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[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.

The following options are discussed in [Post 115-e][896] email discussion in association with early measurement configurations.
Option 1 (Explicit flag: EMR configuration and EMR measurement performance on top of extended Logged MDT):
i. The network configures the flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes (regardless of extended AreaConfig and/or InterFreqTargetInfo)
ii. RRCRelease with MeasIdleConfig configures MeasIdleCarrierNR, and MeasIdleCarrierEUTRA (applicable for EMR configuration with (optionally) validity area (see the Annex A) takes the precedence in determining the measurements results in the Logged MDT report for EMR purpose
iii. The UE performs measurements results according to 5.5a.3 (legacy MDT rules) and 5.7.8.2a (Note: different measurement performance applies than legacy rules for Logged MDT)(see Annex A)
iv. The Logged MDT report is determined according to:
· Legacy MDT configuration, performing measurements defined in 5.5a.3 (legacy MDT rules with periodical and event-based triggers), and on top of that:
· Detailed configuration parameters of the idle measurement configuration (report quantity, quality threshold, etc) for EMR purpose, and
· Extended AreaConfig and/or InterFreqTargetInfo (if present), following legacy Logged MDT performance measurements defined in 5.5a.3 (legacy MDT rules)
Option 2 (Explicit flag, but either EMR configuration and EMR measurement performance or extended Logged MDT):
i. The network configures the flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes with dependence of extended AreaConfig and/or InterFreqTargetInfo
a. If extended AreaConfig and/or InterFreqTargetInfo is not present  apply Option1 
b. If extended AreaConfig and/or InterFreqTargetInfo is present  igore the flag
The extended area scope sets the frequencies for non-cellReselection frequencies. I.e. RRCRelease with MeasIdleConfig configuring MeasIdleCarrierNR, and MeasIdleCarrierEUTRA (applicable for idle mode measurement configuration with (optionally) validity area) is not used for determining the measurements results in the Logged MDT report
ii. The UE performs measurements results according to:
a. Option 1 
b. 5.5a.3 (legacy MDT rules) with extended set of frequencies (report quantity, quality threshold, etc for ERM do not apply)
iii. The Logged MDT report is determined according to: 
a. Option 1
b. Extended AreaConfig and/or InterFreqTargetInfo (if present), following legacy Logged MDT performance measurements defined in 5.5a.3 (legacy MDT rules)
NOTE: Measurement values related to ERM carriers are logged in Logged MDT report without checking qualityThreshold criterion configured in ERM configuration.
Option 3 (implicit EMR configuration by extended Logged MDT by AreaConfig and/or InterFreqTargetInfo):
i. The network does not use an explicit flag, but extended AreaConfig and/or InterFreqTargetInfo in case an early measurement/idle mode configuration frequencies has relevance for logged measurement 
a. If extended AreaConfig and/or InterFreqTargetInfo is not present  Logged MDT applies (with no EMR purpose)
b. If extended AreaConfig and/or InterFreqTargetInfo is present it sets the frequencies for non-cellReselection frequencies by reusing EMR frequencies
ii. The UE performs measurements results according to:
a. 5.5a.3 (legacy MDT rules) 
b. 5.5a.3 (legacy MDT rules) with extended set of frequencies
iii. The Logged MDT report is determined according to: 
a. Legacy MDT configuration,  performing measurements defined in 5.5a.3 (legacy MDT rules with periodical and event based triggers)
b. Extended AreaConfig and/or InterFreqTargetInfo, following legacy Logged MDT performance measurements defined in 5.5a.3 (legacy MDT rules)
NOTE: Measurement values related to ERM carriers are logged in Logged MDT report without checking qualityThreshold criterion configured in ERM configuration

From the configuration point of view: 

The option-1 is the simplistic approach and works well in most of the cases. However, it reduces the OAM configuration flexibility as the OAM cannot request the UE to perform measurements on specific early measurement reporting frequencies. The OAM might be interested in building the coverage map of only freq-X which is a non-cell reselection frequency but the number of carriers configured for the early measurements might be many. This is also the case for option-2.
[bookmark: _Toc85558272]The limitation of option-1 and option-2 is that the OAM is restricted as the OAM cannot request the logging of measurements associated to only a subset of the frequencies configured for early measurement reporting.

The option-3 is configuration friendly as the OAM can control which frequencies needs to be logged by the UE in the MDT report but has the problem that the OAM must configure the ‘InterFreqTargetInfo’. This is okay when OAM wants to build the coverage map of a newly deployed frequency but is very inefficient when the OAM node wants to build coverage map for all the non reselection frequencies. 

[bookmark: _Toc85558273]The limitation of option-3 is that the solution mandates the configuration of InterFreqTargetInfo which might be inefficient while trying to build coverage map on all of the non cell reselection related frequencies (i.e., only EMR frequencies).
Thus, it seems like a combination of option-1 + option-3 is most useful i.e., 
1) The UE can be configured with a flag to indicate whether EMR frequencies should be logged in MDT report
a. If this flag is present, then the UE is allowed to log EMR frequencies in logged MDT report
b. If this flag is absent, then the UE is not allowed to log EMR frequencies in logged MDT report
2) If the UE is configured with InterFreqTargetInfo then the UE performs logging of measurements only on these frequencies.
a. If the OAM has configured the flag in 1) then the OAM is allowed to configure EMR frequencies in InterFreqTargetInfo’ otherwise it is forbidden (implementation can take care of such requirement) 
3) If the UE is not configured with InterFreqTargetInfo then the UE performs logging of measurements on:
a. If the flag in 1) is set then the UE logs meaurements for EMR + reselection frequencies.
b. If the flag in 1) is not set then the UE logs meaurements for reselection frequencies only.

[bookmark: _Toc85558284]RAN2 to agree on the following configuration principle for the EMR frequency related logged MDT configuration.
a. [bookmark: _Toc85558285]A UE can be configured with a flag to indicate whether EMR frequencies should be logged in MDT report or not
i. [bookmark: _Toc85558286]If this flag is present, then the UE is allowed to log EMR frequencies in logged MDT report
ii. [bookmark: _Toc85558287]If this flag is absent, then the UE is not allowed to log EMR frequencies in logged MDT report
b. [bookmark: _Toc85558288]If the UE is configured with InterFreqTargetInfo then the UE performs logging of measurements only on these frequencies.
i. [bookmark: _Toc85558289]If the OAM has configured the flag in proosal 1a, then the OAM is allowed to configure EMR frequencies in InterFreqTargetInfo’ otherwise it is forbidden (implementation can take care of such requirement) 
c. [bookmark: _Toc85558290]If the UE is not configured with InterFreqTargetInfo then the UE performs logging of measurements on:
i. [bookmark: _Toc85558291]If the flag in proosal 1a is set then the UE logs meaurements for EMR + reselection frequencies.
ii. [bookmark: _Toc85558292]If the flag in proosal 1a is not set then the UE logs meaurements for reselection frequencies only.


From the reporting point of view:
[image: ]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: _Toc85558293]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
During RAN2#115 meeting, the following agreement was made.


Agreements:
1	The UE includes the beam identifiers used to acquire the SI message(s) in the on-demand SI procedure related report. FFS: How to capture this information
2	Extend RA report for both successful and failure on-demand SI request. FFS: Whether successful on-demand SI request related scenario is included or not is postponed to RAN2#116 meeting.

One of the open issues is associated to how to capture the beam identifiers used to acquire the SI message(s) in an on-demand SI procedure. How to capture the list of beam identifiers used by the UE is provided in Annex-A and RAN2 is requested to agree the same.
[bookmark: _Toc85558294]RAN2 to agree on the TP provided in section 5.1 regarding how to capture the beam identifiers used to acquire the SI message(s).
Another FFS from RAN2#115 meeting is regarding whether the successful on-demand SI request related information is captured in the RA report. We would like to highlight that the UE already includes most of the necessary measurements associated to the successful on-demand SI procedure in the RA report. 
RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16                         OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized, schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    ...
}

	RA-Report field descriptions

	raPurpose
This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, RRC re-establishment procedure, transition from RRC-INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'. The indicator beamFailureRecovery is used in case of successful beam failure recovery related RA procedure in the SpCell [3]. The indicator reconfigurationWithSync is used if the UE executes a reconfiguration with sync. The indicator ulUnSynchronized is used if the random access procedure is initiated in a SpCell by DL or UL data arrival during RRC_CONNECTED when the timeAlignmentTimer is not running in the PTAG or if the RA procedure is initiated in a serving cell by a PDCCH order [3]. The indicator schedulingRequestFailure is used in case of SR failures [3]. The indicator noPUCCHResourceAvailable is used when the UE has no valid SR PUCCH resources configured [3]. The indicator requestForOtherSI is used for MSG1 based on demand SI request.



[bookmark: _Toc85558274]The UE already includes an entry in the RAReport when the UE performs a successful on-demand SI request (for both msg1 based and msg3 based on demand SI request).
Considering that we have already agreed to use the RA Report for failed on demand SI procedure, the RA report will have additional fields associated to the on-demand SI procedure (e.g., which SI/SIB was requested). Therefore, it should be very straight forward from a UE implementation to include those fields also for successful on-demand SI procedure.
[bookmark: _Toc85558275]It has already been agreed that the RAReport is used to stored failed on-demand SI procedure.
Technically, inclusion of successful on demand SI procedure related information enables the network to optimize the msg1 allocation for the on-demand SI procedure. For example, if a preamble-A is associated to SIB-X and SIB-Y, and if the network receives the preamble-A, then the network broadcasts both SIB-X and SIBY. However, the network is not aware that the UE wanted only SIB-X but the UE used preamble-A as there is no explicit msg1 allocation for requesting only SIB-X.
[bookmark: _Toc85558276]By using the successful on-demand SI procedure related information, the network can optimize the msg-1 allocation for on-demand SI request.
Based on this the inclusion of successful on-demand SI procedure related information in the RA report should be supported.
[bookmark: _Ref85555813][bookmark: _Toc85558295]Successful on-demand SI procedure related information is stored in the RA report.
Further, during RAN2#115 meeting, additional on-demand SI related aspects were discussed but no consensus was reached.
Proposal 1	The scenario of logging of measurements associated to on-demand SI request upon on-demand positioning SI/SIB request and upon on-demand SI request in connected mode are not pursued in Rel-17.
Proposal 2	The scenario of logging of measurements associated to successful on-demand SI request procedure is postponed to the next RAN2 meeting.
Proposal 4	The following measurements aer not included in the on-demand SI related report.
1.	The number of times each SIB was intended to be requested by the UE
2.	Failure type (failure at RA procedure or failure at acquiring SI messages)
3.	The time between consecutive SI requests
4.	The location information at the time of performing the SI request
5.	An indicator to indicate if the SI request was performed over NUL or SUL
Proposal 5	Decision on inclusion of an indicator in the on-demand SI request related report indicating whether the on-demand SI request was successful or not is postponed to next RAN2 meeting.

Amongst these open issues, the positioning SI/SIB request and on-demand SI request in connected mode are not very urgent to be discussed and can be postponed to Rel-18.
Beside the information agreed in the previous meeting, some additional information may be logged and used by the network to take counter action to resolve potential issues revealed by the provided information. For the case of a failed SI request, a failure may happen at MAC layer (namely at RA procedure) or it may happen at the phase of acquiring the SI message. This is shown by the following excerpt from the TS 38.321. Hence it is important for the network to know if the RA procedure failed, or the acquiring of the SI messages failed.


2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes a MAC subPDU with RAPID only:
4>	consider this Random Access procedure successfully completed;
4>	indicate the reception of an acknowledgement for SI request to upper layers.




[bookmark: _Toc85558277]On demand SI request may fail at RA procedure or at SI message acquiring phase. Each failure may require different set of counteractions from network side to resolve.
[bookmark: _Toc85558296]UE shall log the failure type (failure at RA procedure or failure at acquiring SI messages) associated to a failed SI request. 
In addition, in FR2 where in a cell comprises up to 64 beams, a network node may decide to limit the number of beams used to broadcast the SI messages. In this case it is not only necessary to know which beams are used by the UE to send the preamble for SI messages but also the beams used by the UE to receive the SI messages in downlink that can be different from the beams used by the UE to send preamble for SI request. The first one (i.e., beams used to send preamble for SI request) is deducible by the perRAInfoList. However, UE may need to log which beams it used to decode the requested SIBs. This information is useful also for the failed SI request so network realize if it broadcasted the beams on wrong beams. 
[bookmark: _Toc85558297]UE shall log the information of the beams used to acquire the requested SI messages for successful and failed SI request procedures. 
A UE may request multiple SI messages consecutively in certain period of time with a certain pattern. Knowing this information at network side would assist the network to change some notBroadcasting SIBs to the Broadcasting SIBs e.g., if SIB9 is requested after SIB8 according to the detected pattern, network broadcasts SIB9 beside SIB8 once it receives a request for SIB8. This accordingly improves user experience in terms of latency required for acquiring SI messages for certain applications in addition to UE energy consumption as well as reducing the RACH load.  
[bookmark: _Toc85558298]UE shall log the time between consecutive SI requests. 
Another useful information is the location information in particular for cases of failure SI request that can assist the network to figure out the problematic part of the coverage and take counter actions such as changing the active antenna system configuration to diminish such failures.
[bookmark: _Toc85558299]UE shall log the location information at the time of performing the SI request.

Override avoidance for signalling based logged MDT by management based logged MDT
During RAN2#115-e meeting, the following agreements were made regarding the signaling based MDT override protection.
3	Signaling based logged MDT override protection is applicable in the following scenarios:
1)	Signaling based Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved
2)	Signaling based Logged MDT configuration is stopped (i.e. the expiry of T330), but UE still has un-retrieved results that would be discarded upon accepting a new configuration
4	Include an indicator to indicate the signaling based logged MDT configuration availability in RRCSetupComplete / RRCConnectionSetupComplete and RRCResumeComplete / RRCConnectionResumeComplete.
	FFS: Implicit (flag indicating T330 is running or not) vs explicit indication
5	UE includes an indication regarding whether the T330 timer is running or not in RRCSetupComplete / RRCConnectionSetupComplete and RRCResumeComplete / RRCConnectionResumeComplete.

There is an FFS regarding whether one can use the flag associated T330 timer to also indicate the signalling based MDT availability or should one use the explicit flag. 
Implicit method (reuse the flag indicating whether T330 timer is running or not):
The UE has to include this flag when;
a. T330 is still running  The UE has valid signalling based MDT configuration set the flag to TRUE
b. T330 is not running but the UE has MDT report associated to signalling based MDT configuration  set the flag to FALSE
In all other cases, the UE should not include this flag. If this is the method used, then one can rely on the implicit indication.
[bookmark: _Toc85558300]Implicit method is agreed to indicate the valid signaling MDT related information at the UE, the implicit method being:
d. [bookmark: _Toc85558301]The UE sets the T330 related flag to TRUE when the UE has valid signalling based MDT configuration i.e., T330 is still running.
e. [bookmark: _Toc85558302]The UE sets the T330 related flag to FALSE when the UE has signalling based MDT related report contents but T330 has expired.
f. [bookmark: _Toc85558303]The UE does not include this flag at all in all other cases.
During RAN2#115-e meeting, the following FFSs associated to the signaling based MDT override protection were captured.
Proposal 8	The following scenarios associated to Signaling based logged MDT override protection are postponed to RAN2#116 meeting:
1)	Signaling based logged MDT is configured in LTE (NR), the UE comes to connected in NR (LTE)
2)	Signaling based logged MDT is configured, the UE comes to connected in a PLMN that is not in the plmn-IdentityList.

As per the current specifications, a UE can be configured with at most one logged MDT configuration. So, a UE that is configured with a LTE logged MDT configuration cannot have another NR logged MDT configuration.   
[bookmark: _Toc85558278]A UE can be configured with either an LTE logged MDT configuration or NR logged MDT configuration but not both.
Under this scenario, if a UE is configured with an LTE signalling based logged MDT configuration and if the UE has logged MDT results available, and if this UE enters an NR cell then as per current specifications the UE does not include any indication about the availability of the logged MDT results. 
[bookmark: _Toc85558279]A UE that has LTE related logged MDT configuration and report contents does not indicate the availability of logged MDT report contents to an NR cell.
This is fine for the report contents. However, the signalling based logged MDT configuration related indication should still be sent. Otherwise, there is a risk that the NR node configures the UE with a management based logged MDT configuration. Therefore, we propose to include the signalling based logged MDT configuration availability indication independent of the RAT type associated to the configuration.
[bookmark: _Toc85558304]The UE sends the signaling based MDT availability flag to an LTE cell even if the UE has an NR signaling based logged MDT configuration and vice-versa i.e., the UE sends the signaling based MDT availability flag to an NR cell even if the UE has an LTE signaling based logged MDT configuration.
 The same principle applies for the inter-PLMN scenario as well. A UE configured with a signalling based logged MDT and that has some logged MDT report available does not include the logged MDT availability indication to a PLMN that is not in the plmn-IdentityList.
[bookmark: _Toc85558280]A UE that has signaling based logged MDT results does not include the logged MDT availability indication to a PLMN that is not in the plmn-IdentityList.
However, it is possible that the new PLMN might configure the UE with a management based logged MDT which would end up overriding the signalling based logged MDT. This should be prevented. Therefore, we propose the following.
[bookmark: _Toc85558305]The UE sends the signaling based MDT availability flag to a cell belonging to a PLMN that is not in the plmn-IdentityList.
T330 expiry related issues
T330 timer expiry in RRC_Connected state


In this scenario, upon returning to RRC connected state, T330 timer is still running in UE. 
1) UE sends an indication regarding signaling based MDT configuration availability to network
2) T330 timer expires while UE is still in RRC connected state

However, network is not aware of T330 status in UE. It would not be able to configure the UE with new management-based configuration despite UE being available for configuration.
 
 T330 timer expiry in RRC_IDLE


In this scenario, upon returning to RRC connected state, T330 timer is expired in UE. 
1) UE sends an indication regarding signaling based MDT configuration availability to network
2) Network retrieves the logged MDT measurements.

In this scenario, to ensure that the network performs the fetching of the logged MDT report before configuring a new management based MDT configuration, it is necessary to indicate in the RRCSetupCompelte that the UE has logged MDT results and these results are related to signaling based MDT. However, network is not aware of T330 status in UE. It would not be able to configure the UE with new management-based configuration despite UE being available for configuration.

[bookmark: _Toc85558281]Network is not aware of T330 timer status in UE. It is not possible for network to avoid overwriting in UE with management based logged MDT configuration without this information.

Updating network with T330 status
To update network with T330 timer status in the UE, the following solutions can be considered.
1) Reporting remaining T330 timer in RRCSetupComplete/RRCResumeComplete messages
2) Indicating the network at the T330 timer expiration
One possible solution is to report remaining T330 timer in the RRC messages. However, 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. Furthermore, increasing the message sizes would have adverse effect on the network performance
[bookmark: _Toc85558282]Reporting remaining T330 timer in RRCSetupComplete/RRCResumeComplete messages is a large increase of a mandatory message size.
[bookmark: _Toc85558306]UE does not include remaining T330 timer in the RRCSetupComplete/RRCResumeComplete messages
One alternative solution is to inform the network regarding expiration of the T330 timer. Upon getting the indication, network may try to fetch any additional logged measurement reports and can configure the UE with a possibly new management-based MDT configuration. 



 
As shown in the figure, UE comes to RRC Connected with T330 timer still running, the following steps take place
1) UE sends an indication regarding signaling based MDT configuration availability and report availability to network
2) Network retrieves the logged MDT measurements.
3) T330 timer expires while UE is in RRC connected state
4) UE reports T330 expiry information to network using UEAssitanceInformation message.

Network can configure the UE with new management based MDT configuration

T330 timer Expires while UE is in RRC IDLE


As shown in the figure, UE comes to RRC Connected with T330 timer expired, the following steps take place
1) UE sends an indication regarding signalling-based MDT configuration availability and report availability to network.
2) UE reports T330 expiry information to network using UEAssitanceInformation message.
3) Network retrieves the logged MDT measurements.
Network can configure the UE with new management based MDT configuration 
[bookmark: _Toc85558307]UE informs network regarding T330 timer expiry via UEAssistanceInformation message 

Coverage hole indication in the logged MDT report
The UE is aware of a coverage hole in a neighboring frequency when it performs measurements in Idle/Inactive based on RAN4 requirements and cell reselection principle. For example, a UE always attempts to camp in the highest priority frequency when available. If such a frequency is not available, then the UE camps on the second best frequency. However, in the MDT logs, there is no indication that the UE was unable to find the highest priority frequency(ies). Such an indication would help the operator to identify the coverage holes much quickly!
[bookmark: _Toc85558283]UE knows if there is a coverage hole in higher priority frequencies where it has performed measurements but has not found a suitable cell at all.
[bookmark: _Toc85558308]The UE logs an indicator in the logged MDT report that indicates a coverage hole on a frequency where the UE has performed measurements but has not detected any suitable cell to camp on.
The same applies for higher priority RATs as well.
[bookmark: _Toc85558309]The UE logs an indicator in the logged MDT report that indicates a coverage hole on a RAT where the UE has performed measurements but has not detected any suitable cell to camp on.

[bookmark: _Toc461106288]Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365]In this contribution, the following observations were captured:
Observation 1	The limitation of option-1 and option-2 is that the OAM is restricted as the OAM cannot request the logging of measurements associated to only a subset of the frequencies configured for early measurement reporting.
Observation 2	The limitation of option-3 is that the solution mandates the configuration of InterFreqTargetInfo which might be inefficient while trying to build coverage map on all of the non cell reselection related frequencies (i.e., only EMR frequencies).
Observation 3	The UE already includes an entry in the RAReport when the UE performs a successful on-demand SI request (for both msg1 based and msg3 based on demand SI request).
Observation 4	It has already been agreed that the RAReport is used to stored failed on-demand SI procedure.
Observation 5	By using the successful on-demand SI procedure related information, the network can optimize the msg-1 allocation for on-demand SI request.
Observation 6	On demand SI request may fail at RA procedure or at SI message acquiring phase. Each failure may require different set of counteractions from network side to resolve.
Observation 7	A UE can be configured with either an LTE logged MDT configuration or NR logged MDT configuration but not both.
Observation 8	A UE that has LTE related logged MDT configuration and report contents does not indicate the availability of logged MDT report contents to an NR cell.
Observation 9	A UE that has signaling based logged MDT results does not include the logged MDT availability indication to a PLMN that is not in the plmn-IdentityList.
Observation 10	Network is not aware of T330 timer status in UE. It is not possible for network to avoid overwriting in UE with management based logged MDT configuration without this information.
Observation 11	Reporting remaining T330 timer in RRCSetupComplete/RRCResumeComplete messages is a large increase of a mandatory message size.
Observation 12	UE knows if there is a coverage hole in higher priority frequencies where it has performed measurements but has not found a suitable cell at all.

In this contribution, the following proposals were captured:
Proposal 1	RAN2 to agree on the following configuration principle for the EMR frequency related logged MDT configuration.
a.	A UE can be configured with a flag to indicate whether EMR frequencies should be logged in MDT report or not
i.	If this flag is present, then the UE is allowed to log EMR frequencies in logged MDT report
ii.	If this flag is absent, then the UE is not allowed to log EMR frequencies in logged MDT report
b.	If the UE is configured with InterFreqTargetInfo then the UE performs logging of measurements only on these frequencies.
i.	If the OAM has configured the flag in proosal 1a, then the OAM is allowed to configure EMR frequencies in InterFreqTargetInfo’ otherwise it is forbidden (implementation can take care of such requirement)
c.	If the UE is not configured with InterFreqTargetInfo then the UE performs logging of measurements on:
i.	If the flag in proosal 1a is set then the UE logs meaurements for EMR + reselection frequencies.
ii.	If the flag in proosal 1a is not set then the UE logs meaurements for reselection frequencies only.
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	RAN2 to agree on the TP provided in section 5.1 regarding how to capture the beam identifiers used to acquire the SI message(s).
Proposal 4	Successful on-demand SI procedure related information is stored in the RA report.
Proposal 5	UE shall log the failure type (failure at RA procedure or failure at acquiring SI messages) associated to a failed SI request.
Proposal 6	UE shall log the information of the beams used to acquire the requested SI messages for successful and failed SI request procedures.
Proposal 7	UE shall log the time between consecutive SI requests.
Proposal 8	UE shall log the location information at the time of performing the SI request.
Proposal 9	Implicit method is agreed to indicate the valid signaling MDT related information at the UE, the implicit method being:
a.	The UE sets the T330 related flag to TRUE when the UE has valid signalling based MDT configuration i.e., T330 is still running.
b.	The UE sets the T330 related flag to FALSE when the UE has signalling based MDT related report contents but T330 has expired.
c.	The UE does not include this flag at all in all other cases.
Proposal 10	The UE sends the signaling based MDT availability flag to an LTE cell even if the UE has an NR signaling based logged MDT configuration and vice-versa i.e., the UE sends the signaling based MDT availability flag to an NR cell even if the UE has an LTE signaling based logged MDT configuration.
Proposal 11	The UE sends the signaling based MDT availability flag to a cell belonging to a PLMN that is not in the plmn-IdentityList.
Proposal 12	UE does not include remaining T330 timer in the RRCSetupComplete/RRCResumeComplete messages
Proposal 13	UE informs network regarding T330 timer expiry via UEAssistanceInformation message
Proposal 14	The UE logs an indicator in the logged MDT report that indicates a coverage hole on a frequency where the UE has performed measurements but has not detected any suitable cell to camp on.
Proposal 15	The UE logs an indicator in the logged MDT report that indicates a coverage hole on a RAT where the UE has performed measurements but has not detected any suitable cell to camp on.
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Annex
[bookmark: _Ref85554388]On capturing the beam identifiers used to acquire the SI message
[bookmark: _Toc60776998][bookmark: _Toc83739953]/*Start of first change*/
5.7.10.5	RA information determination for RA report and RLF report
The UE shall set the content in ra-InformationCommon as follows:
1>	set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in the random-access procedure;
1>	set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in the random-access procedure;
1>	set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access resources if used in the random-access procedure;
1>	set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the contention free random-access resources if used in the random-access procedure;
1>	if the random access procedure was initiated due to the on-demand SI procedure:
2>	set the rsListUsedForSIAcquisition to include the SSB indices used to acquire the system information;
1>	set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as follows:
2>	if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more random-access attempts as follows:
3>	set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;
3>	set the numberOfPreamblesSentOnSSB to indicate the number of successive random-access attempts associated to the SS/PBCH block;
3>	for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:
4>	if the random-access attempt is performed on the contention based random-access resource and if raPurpose is not equal to 'requestForOtherSI', include contentionDetected as follows:
5>	if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:
6>	set the contentionDetected to true;
5>	else:
6>	set the contentionDetected to false;
4>	if the random-access attempt is performed on the contention based random-access resource; or
4>	if the random-access attempt is performed on the contention free random-access resource and if the random-access procedure was initiated due to the PDCCH ordering:
5>	if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB:
6>	set the dlRSRPAboveThreshold to true;
5>	else:
6>	set the dlRSRPAboveThreshold to false;
2>	else if the random-access resource used is associated to a CSI-RS, set the associated random-access parameters for the successive random-access attempts associated to the same CSI-RS for one or more random-access attempts as follows:
3>	set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;
3>	set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS.
NOTE 1:	Void.
/*End of first change*/



[bookmark: _Toc60777132][bookmark: _Toc83740087]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network
UEInformationResponse message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {
    rrc-TransactionIdentifier            RRC-TransactionIdentifier,
    criticalExtensions                   CHOICE {
        ueInformationResponse-r16            UEInformationResponse-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         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,
    ...
}

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,
    ...
}

ConnEstFailReport-r16 ::=            SEQUENCE {
    measResultFailedCell-r16             MeasResultFailedCell-r16,
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultList2NR-r16               OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16            OPTIONAL
    },
    numberOfConnFail-r16                 INTEGER (1..8),
    perRAInfoList-r16                            PerRAInfoList-r16,
    timeSinceFailure-r16                 TimeSinceFailure-r16,
    ...
}

MeasResultServingCell-r16 ::=        SEQUENCE {
    resultsSSB-Cell                      MeasQuantityResults,
    resultsSSB                           SEQUENCE{
        best-ssb-Index                       SSB-Index,
        best-ssb-Results                     MeasQuantityResults,
        numberOfGoodSSB                      INTEGER (1..maxNrofSSBs-r16)
    }                                                                        OPTIONAL
}

MeasResultFailedCell-r16 ::=         SEQUENCE {
    cgi-Info                             CGI-Info-Logging-r16,
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList
        }
    }
}

RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16

RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16                         OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    ...,
	[[
		rsListUsedForSIAcquisition-r17			RSListUsedForSIAcquisition-r17			OPTIONAL
	]]
}

RSListUsedForSIAcquisition-r17 ::= SEQUENCE (SIZE (1.. maxNrofSSBs-r16)) OF SSB-Index

RA-InformationCommon-r16 ::=         SEQUENCE {
    absoluteFrequencyPointA-r16          ARFCN-ValueNR,
    locationAndBandwidth-r16             INTEGER (0..37949),
    subcarrierSpacing-r16                SubcarrierSpacing,
    msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msg1-SubcarrierSpacing-r16           SubcarrierSpacing                                OPTIONAL,
    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing                                OPTIONAL,
    msg1-FDM-r16                         ENUMERATED {one, two, four, eight}               OPTIONAL,
    msg1-FDMCFRA-r16                     ENUMERATED {one, two, four, eight}               OPTIONAL,
    perRAInfoList-r16                    PerRAInfoList-r16,
    ...,
    [[
    perRAInfoListExt-v1660               PerRAInfoListExt-v1660                           OPTIONAL
    ]]
}

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfoListExt-v1660 ::= SEQUENCE (SIZE (1..200)) OF PerRACSI-RSInfoExt-v1660

PerRAInfo-r16 ::=                    CHOICE {
    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16
}

PerRASSBInfo-r16 ::=                 SEQUENCE {
    ssb-Index-r16                        SSB-Index,
    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),
    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16
}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {
    csi-RS-Index-r16                     CSI-RS-Index,
    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)
}

PerRACSI-RSInfoExt-v1660 ::=         SEQUENCE {
    csi-RS-Index-v1660                   INTEGER (1..96)                     OPTIONAL
}

PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    ...
}

RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        SEQUENCE {
                    physCellId-r16                       PhysCellId,
                    carrierFreq-r16                      ARFCN-ValueNR
                }
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    SEQUENCE {
                    physCellId-r16                   EUTRA-PhysCellId,
                    carrierFreq-r16                  ARFCN-ValueEUTRA
                }
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-r16            TimeUntilReconnection-r16                           OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, spare2, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
        [[
        csi-rsRLMConfigBitmap-v1650          BIT STRING (SIZE (96))                              OPTIONAL
        ]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...
    }
}

MeasResultList2NR-r16 ::=            SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16
MeasResultList2EUTRA-r16 ::=         SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

MeasResult2NR-r16 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                                           OPTIONAL,
    refFreqCSI-RS-r16                    ARFCN-ValueNR                                           OPTIONAL,
    measResultList-r16                   MeasResultListNR
}

MeasResultListLogging2NR-r16 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultLogging2NR-r16

MeasResultLogging2NR-r16 ::=         SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueNR,
    measResultListLoggingNR-r16          MeasResultListLoggingNR-r16
}

MeasResultListLoggingNR-r16 ::=      SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

MeasResultLoggingNR-r16 ::=          SEQUENCE {
    physCellId-r16                       PhysCellId,
    resultsSSB-Cell-r16                  MeasQuantityResults,
    numberOfGoodSSB-r16                  INTEGER (1..maxNrofSSBs-r16) OPTIONAL
}

MeasResult2EUTRA-r16 ::=             SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueEUTRA,
    measResultList-r16                   MeasResultListEUTRA
}

MeasResultRLFNR-r16 ::=              SEQUENCE {
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults                             OPTIONAL,
            resultsCSI-RS-Cell-r16               MeasQuantityResults                             OPTIONAL
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList                         OPTIONAL,
            ssbRLMConfigBitmap-r16               BIT STRING (SIZE (64))                          OPTIONAL,
            resultsCSI-RS-Indexes-r16            ResultsPerCSI-RS-IndexList                      OPTIONAL,
            csi-rsRLMConfigBitmap-r16            BIT STRING (SIZE (96))                          OPTIONAL
        }                                                                                    OPTIONAL
    }
}

TimeSinceFailure-r16 ::= INTEGER (0..172800)

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

TimeUntilReconnection-r16 ::= INTEGER (0..172800)

-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP

	UEInformationResponse-IEs field descriptions

	logMeasReport
This field is used to provide the measurement results stored by the UE associated to logged MDT. 

	measResultIdleEUTRA
EUTRA measurement results performed during RRC_INACTIVE or RRC_IDLE.

	measResultIdleNR
NR measurement results performed during RRC_INACTIVE or RRC_IDLE.

	ra-ReportList
This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport-r16 number of successful random access procedures.

	rlf-Report
This field is used to indicate the RLF report related contents.



	LogMeasReport field descriptions

	absoluteTimeStamp
Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by NR within absoluteTimeInfo.

	anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 38.304 [20]. The UE sets this field when performing the logging of measurement results in RRC_IDLE or RRC_INACTIVE and there is no suitable cell or no acceptable cell.

	measResultServingCell
This field refers to the log measurement results taken in the Serving cell.

	numberOfGoodSSB
Indicates the number of good beams (beams that are above absThreshSS-BlocksConsolidation, if configured by the network) associated to the cells within the R value range (which is configured by network for cell reselection) of the highest ranked cell as part of the beam level measurements. If the UE has no SSB of a neighbour cell whose measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE does not include numberOfGoodSSB for the corresponding neighbour cell. If the UE has no SSB of the serving cell whose measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE shall set the numberOfGoodSSB for the serving cell to one.

	relativeTimeStamp
Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [52].

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].



	ConnEstFailReport field descriptions

	measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail
This field is used to indicate the latest number of consecutive failed RRCSetup or RRCResume procedures in the same cell independent of RRC state transition.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment or resume) failure. Value in seconds. The maximum value 172800 means 172800s or longer.



	RA-Report field descriptions

	absoluteFrequencyPointA
This field indicates the absolute frequency position of the reference resource block (Common RB 0).

	cellID
This field indicates the CGI of the cell in which the associated random access procedure was performed.

	contentionDetected
This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not. This field is not included when the UE performs random access attempt is using contention free random-access resources or when the raPurpose is set to requestForOtherSI.

	csi-RS-Index, csi-RS-Index-v1660
This field is used to indicate the CSI-RS index corresponding to the random access attempt.
If the random access procedure is for beam failure recovery, the field indicates the NZP-CSI-RS-ResourceId. For CSI-RS index larger than maxNrofCSI-RS-ResourcesRRM-1, the index value is the sum of csi-RS-Index (without suffix) and csi-RS-Index-v1660.

	dlRSRPAboveThreshold
This field is used to indicate whether the DL beam (SSB) quality associated to the random access attempt was above or below the threshold rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure.

	locationAndBandwidth
Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

	numberOfPreamblesSentOnCSI-RS
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding CSI-RS.

	numberOfPreamblesSentOnSSB
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding SS/PBCH block.

	perRAAttemptInfoList
This field provides detailed information about a random access attempt.

	perRAInfoList, perRAInfoListExt-v1660
This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts. If perRAInfoListExt-v1660 is present, it shall contain the same number of entries, listed in the same order as in perRAInfoList (without suffix).

	perRACSI-RSInfoList
This field provides detailed information about the successive random access attempts associated to the same CSI-RS.

	perRASSBInfoList
This field provides detailed information about the successive random access attempts associated to the same SS/PBCH block.

	raPurpose
This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, RRC re-establishment procedure, transition from RRC-INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'. The indicator beamFailureRecovery is used in case of successful beam failure recovery related RA procedure in the SpCell [3]. The indicator reconfigurationWithSync is used if the UE executes a reconfiguration with sync. The indicator ulUnSynchronized is used if the random access procedure is initiated in a SpCell by DL or UL data arrival during RRC_CONNECTED when the timeAlignmentTimer is not running in the PTAG or if the RA procedure is initiated in a serving cell by a PDCCH order [3]. The indicator schedulingRequestFailure is used in case of SR failures [3]. The indicator noPUCCHResourceAvailable is used when the UE has no valid SR PUCCH resources configured [3]. The indicator requestForOtherSI is used for MSG1 based on demand SI request.

	ra-InformationCommon
This field is used to indicate the common random-access related information between RA-report and RLF-report. For RA report, this field is mandatory presented. For RLF-report, this field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf' and the rlf-Cause equals to 'randomAccessProblem' or 'beamRecoveryFailure'; otherwise this field is absent.

	rsListUsedForSIAcquisition
This field is included by the UE when the UE includes RA report contents for an on-demand SI procedure. This field provides the list of SSBs used to acquire the SI. 

	ssb-Index
This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to the random access attempt.

	subcarrierSpacing
Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.



	RLF-Report field descriptions

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap,csi-rsRLMConfigBitmap-v1650
These fields are used to indicate the CSI-RS indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF. The UE first fills in the csi-rsRLMConfigBitmap-r16 to indicate the first 96 CSI-RS indexes and then csi-rsRLMConfigBitmap-v1650 to indicate the latter 96 CSI-RS indexes. The first/leftmost bit in csi-rsRLMConfigBitmap-r16 corresponds to CSI-RS index 0, the second bit corresponds to CSI-RS index 1. The first/leftmost bit in csi-rsRLMConfigBitmap-v1650 corresponds to CSI-RS index 96, the second bit corresponds to CSI-RS index 97. These fields are included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.

	failedPCellId-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

	measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

	measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

	measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

	measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

	noSuitableCellFound
This field is set by the UE when the T311 expires.

	previousPCellId
This field is used to indicate the source PCell of the last handover (source PCell when the last RRCReconfiguration message including reconfigurationWithSync was received). For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included

	reestablishmentCellId
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value.

	ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF.The first/leftmost bit corresponds to SSB index 0, the second bit corresponds to SSB index 1. This field is included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell, after failing to perform reestablishment. Value in seconds. The maximum value 172800 means 172800s or longer.




image1.png
Cell A

CellB

CellC

f1

qualityThreshold

|

measldleDuration




image2.wmf
g

N

B

U

E

R

R

C

_

I

D

L

E

 

U

E

L

o

g

g

i

n

g

 

S

i

g

n

a

l

l

i

n

g

 

B

a

s

e

d

L

o

g

g

e

d

 

M

D

T

 

R

e

s

u

l

t

s

R

R

C

 

S

e

t

u

p

 

p

r

o

c

e

d

u

r

e

w

i

t

h

 

s

e

c

u

r

i

t

y

 

s

e

t

u

p

R

R

C

S

e

t

u

p

C

o

m

p

l

e

t

e

 

m

e

s

s

a

g

e

w

i

t

h

 

M

D

T

 

t

y

p

e

 

i

n

d

i

c

a

t

o

r

T

3

3

0

 

r

u

n

n

i

n

g

T

3

3

0

 

e

x

p

i

r

e

d

N

e

t

w

o

r

k

 

i

s

 

n

o

t

 

a

w

a

r

e

 

o

f

T

3

3

0

 

e

x

p

i

r

a

t

i

o

n

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

4

.

5


oleObject1.bin

image3.wmf
g

N

B

U

E

R

R

C

_

I

D

L

E

 

U

E

L

o

g

g

i

n

g

 

S

i

g

n

a

l

l

i

n

g

 

B

a

s

e

d

L

o

g

g

e

d

 

M

D

T

 

R

e

s

u

l

t

s

T

3

3

0

 

e

x

p

i

r

e

d

R

R

C

 

S

e

t

u

p

 

p

r

o

c

e

d

u

r

e

w

i

t

h

 

s

e

c

u

r

i

t

y

 

s

e

t

u

p

R

R

C

S

e

t

u

p

C

o

m

p

l

e

t

e

w

i

t

h

 

M

D

T

 

t

y

p

e

 

i

n

d

i

c

a

t

o

r

 

a

n

d

u

e

-

M

e

a

s

u

r

e

m

e

n

t

s

A

v

a

i

l

a

b

l

e

U

E

 

i

n

f

o

r

m

a

t

i

o

n

 

R

e

q

u

e

s

t

U

E

 

i

n

f

o

r

m

a

t

i

o

n

 

R

e

s

p

o

n

s

e

N

e

t

w

o

r

k

 

i

n

 

n

o

t

 

a

w

a

r

e

o

f

 

T

3

3

0

 

s

t

a

t

u

s

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

4

.

5


oleObject2.bin

image4.wmf
g

N

B

U

E

R

R

C

_

I

D

L

E

 

U

E

L

o

g

g

i

n

g

 

S

i

g

n

a

l

l

i

n

g

 

B

a

s

e

d

L

o

g

g

e

d

 

M

D

T

 

R

e

s

u

l

t

s

R

R

C

 

S

e

t

u

p

 

p

r

o

c

e

d

u

r

e

w

i

t

h

 

s

e

c

u

r

i

t

y

 

s

e

t

u

p

R

R

C

S

e

t

u

p

C

o

m

p

l

e

t

e

w

i

t

h

 

M

D

T

 

t

y

p

e

 

i

n

d

i

c

a

t

o

r

 

a

n

d

u

e

-

M

e

a

s

u

r

e

m

e

n

t

s

A

v

a

i

l

a

b

l

e

U

E

 

i

n

f

o

r

m

a

t

i

o

n

 

R

e

q

u

e

s

t

U

E

 

i

n

f

o

r

m

a

t

i

o

n

 

R

e

s

p

o

n

s

e

T

3

3

0

 

r

u

n

n

i

n

g

T

3

3

0

 

e

x

p

i

r

e

d

U

E

A

s

s

i

s

t

a

n

c

e

I

n

f

o

r

m

a

t

i

o

n

 

w

i

t

h

T

3

3

0

 

t

i

m

e

r

 

e

x

p

i

r

y

 

i

n

d

i

c

a

t

i

o

n

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

4

.

5


oleObject3.bin

image5.wmf
g

N

B

U

E

R

R

C

_

I

D

L

E

 

U

E

L

o

g

g

i

n

g

 

S

i

g

n

a

l

l

i

n

g

 

B

a

s

e

d

L

o

g

g

e

d

 

M

D

T

 

R

e

s

u

l

t

s

T

3

3

0

 

e

x

p

i

r

e

d

R

R

C

 

S

e

t

u

p

 

p

r

o

c

e

d

u

r

e

w

i

t

h

 

s

e

c

u

r

i

t

y

 

s

e

t

u

p

R

R

C

S

e

t

u

p

C

o

m

p

l

e

t

e

w

i

t

h

 

M

D

T

 

t

y

p

e

 

i

n

d

i

c

a

t

o

r

 

a

n

d

u

e

-

M

e

a

s

u

r

e

m

e

n

t

s

A

v

a

i

l

a

b

l

e

U

E

A

s

s

i

s

t

a

n

c

e

I

n

f

o

r

m

a

t

i

o

n

 

w

i

t

h

T

3

3

0

 

t

i

m

e

r

 

e

x

p

i

r

y

 

i

n

d

i

c

a

t

i

o

n

U

E

 

i

n

f

o

r

m

a

t

i

o

n

 

R

e

q

u

e

s

t

U

E

 

i

n

f

o

r

m

a

t

i

o

n

 

R

e

s

p

o

n

s

e

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

4

.

5


oleObject4.bin

