3GPP TSG-RAN WG2 Meeting #114-e	R2-2106004
Online meeting, 19th May – 27th May 2021			

Agenda Item:	8.13.3.2
Source:	Ericsson
Title:	On logged MDT related enhancements
Document for:	Discussion, Decision
[bookmark: _Ref462817227]Introduction
 During previous RAN2 meetings, progress regarding logged MDT, early measurement in logged MDT report and aspects of on-Demand SI were achieved. In this contribution, we further discuss them . We also discuss the leftover issues related to the logged MDT measurements from Rel-16.  
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
[bookmark: _Ref54186135]Early measurements’ logging in logged MDT report
In RAN2#113-e meeting, the following was agreed
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.

It is possible that some carriers are part of both cell re-selection SIBs and early measurement configuration (overlapping carriers) and some carriers are part of only cell re-selection SIBs (non-overlapping carriers). The RAN4 measurement performance requirements will be different for them.  
[bookmark: _Toc71536332]The RAN4 measurement performance requirements will be different for overlapping carriers (those carriers which are part of both cell reselection SIBs and early measurement configuration) and non-overlapping carriers (those carriers which are part of only cell reselection SIBs).
As the measurement performance for overlapping carriers is better than the non-overlapping carriers, there is a benefit for the OAM to know if the neighbor measurements included by the UE in the logged MDT report is associated to an overlapping carrier or not. Therefore, we propose to include an indication in the logged MDT report to identify whether the neighbor measurements are associated to overlapping carriers (carriers included in early measurement configuration) or non-overlapping carriers (carriers included only in reselection SIBs).
[bookmark: _Toc71536343]The neighbor cell measurements in the logged MDT includes information indicating whether the measurements are associated to overlapping carriers (carriers included in early measurement configuration) or non-overlapping carriers (carriers included only in reselection SIBs).
[image: ]Furthermore, Early measurement reports related to a certain carrier are sent to network only if it is above qualityThreshold as configured by the network. [bookmark: _Ref71278539][bookmark: _Ref71278533]Figure 1: Early Measurement reporting

An example scenario is shown in Figure 1, where three cells are assumed to be configures in validityCellList for a given frequency f1. Furthermore, qualityThreshold is configured to filter cells for reporting. For early measurement report, upon coming to RRC_Connected state while T331 is running, UE would report only Cell C towards network. However, UE is expected measure Cells A, B, C for the entire measIdleDuration. Also, since Cell C quality goes above qualityThreshold at a really late time, if it is only logged after crossing the threshold, the number of samples in logged MDT would not be useful to the network. Hence, for logged MDT, it is beneficial to OAM that all values are logged, irrespective of the qualityThreshold criterion.
[bookmark: _Toc71536344]Measurement values related to Early measurement carriers are incorporated into logged MDT report irrespective of the qualityThreshold criterion configured in the early measurement configuration.
On demand SI related

 In RAN3#113bis-e meeting, the following were also agreed
[bookmark: _Hlk71124523]Agreements:
1	UE reports the SIBs that UE actually intends to request.
2	Both Msg1-based and Msg3-based SI request related information are supported.
Furthermore, the following was proposed to be FFS:
Proposal 4: It is FFS whether to extend current RA-report to include the on demand SI related information.
However, in RAN2#113-e meeting, the following was discussed
=>	UE records the on demand SI related information for following scenarios: 
	=>	Failed on-demand SI request
	=>	Successful on-demand SI request





In this section, we describe our view on the FFS and the scenarios where UE logs on-demand SI related information.
Recording on-Demand SI information
While it was agreed that UE reports the SIBs that UE actually intended to request, it remains a question whether UE records successful or failed scenarios. In the following sections, these scenarios are described and their utility in network are analysed.
UE recording successful on-Demand SI requests: 
	SI-RequestConfig field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occassions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink BWP.

	si-RequestPeriod
Periodicity of the SI-Request configuration in number of association periods.

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change notification.


The field description of SI-RequestConfig IE includes the following:

It is apparent from the field description of si-RequestResources that potentially multiple SIBs are grouped together and can be set to non-broadcasting status. 
[bookmark: _Toc71536333]Network is aware of requested si-RequestResources, but not the specific SIB intended by the UE.
[image: ]
[bookmark: _Ref71281343]Figure 2: msg.1 based on-Demand SI request

Furthermore, there are multiple grouped SIB configuration possible. In Figure 2, one example is shown where initial settings for network was to group SIB 2,5,8 in one group and SIB 3,9,11 in another group set as notBroadCasting in SI-SchedulingInfo. A UE that intends to receive SIB 3 and 8 needs to send multiple SI requests based on the si-RequestConfig. If many UEs end up in similar situation, network can optimize by changing SIB-Mapping to create a group for SIB 3,8 under one RACH resource, thereby reducing overhead on the UE. However, to perform the regrouping, network needs to know exactly which SIBs amongst the group UE(s) were intending to receive. Network also may decide to start broadcasting a specific SIB if it is requested by many UEs.
[bookmark: _Toc71536334]UE recording successful on-Demand SI request information allows the network to further optimize its performance.
UE recording failed on-Demand SI information:
In this scenario, certain UE(s) have requested for some SIBs but didn’t receive it. This is important for network to learn since such occurrences point towards need for further enhancements in the network.
[bookmark: _Toc71536335]UE recording failed on-Demand SI request information allows the network to identify problems
Based on the above observations we propose that UE logs both successful and failed on-Demand SI request information
[bookmark: _Toc71536345]UE records intended SIBs for both successful and failed on-Demand SI request.
Reporting on-Demand SI information
Another proposal for which consensus was not reached was regarding on-Demand SI information reporting to network. If we consider creating a new IE to report On-demand SI information, information related to successful and failed SI requests containing SSB information e.g. ssb index, number of preamble information needs to be part of the report.
Both existing RACH and CEF report includes perRAInfoList IE containing perRAInfo-rel16 IE; the latter containing detailed information regarding SSB and CSI based RACH request information. Hence, duplicating them for another report is not necessary. Furthermore, for MSG1 based on demand SI request, requestForOtherSI is included in the RACH report and new raPurpose for MSG3 based request was agreed to be included in the report also.
[bookmark: _Toc71536336]Most components of the information to be logged for on-demand SI report is available in RACH report for RACH purposes (in which cell did the UE perform SI request, how many RA attempts were made by the UE etc.).
Since it is agreed that UE  logs the SIBs it intended to request, network can derive information regarding the time between UE wanting the SIBs and receiving them from number of RACH attempts and number of successive RA procedures to obtain the SIBs.
[bookmark: _Toc71536337]Logging on-demand SI information in RACH report allows the network to gather more insights without additional overhead.
Further, if we introduce a different report for SI requests, then upon performing the RA procedure for SI request, the UE needs to store the RA report as well as the new SI report wherein some or most of the information might be repeated. Therefore, we propose to extend the RA report to include any additional SI related information. Such extension can be made simply by introducing conditional presence fields wherein the condition would be that the raPurpose is either msg1 based SI request or msg3 based SI request. 
[bookmark: _Toc71536346]RA report is extended to include on-demand SI related information.
One additional requirement would be to consider the scenario where UE requests for on-demand SI fails. RACH report is not intended to capture failed SIB requests, but one could instead use CEF report to include that information. CEF report also contains the information related to RA information and thus for failed SI requests one can easily reuse the CEF report.
[bookmark: _Toc71536347]CEF report is used to log information regarding failed on-demand SI related information.

Override avoidance for signalling based logged MDT by management based logged MDT
In RAN3#113bis-e meeting, the following agreements related to override avoidance were made
Agreements:

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.

Furthermore, the following FFSs were also identified in RAN2#113bis-e meeting
Proposal 6: It is FFS whether there is a need to avoid logged MDT configuration in the following cases from network perspective:
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-retrieved results that would be discarded upon accepting a new configuration

In our view, signalling-based MDT reports are more important for network than management-based MDT report.
This requirement comes from the fact that Management Based MDT is a process that can rely on selection of ANY UE, while Signalling based MDT is a process that requests MDT measurement collection from a SPECIFIC UE. It is worth noticing that Signalling Based MDT may be triggered for law enforcement reasons. Therefore, while it is of paramount importance that a signalling based logged MDT configuration is not overwritten by a management-based MDT configuration, there is no obligation for management-based MDT to select any specific UE.
However, logged measurement reports can be stored in UE up to 48 hours upon expiration of T330 timer. If network configures new logged MDT configuration before retrieving the report, the previous stored report is removed by the UE. Since, UE doesn’t send any confirmation towards network after T330 timer is expired, network is not aware if UE has completed measurement. To avoid data loss, it is important that management-based MDT is not configured until UE has finished signalling based MDT report logging and network has fetched the report.
A possible way is to prevent data loss is to store the flag information in UE until the report is fetched by the network or till 48 hours of T330 expiry.
[bookmark: _Toc58491428][bookmark: _Toc71536348]UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours after T330 expiry.
UE can save it as part of the VarLogMeasReport to ensure such.
-- ASN1START
-- TAG-VARLOGMEAREPORT-START

VarLogMeasReport-r16 ::=     SEQUENCE {
    absoluteTimeInfo-r16        AbsoluteTimeInfo-r16,
    traceReference-r16           TraceReference-r16,
    traceRecordingSessionRef-r16 OCTET STRING (SIZE (2)),
    tce-Id-r16                   OCTET STRING (SIZE (1)),
    logMeasInfoList-r16          LogMeasInfoList-r16,
    plmn-IdentityList-r16        PLMN-IdentityList2-r16,
	signallingBasedConfig		 ENUMERATED {true}
}

-- TAG-VARLOGMEAREPORT-STOP
-- ASN1STOP

It was further agreed that UE provides assistance to network to avoid overwriting. Some companies are of view that UE aids network by including the indicator as part of RRCSetupComplete, RRCResumeComplete, RRCReconfigurationComplete, RRCReestablishmentComplete and UEInformationResponse messages as a separate IE. It becomes RANs responsibility to keep track of the indicator and prevent overwriting. Since these messages are fundamental to radio system, a change in these would require a lot of changes in the legacy systems (UE and network) which might not even implement MDT solutions.
[bookmark: _Toc61266268][bookmark: _Toc71536338]UE informing RAN regarding the flag at every RRC change completion instance is a large overhead on both the UE side and the network side.
In our view, the inherent assumption is that Network in principle, if retrieves the signalling based MDT report from the UE, can configure it with management-based MDT.
[bookmark: _Toc71536339]Network can configure the UE with management-based MDT configuration after retrieving previously configured signalling-based MDT report.

However, using this approach, overwriting of signalling based MDT configuration is not avoided in the below scenario:
· UE is configured with Signalling based MDT and T330 is running
· UE collects some logs and becomes RRC_CONNECTED
· UE informs RAN regarding availability of logged MDT measurement along with the type flag in RRCSetupComplete message.
· RAN collects the report
Now, in principle, RAN can configure this UE with management-based MDT, since it has already collected entire signalling-based MDT report and unaware of the fact that T330 is still running in UE. Thus, RAN inadvertently overwrites the running signalling-based MDT configuration. 
[image: ]
[bookmark: _Toc61266269][bookmark: _Toc71536340]UE informing RAN regarding the flag at every RRC change completion instance does not avoid overwriting signalling-based MDT configuration with management-based MDT configuration as fetching the signaling based MDT report does not mean that the T330 has already expired.
However, the overhead of including this information in every RRCxxComplete message cannot be overlooked i.e., if the UE has a signaling based configuration, then the UE sends this indicator and some additional information about this MDT configuration to the CU via RRCxxComplete messages. Over the lifetime of this signaling based logged MDT configuration, the UE might send many RRCxxComplete messages and thus the accumulated overhead of these bits in the RRCxxComplete is very high.
[bookmark: _Toc71536341]Over the lifetime of this signaling based logged MDT configuration, the UE might send many RRCxxComplete messages and thus the accumulated overhead of these bits in the RRCxxComplete is very high.
Based on the above reasoning, we believe the solution of increasing the size of RRCxxComplete messages should be avoided. This can be achieved using a new RRC message, loggedMDTReject to avoid the overhead of increasing the size of RRCxxComplete messages but still ensuring that the UE does not override the signaling based logged MDT configuration with management based logged MDT configuration.


[bookmark: _Ref61266015]Figure 3: Signalling diagram if UE rejects configuration
In this solution, RAN configures UE with management-based MDT as per current procedure. If UE is configured with signalling-based MDT, it sends a reject message towards RAN informing about the configuration and ignores the management-based MDT configuration. Absence of such reject message implicitly indicates UE acceptance of MDT configuration.
[bookmark: _Toc61532836][bookmark: _Toc71536349]A UE configured with signalling-based MDT sends an explicit reject message to RAN if it receives a management-based MDT configuration.
Several scenarios can arise considering current decision that UE can be configured with only one logged MDT configuration. Below list explains UE behaviour in each of these scenarios:
1) UE is configured with management-based MDT and is being configured with new management-based MDT configuration.
a. UE doesn’t send a reject message, replaces existing configuration and associated logs.
2) UE is configured with management-based MDT and is being configured with new signalling-based MDT configuration
a. UE doesn’t send a reject message, replaces existing configuration and associated logs.
3) UE is configured with signalling-based MDT and is being configured with new signalling-based MDT configuration
a. UE doesn’t send a reject message, replaces existing configuration and associated logs.
4) UE is configured with signalling-based MDT and is being configured with new management-based MDT configuration
a. UE sends a reject message and continues logging information according to the signalling-based MDT configuration.
An example of such IE is given below.
LoggedMDTReject message
-- ASN1START
-- TAG-LOGGEDMDTREJECT-START

LoggedMDTReject::=		SEQUENCE {
	signallingMDTConfigActive	ENUMERATED {true,false},
	...
}

-- TAG- LOGGEDMDTREJECT -STOP
-- ASN1STOP

	LoggedMDTReject  field descriptions

	signallingMDTConfigActive
Indicates if UE has T330 timer active, false indicates that UE has signaling based MDT measurement report available



As this message is sent only when a new management based logged MDT configuration is received by the UE, there is no overhead on the existing RRCxxComplete messages. Thus, any valuable information to further aid the network about the current status of T330 can be included in such a reject message.
[bookmark: _Toc71536342]As the loggedMDTReject message is sent only when a new management based logged MDT configuration is received by the UE, there is no overhead on the existing RRCxxComplete messages.
[bookmark: _Toc71536350]Status of T330 timer can be included in the loggedMDTReject message to assist the network in avoiding overwriting.

[bookmark: _Toc461106288]Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365]In this contribution, the following observations were captured:
Observation 1	The RAN4 measurement performance requirements will be different for overlapping carriers (those carriers which are part of both cell reselection SIBs and early measurement configuration) and non-overlapping carriers (those carriers which are part of only cell reselection SIBs).
Observation 2	Network is aware of requested si-RequestResources, but not the specific SIB intended by the UE.
Observation 3	UE recording successful on-Demand SI request information allows the network to further optimize its performance.
Observation 4	UE recording failed on-Demand SI request information allows the network to identify problems
Observation 5	Most components of the information to be logged for on-demand SI report is available in RACH report for RACH purposes (in which cell did the UE perform SI request, how many RA attempts were made by the UE etc.).
Observation 6	Logging on-demand SI information in RACH report allows the network to gather more insights without additional overhead.
Observation 7	UE informing RAN regarding the flag at every RRC change completion instance is a large overhead on both the UE side and the network side.
Observation 8	Network can configure the UE with management-based MDT configuration after retrieving previously configured signalling-based MDT report.
Observation 9	UE informing RAN regarding the flag at every RRC change completion instance does not avoid overwriting signalling-based MDT configuration with management-based MDT configuration as fetching the signaling based MDT report does not mean that the T330 has already expired.
Observation 10	Over the lifetime of this signaling based logged MDT configuration, the UE might send many RRCxxComplete messages and thus the accumulated overhead of these bits in the RRCxxComplete is very high.
Observation 11	As the loggedMDTReject message is sent only when a new management based logged MDT configuration is received by the UE, there is no overhead on the existing RRCxxComplete messages.

In this contribution, the following proposals were captured:
Proposal 1	The neighbor cell measurements in the logged MDT includes information indicating whether the measurements are associated to overlapping carriers (carriers included in early measurement configuration) or non-overlapping carriers (carriers included only in reselection SIBs).
Proposal 2	Measurement values related to Early measurement carriers are incorporated into logged MDT report irrespective of the qualityThreshold criterion configured in the early measurement configuration.
Proposal 3	UE records intended SIBs for both successful and failed on-Demand SI request.
Proposal 4	RA report is extended to include on-demand SI related information.
Proposal 5	CEF report is used to log information regarding failed on-demand SI related information.
Proposal 6	UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours after T330 expiry.
Proposal 7	A UE configured with signalling-based MDT sends an explicit reject message to RAN if it receives a management-based MDT configuration.
Proposal 8	Status of T330 timer can be included in the loggedMDTReject message to assist the network in avoiding overwriting.
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