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Introduction
This paper discusses following proposals:
· Mechanism for logging of CA/DC frequencies not used for camping
· Introduce a flag in broadcast, by which network can control how UE sets availability and which results to include in UE information response
· Only if there is a real need to avoid that a legacy node receives/ processes results for non camping frequencies
· No further changes
· Consider introducing a field to specify IRAT target frequencies
· IDC
· Upon detecting IDC, continue event based logging. If triggered, add a field if UE experienced IDC
· Upon detecting IDC, suspend periodic logging and add entry indicating UE experienced IDC (as in LTE)
Discussion
Logging for CA/DC frequencies not used for camping (EMR)
Current status
During the RAN2#113 meeting RAN2 reached some agreements relevant for logging for NR SCG frequencies not used for camping (EMR), see below.
R2-2102143	Report of [AT113-e][844][NR/R17 SON/MDT]  Logged MDT part I		Huawei

Agreement:
	The network can use a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.

We think there are 3 main aspects that still need to be concluded:
a) What configuration option to introduce (whether to introduce flag in logMeasConfig message)
b) Whether to introduce changes for retrieval procedure (whether to introduce additional availability indication and/ or request field, which results to include in response message)
c) How to signal the results concerning nonSIB frequencies e.g. whether to introduce additional field for separation purposes
The 3 issues are somewhat connected, and we will handle them from bottom up as this seems most relevant order (i.e. information from lower issue is relevant for deciding upper one)
C1: Signalling of results (seperation)
There was some discussion about the need to seperate the results of nonSIB frequencies. Below the relevant ASN.1 is shown as well as 2 options for transferring results of nonSIB frequencies by extensions fields.
UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,

LogMeasReport-r16 ::=                SEQUENCE {
    absoluteTimeStamp-r16                AbsoluteTimeInfo-r16,
    traceReference-r16                   TraceReference-r16,
    traceRecordingSessionRef-r16         OCTET STRING (SIZE (2)),
    tce-Id-r16                           OCTET STRING (SIZE (1)),
    logMeasInfoList-r16                  LogMeasInfoList-r16,
    logMeasAvailable-r16                 ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableBT-r16               ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableWLAN-r16             ENUMERATED {true}                   OPTIONAL,
    ...,
	[[
	-- extensionOption2
    logMeasInfoList-v17xy                LogMeasInfoList-v17xy        		OPTIONAL
	]]
}

LogMeasInfoList-v17xy ::=              SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-v17xy

LogMeasInfo-v17xy ::=                  SEQUENCE {
    measResultNeighCellsEMR-r17          SEQUENCE {
        measResultNeighCellListNR            MeasResultListLogging2NR-r16        OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16            OPTIONAL
    }
}

LogMeasInfoList-r16 ::=              SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-r16

LogMeasInfo-r16 ::=                  SEQUENCE {
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    relativeTimeStamp-r16                INTEGER (0..7200),
    servCellIdentity-r16                 CGI-Info-Logging-r16                OPTIONAL,
    measResultServingCell-r16            MeasResultServingCell-r16           OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultListLogging2NR-r16        OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16            OPTIONAL
    },
    anyCellSelectionDetected-r16         ENUMERATED {true}                   OPTIONAL
    ...,
	[[
	-- extensionOption1
    measResultNeighCellsEMR-r17          SEQUENCE {
        measResultNeighCellListNR            MeasResultListLogging2NR-r16        OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16            OPTIONAL
    }
	]]
}

The following table summarises the options
	Option
	Description
	Remarks

	0
	No changes
Results are included in a separate entry of the per frequency list (i.e. according to existing ASN.1)
	+ No changes
- Legacy nodes will process results alike SIB frequency, if received

	1
	Introduce fields in LogMeasInfo-r16 for nonSIB freqs (one for inter freq and one for inter-RAT)
ASN.1 changed by introducing parallel list of measurement entries, with each entry including separate lists for non-SIB4/ non-SIB5 frequencies (green highlights)
	- Most complex i.e. assuming parallel list to avoid duplication of general information like time stamp, location information and so
+ Legacy nodes will discard results of non-SIB frequencies, if received

	2
	Introduce fields in LogMeasReport-r16 for nonSIB freqs (one for inter freq and one for inter-RAT)
ASN.1 changed by introducing separate lists for non-SIB4 & non-SIB5 frequencies (yellow highlights)
	- Medium complex
+ Legacy nodes will discard results of non-SIB frequencies, if received



As ASN.1 is same, it may not be a problem if legacy nodes receive results for nonSIB frequencies. Furthermore, it should be possible to avoid that legacy node receives results of nonSIB frequencies. Hence there may be no real need to introduce specification changes
Observation 1	Only if legacy nodes process the logMDT results while there are no other ways to avoid legacy node receives results of nonSIB frequencies, there may be a need to introduce specification changes i.e. to carry results of nonSIB frequencies by extension field

C2: Retrieval related signaling (availability, request, contents of response)
In this section we will discuss whether to introduce changes for retrieval procedure. In the following we show options by 2 tables that respectively cover:
1. Options for Availability indication i.e. whether to introduce additional availability indication or a flag on broadcast to control setting of legacy field 
2. Options for controlling and setting contents of UEInformationResponse: whether to have an additional request field and or a flag on broadcast controlling which results to include in the response message.
	Option
	Description
	Remarks

	1
	No changes
Re-use existing availability indication and always consider logging results for nonSIB frequencies when setting this field i.e. may also be set when UE only has results for nonSIB frequencies
	+ No changes
- Legacy nodes will receive results for nonSIB frequencies, even if no results for SIB frequencies

	2
	Introduce field(s) in SI indicating support for nonSIB frequencies (can be common for interFreq  and Inter-RAT)
Only if field indicates network support, UE considers logging results for nonSIB frequencies when setting availability indication. I.e. field can avoid retrieval by network not supporting nonSIB frequencies 
	+ Minor change
+ Legacy will not initiate retrieval when UE only has results for nonSIB frequencies
- Legacy nodes will receive results for nonSIB frequencies

	3
	Introduce additional field to indicate availability of logging results for nonSIB frequencies (can be common for interFreq  and Inter-RAT)

	- Largest change, also because it’s useful only in combination with separate request
+ In such case, legacy nodes will not receive results for nonSIB frequencies


Tab C1-1: Options for Availability indication 

	Option
	Description
	Remarks

	1
	No changes
Re-use existing request field and always report available results for nonSIB frequencies
	+ No changes
- Legacy nodes will receive results for nonSIB frequencies, even if no results for SIB frequencies

	2
	Introduce field(s) in SI indicating support for nonSIB frequencies (can be common for interFreq  and Inter-RAT)
Only if field indicates network support, UE report available results for nonSIB frequencies
	+ Minor change
+ Legacy nodes will not receive results for nonSIB frequencies

	3
	Introduce additional field to request reporting of availability results for nonSIB frequencies (can be common for interFreq  and Inter-RAT)

	- Largest change, also because it’s useful only in combination with availability indication
+ In such case, legacy nodes will not receive results for nonSIB frequencies


Tab C1-2: Options for controlling and setting contents of UEInformationResponse message

We think we should consider combinations of availability and retrieval options, focusing on the following subset:
	Option
	Description
	Remarks

	1
	No changes
Re-use existing availability and request fields and always report available results for nonSIB frequencies
	+ No changes
- Legacy nodes will receive results for nonSIB frequencies, even if no results for SIB frequencies

	2a
	Introduce field(s) in SI indicating support for nonSIB frequencies (can be common for interFreq  and Inter-RAT)
Only if field indicates network support, UE considers logging results for nonSIB frequencies when setting availability indication
UE always reports available results for nonSIB frequencies
	Medium change
+ Legacy nodes will neither initiate retrieval when UE only has results for nonSIB frequencies nor receive results for nonSIB frequencies

	2b
	Introduce field(s) in SI indicating support for nonSIB frequencies (can be common for interFreq  and Inter-RAT)
Only if field indicates network support, UE considers logging results for nonSIB frequencies when setting availability indication
Only if field indicates network support, UE reports available results for nonSIB frequencies
	Medium change
+ Legacy nodes will neither initiate retrieval when UE only has results for nonSIB frequencies nor receive results for nonSIB frequencies

	3
	Complete seperation
Introduce additional fields for both availability indication and retrieval request
	- Largest change
+ Legacy nodes will not receive results for nonSIB frequencies


Tab C1-3: Combinations to consider

Observation 2	A combination with complete separation provides most flexibility/ control, but involves most specification changes. A combination merely having a flag on broadcast can avoid legacy nodes impact (avoid receiving results for nonSIB frequencies as well as avoid initiating retrieval when UE only has results for nonSIB frequencies) with much less specification changes

A: Network control
Regarding network control, the following table provides an overview of the different options we have identified.
	Option
	Description
	Remarks

	1
	Configure target freqs (logMeas msg)
Network sets aeaConfig including targetFreqList, that includes nonSIB freqs
	+ Enables per UE control and per individual frequency
- Requires UE capability
- Requires network to specify area config, serving cells/ TACs/ TAIs for which UE performs logging
- Requires network to specify target frequencies, also for non SIB frequencies
- Supported for interFreq but not for IRAT frequencies. I.e. will involve additional changes (also offering further control)

	2
	Flag in logMeas
	+ Enables per UE control, but not per individual frequency
- Requires UE capability

	3
	Flag in SIB
	+ Enables per cell control i.e. can avoid network retrieval 



Some remarks:
Compared to other indications discussed in the previous, dedicated configuration can be used to stop a UE performing logging to store results for nonSIB frequencies. However, as UE merely logs available results, the benefit seems limited. I.e. it might just somewhat reduce the size of the variable
We see no real need for per UE control for the storing of available results i.e. network already has the option to use per UE control for performing EMR measurements and that seems sufficient

Observation 3	There main feature dedicated configuration could bring compared to previously discussed options is per UE control for the storing of available results for nonSIB frequencies. However, there seems no real motivation to avoid this (i.e. the storage of available results)

Synthesis
Remarks, summarizing my preferred solution:
· Existing ASN.1 supports reporting for nonSIB frequencies. Legacy RAN nodes are therefore capable of forwarding these results to TCE
· Only if RAN processes the logMDT results, there may be a need to avoid reporting for nonSIB frequencies
· Should RAN2 agree there is a need to avoid that a legacy node receives/ processes results for nonSIB frequencies, the main options to consider are:
· Introduce an extension field for the results of nonSIB frequencies
· Introduce a flag on broadcast with UE reporting results only if network indicates support
· Introducing a flag on broadcast seems the preferred way forward, as it can also avoid that RAN initiates retrieval when UE only has results for nonSIB frequencies
· A completely independent question is whether to introduce filtering for IRAT frequencies i.e. it will not really help to avoid the remaining issue regarding logging of non-SIB frequencies
We typically introduce network control for reporting of additional information. For the reporting of information concerning nonSIB frequencies, there may be no strong need. However, we it may be simplest to avoid common practice and hence propose:

Proposal 1	Introduce a flag in SI/ broadcast indicating network support for nonSIB frequencies
1. One flag, common for interFreq (nonSIB4) and interRAT (nonSIB5), as extension of SIB1
2. Only if flag is set, UE reports results of nonSIB frequencies
3. Only if flag is set, UE will consider nonSIB frequencies for setting availability
Proposal 2	Do not introduce further signaling changes, meaning that:
1. No separate flag in logMDT config indicating whether UE shall log available results for nonSIB frequencies
2. No separate field to indicate availability of results for non-SIB frequencies (but setting of existing availability indication is affected by field specifying target frequencies or flag)
3. No separate field by which network requests results for non-SIB frequencies (but provides results of non-SIB frequencies based on field specifying target frequencies or flag)
4. No separate field for results for non-SIB frequencies i.e. results are provided in separate entry of per frequency list of neighbouring results (according to current ASN.1)
Proposal 3	Consider introducing a field indicating target IRAT frequencies

UE capabilities
We understand that network should be able to include a nonSIB frequency in the field defining the target frequencies that is in the LogMDT configuration. We think network should however only do so for a UE that supports the concerned functionality. Regarding the UE capability, we see the following options:
a) Introduce a new capability, possibly separate for inter quency and inter-RAT
b) Make the feature conditionally mandatory in R17 i.e. mandatory for an R17 UE supporting logMD and EMR

As the additional functionality seems limited, there may be no strong need for a UE capability. However, we have no strong view.

Proposal 4	Consider making the feature conditionally mandatory in R17 (mandatory for an R17 UE supporting logMD and EMR)

D: IDC and logged MDT (event triggered and periodic)
Current status
RAN2 previously 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

Continueing the discussion
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 5	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 6	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
The paper discusses several logged MDT related enhancements for R17. The document includes the following obsevations:

Observation 1	Only if legacy nodes process the logMDT results while there are no other ways to avoid legacy node receives results of nonSIB frequencies, there may be a need to introduce specification changes i.e. to carry results of nonSIB frequencies by extension field
Observation 2	A combination with complete separation provides most flexibility/ control, but involves most specification changes. A combination merely having a flag on broadcast can avoid legacy nodes impact (avoid receiving results for nonSIB frequencies as well as avoid initiating retrieval when UE only has results for nonSIB frequencies) with much less specification changes
Observation 3	There main feature dedicated configuration could bring compared to previously discussed options is per UE control for the storing of available results for nonSIB frequencies. However, there seems no real motivation to avoid this (i.e. the storage of available results)

RAN2 is requested to discuss and conclude: 

Proposal 1	Introduce a flag in SI/ broadcast indicating network support for nonSIB frequencies
1. One flag, common for interFreq (nonSIB4) and interRAT (nonSIB5), as extension of SIB1
2. Only if flag is set, UE reports results of nonSIB frequencies
3. Only if flag is set, UE will consider nonSIB frequencies for setting availability
Proposal 2	Do not introduce further signaling changes, meaning that:
1. No separate flag in logMDT config indicating whether UE shall log available results for nonSIB frequencies
2. No separate field to indicate availability of results for non-SIB frequencies (but setting of existing availability indication is affected by field specifying target frequencies or flag)
3. No separate field by which network requests results for non-SIB frequencies (but provides results of non-SIB frequencies based on field specifying target frequencies or flag)
4. No separate field for results for non-SIB frequencies i.e. results are provided in separate entry of per frequency list of neighbouring results (according to current ASN.1)

Proposal 3	Consider introducing a field indicating target IRAT frequencies

Proposal 4	Consider making the feature conditionally mandatory in R17 (mandatory for an R17 UE supporting logMD and EMR)

Proposal 5	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 6	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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