agreement. We understand that presence of logged MDT results stored in UE variable is independent and hence we think it would be good for RAN2 to clarify in which cases overwrite really should be avoided:

Proposal 3	RAN2 is requested to clarify whether there is a need to avoid logged MDT configuration in the following cases:
1) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved
2) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration
We think there are two primary options for a UE based approach:
· UE rejects/ does not accept the MDT configuration
· UE provides assistance by which network can avoid overwriting of an MDT configuration
Some remarks/ notes
· There is no response to the message setting the MDT configuration, meaning network is not aware of the UE rejection (unless e.g. FailureInformation procedure is used to notify the network). When rejecting a management based MDT configuration, such notification however seems not that important (as network will configure quite many UEs)
· In case UE provides assistance, we assume UE would provide a simple indication whenever entering connected. We assume the requirement also allies when receiving an MDT configuration from a RAN node of the same PLMN that uses another RAT (unless per RAT configurations are introduced)
· Although UE rejection seems simplest, we are somewhat reluctant to adopt such approach as it deivates from the general principle that network always ensures to configure the UE correctly. We are concerned we may be opening a pandorra box when adopting such an approach
Altogether we thus propose

Proposal 4	Before agreeing to revert the previous RAN2 agreements to adopt a network based approach, RAN2 should conclude which UE based mechanism would be appropriate i.e. whether
1) UE rejects/ does not accept the MDT configuration
2) UE provides assistance by which network can avoid overwriting of an MDT configuration

Proposal 5	When considering a UE based mechanism, adopt the approach in which UE provides assistance by which network can avoid overwriting of an MDT configuration

Other IRAT related enhancements
Some companies proposed to further the support of logged MDT upon inter-RAT mobility i.e. by introduction of:
1) Introducing option to continuation a MDT measurement logging following IRAT reselection e.g. by extending the validity area to include IRAT cells/ frequencies
2) Introducing support of per RAT logged MDT configuration, operating independently i.e. when camping in NR, UE applies procedures according to configuration assigned by NR (performing logging, reporting availability, responding to retrieval requests)
Some remarks/ notes
· We understand these proposals merely enhance MDT measurement logging for camping frequencies i.e. the issue is thus independent of introducing support for logging of non-camping frequencies (i.e. frequencies used only for MRDC)
· Although IRAT mobility may be somewhat more frequent due to more spotty coverage of NR, we are not really sure how significant this is in practice i.e. as smaller cell sizes do not necessarily imply smaller coverage areas and increased IRAT mobility. I.e. NR may be used to coverage an entire shopping mall as before.
· At least for management based MDT, results from a large number UEs can be combined i.e. results from UEs in RAT1 and in RAT2
· As so far we managed to do without this enhancement, we think there is no strong need to introduce it in R17
· We think option 1 is most consistent with existing principles and it seems simplest. Option 2 seems more a more radical change and more complex, in particular when at some point in time it is not possible anymore to maintain full independence between the per RAT configurations.
· If RAN2 howevers considers that an enhancement is essential for R17, we think the burden on the UE (e.g. complexity) should really be minimised

Altogether we thus propose

Proposal 6	Agree there is no need to enhance in R17 the MDT measurement logging for camping frequencies upon IRAT mobility (i.e. neither continuation of logging nor per RAT configurations)

Logged MDT and IDC
RAN2 reached some agreements regarding logged MDT and IDC:

NR MDT support IDC mechanism, including: 
-           UE resumes the measurement logging when the IDC problem is resolved
-           upon detection of IDC, the UE suppress logging and tag MDT report with InDeviceCoexDetected flag
In NR we introduced event triggered measurement logging i.e. are two event based logging: 1) OOC and 2) eventL1 (like eventA2 in MR). As this option does not exist in LTE, we think there is a need to discuss how this is affected by IDC. Some remarks:
· IDC might merely affect one of the neighbouring frequencies. As a consequence, the UE may not be able to move to the affected frequency and as a result the configured event may happen. I.e. the event may actually be caused by the IDC problem
· If UE suspends event based measurement logging upon detecting IDC, the network will not be made aware that the problem reflected ty the concerned events occurs. It would however seem useful for network to know that the events actually occurred, and whether it may have been caused by IDC problems. We thus think the following seems preferrable:
· Baseline: Upon detecting IDC problems, the UE continues measurement logging and if an event occurs, the UE adds an entry
· Add-on, option 1: When creating an entry in VarLogMeasReport, the UE adds a field if it experiences IDC problems
· Add-on, option 2: UE creates an entry when IDC problems are detected as well as when they are resolved (may not be reported if Variable only includes IDC entries) 
· We think option 1 is more in line with the procedures as defined in LTE and hence propose:

Proposal 7	Upon detecting IDC, the UE continues event based measurement logging. When adding an entry in VarLogMeasReport due to triggering an event, the UE includes a field indicating the UE experiended IDC, if applicable

It the above proposal is agreed, RAN2 could consider whether for periodical reporting, UE should also continue periodic measurment logging. We think that unless UE informs network about which frequencies are affected by IDC, this does not really make sense. We see no real need to enhace periodic measurement logging by adding information concerning affected frequencies and hence propose:

Proposal 8	Upon detecting IDC, the UE suspends periodic measurement logging and if VarLogMeasReport has entries it adds an entry only comprising a field indicating that IDC was detected. When IDC problems are resolved, the UE resumes periodic measurement logging. I.e. do same as in LTE



Conclusion & recommendation
[bookmark: _GoBack]The paper discusses potential R17 enhancements concerning logged MDT covering to MRDC, overwrite avoidance, IRAT continuation and IDC. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	Support logged MDT for non-SIB4 frequencies in R17
Proposal 2	Do not introduce SN configuration for logged MDT
Proposal 3	RAN2 is requested to clarify whether there is a need to avoid logged MDT configuration in the following cases:
1) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved
2) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration
Proposal 4	Before agreeing to revert the previous RAN2 agreements to adopt a network based approach, RAN2 should conclude which UE based mechanism would be appropriate i.e. whether
1) UE rejects/ does not accept the MDT configuration
2) UE provides assistance by which network can avoid overwriting of an MDT configuration
Proposal 5	When considering a UE based mechanism, adopt the approach in which UE provides assistance by which network can avoid overwriting of an MDT configuration
Proposal 6	Agree there is no need to enhance in R17 the MDT measurement logging for camping frequencies upon IRAT mobility (i.e. neither continuation of logging nor per RAT configurations)
Proposal 7	Upon detecting IDC, the UE continues event based measurement logging. When adding an entry in VarLogMeasReport due to triggering an event, the UE includes a field indicating the UE experiended IDC, if applicable
Proposal 8	Upon detecting IDC, the UE suspends periodic measurement logging and if VarLogMeasReport has entries it adds an entry only comprising a field indicating that IDC was detected. When IDC problems are resolved, the UE resumes periodic measurement logging. I.e. do same as in LTE
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