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[bookmark: _Ref462817227]Introduction
In RAN2#107bis meeting, it was agreed to have a further discussion on RACH and MRO related report contents.
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6][107#45][NR/SON] RACH and Mobility Robustness optimisation checking (CATT)
	Intended outcome: email discussion report
	Deadline: Thursday 10/03/2019
	- Check the feasibility of the parameters provided by RAN3

As part of the email discussion [1], successful handover report is discussed but no consensus could be reached. Therefore, in this contribution we again mention the need for such a report and also mention the contents of the measurement report associated to such a report.

[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
[bookmark: _Toc12372235][bookmark: _Toc12372251]Motivation behind successful handover report 
In LTE, the RLF report was introduced so that the network can identify the reason behind the UE’s radio link failure and fix the same via changes in the network parameters. The entire framework is based on the fact that there is enough statistics to work with and these statistics is collected from many UEs. This assumption is true for low frequency deployments where the cell size (at least for macro cells) is expected to be large. Larger the cell size, higher the number of UEs connected to the cell and this in turn aids in the faster accumulation of the statistics based on RLF reports. 
[bookmark: _Toc20754695][bookmark: _Toc20756362][bookmark: _Toc20756852][bookmark: _Toc20767753]Low frequency deployments have large cell sizes and therefore there are many UEs connected to the cell which increases the rate at which RLF related information can be collected from the UEs. 
FR2 deployments suffer from the small cell sizes. This in turn leads to a smaller number of UEs connected to them which makes it harder to collect enough statistics.
[bookmark: _Toc20767754]The high frequency (FR2) deployments have much smaller cell size compared to FR1 deployments and thus it takes much longer to collect enough statistics in FR2 compared to FR1.
[bookmark: _Toc20767755]Collecting the same amount of statistics in FR2 takes much longer time than FR1 which in turn increases the probability of poor network configuration for a very long time in FR2 deployments.
Additionally, in the FR-2 frequencies the UE is expected to have more sensitive mobility wherein the RLM resources’ configuration plays a larger role than in FR1. In such scenarios, it is beneficial to have a method to learn more about the handover performance based on both successful and failed handovers. 
[bookmark: _Toc20767756]Mobility in FR2 poses larger challenges compared to FR1 as the serving cell reference signal deterioration is much faster in FR2 compared to FR1. 
Based on the above observations, we think the it makes sense to collect more information from the UEs which could further reduce the probability of failures even if the handovers are successful.
[bookmark: _Toc20754703][bookmark: _Toc20756369][bookmark: _Toc20756855][bookmark: _Toc20767748]RAN2 supports successful handover reporting.

Successful handover report contents and triggers
To make the best use of the information available at the UE at the handover border locations that can be of use for the network, we can discuss some parameters that might bring some benefits. We think that the following parameters can be of value for the network.
· RLM/RLF related measurements
· RRM related measurements
RLM/RLF related measurements
In case of successful handovers, the UE might receive the handover command when the radio link towards the serving cell is still quite bad i.e., when the timer T310 is still running. In such a case the UE stops the T310 timer and starts the RA procedure towards the target cell of the handover. Any further delay in sending the handover command would have resulted in RLF with cause ‘T310 expiry’. This scenario is expected to happen in FR2 more often than in FR1. 
[bookmark: _Toc20767757]The UE might receive a HO command when the T310 timer is running and in such a case, the UE stops T310 timer and starts the random access towards the target cell. 
Therefore, we believe that the UE can include measurements related to the RLM related parameters as part of a report to the target cell after the successful handover. Such RLM related parameters could include the status of the timer T310.
[bookmark: _Toc20767749]If T310 timer was running when the UE receives the HO command, then the UE shall include the status of T310 in the successful HO report.
In addition to the RLM related reasons, there can be other reasons to declare RLF. One such reason is the reaching of maximum number of RLC retransmissions. If the DL towards the serving cell is very good but not the UL (again, a more realistic scenario in FR2), the UE might be facing issues with UL transmissions and the number of RLC retransmissions might be quite high. In this scenario, if the UE receives the HO command, the UE switches to the target cell and performs the random access and there it can include the RLC retransmission status as part of successful HO report. 
[bookmark: _Toc20767758]When UL coverage is poor, an expected deployment scenario of FR2, the UE might be trying to perform RLC retransmissions as part of the UL data transmission when the HO command is received. 
[bookmark: _Toc20767750]If the number of RLC retransmissions for UL data is greater than one when the UE receives the HO command, then the UE shall include the RLC retransmission status in successful HO report.

RRM related measurements
In addition to the RLM related parameters, the UE could also indicate certain RRM related measurements. The purpose of introducing CFRA in multiple beams was to consider that the UE might perceive a different SSB/CSI-RS to be the strongest beam at the time of sending the RA preamble to the target cell compared to sending the measurement report to the source cell. Therefore, the CFRA resource used might still be non-optimal due to UE mobility and this might result in sub-optimal initial data link performance in the target gNB.  This can be explained using the following figure.
The UE is connected to the left cell in the figure and it sends a measurement report in which it indicates that the right cell is stronger than the serving cell and the SSB-B1 is the strongest SSB from the target cell. When the UE receives the HO command from the serving cell, the UE has moved and now it perceives the SSB-B2 as the strongest beam. However, since the target cell has reserved CFRA in SSB-B1, the UE uses SSB-B1 to access the target cell as long as SSB-B1 is above the rsrp-SSBThreshold. If one now, assumes that SSB-B1, SSB-B2 and SSB-B3 are transmitted from three different TRPs of the same cell, then the beam management algorithms will get initialized in the wrong TRP. This might lead to poor radio performance in the target cell.
[bookmark: _Toc20767759]Due to mobility, the beams in which the CFRA is allocated might be sub-optimal when the actual random access is performed towards the target cell. 
 SSB-B2
SSB-B3
SSB-B1

In such scenarios, the UE could include an indication as part of the successful HO report to indicate the best beam index and the UE shall trigger such a measurement report only when the CFRA is allocated only on those SSBs that are sub-optimal compared to the current best SSB.  
[bookmark: _Toc20767751]At the time of starting the RACH procedure, if the CFRA resources are not available towards the strongest SSB of the target cell, then the UE shall trigger the successful measurement report to the target cell indicating the strongest SSB of the target cell based on latest RRM measurements.

Successful HO report framework
The successful report availability indication can be included in the RRCReconfigurationComplete message to the target cell just like the availability of mobility history information or RACH report etc.
[bookmark: _Toc20767752]The UE indicates the availability of successful HO report in the RRCReconfigurationComplete message.

The whole wanted procedure is illustrated in the signal flow graph above. In order to show how this can be implemented in the RRC specification, we have provided the TP in the appendix. This shows how one could simply capture the successful handover report in the RRC spec. RAN2 is requested to agree on the same.
[bookmark: _Toc461106288]Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365][bookmark: _Toc12372239][bookmark: _Toc12372255][bookmark: _Toc12372266]In this contribution, the following observations were captured:
Observation 1	Low frequency deployments have large cell sizes and therefore there are many UEs connected to the cell which increases the rate at which RLF related information can be collected from the UEs.
Observation 2	The high frequency (FR2) deployments have much smaller cell size compared to FR1 deployments and thus it takes much longer to collect enough statistics in FR2 compared to FR1.
Observation 3	Collecting the same amount of statistics in FR2 takes much longer time than FR1 which in turn increases the probability of poor network configuration for a very long time in FR2 deployments.
Observation 4	Mobility in FR2 poses larger challenges compared to FR1 as the serving cell reference signal deterioration is much faster in FR2 compared to FR1.
Observation 5	The UE might receive a HO command when the T310 timer is running and in such a case, the UE stops T310 timer and starts the random access towards the target cell.
Observation 6	When UL coverage is poor, an expected deployment scenario of FR2, the UE might be trying to perform RLC retransmissions as part of the UL data transmission when the HO command is received.
Observation 7	Due to mobility, the beams in which the CFRA is allocated might be sub-optimal when the actual random access is performed towards the target cell.
In this contribution, the following proposals were captured:
Proposal 1	RAN2 supports successful handover reporting.
Proposal 2	If T310 timer was running when the UE receives the HO command, then the UE shall include the status of T310 in the successful HO report.
Proposal 3	If the number of RLC retransmissions for UL data is greater than one when the UE receives the HO command, then the UE shall include the RLC retransmission status in successful HO report.
Proposal 4	At the time of starting the RACH procedure, if the CFRA resources are not available towards the strongest SSB of the target cell, then the UE shall trigger the successful measurement report to the target cell indicating the strongest SSB of the target cell based on latest RRM measurements.
Proposal 5	The UE indicates the availability of successful HO report in the RRCReconfigurationComplete message.


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref20309398][bookmark: _Ref473904283][bookmark: _Ref473730574][bookmark: _Ref461217229][bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref465773067]Report on Email Discussion [107#45][ NR/SON]  RACH and Mobility Robustness Optimisation Checking, CATT (rapporteur), RAN2107bis meeting, Chongqing, China.


Appendix – TP to 38.331 on successful handover report.
· Changes are on top of running CR on SON and with format issues. However, the TP is provided to illustrate how one could implement the successful handover report.  
[bookmark: _Toc20425689]***** Start of change *****
5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration:
1>	if the RRCReconfiguration is received via other RAT (i.e., inter-RAT handover to NR):
2>	if the RRCReconfiguration does not include the fullConfig and the UE is connected to 5GC (i.e., delta signalling during intra 5GC handover):
3>	re-use the source RAT SDAP and PDCP configurations if available (i.e., current SDAP/PDCP configurations for all RBs from source E-UTRA RAT prior to the reception of the inter-RAT HO RRCReconfiguration message);
1>	else:
2>	if the RRCReconfiguration includes the fullConfig:
3>	perform the full configuration procedure as specified in 5.3.5.11;
1>	if the RRCReconfiguration includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1>	if the RRCReconfiguration includes the masterKeyUpdate:
2>	perform AS security key update procedure as specified in 5.3.5.7;
1>	if the RRCReconfiguration includes the sk-Counter:
2>	perform security key update procedure as specified in 5.3.5.7;
1>	if the RRCReconfiguration includes the secondaryCellGroup:
2>	perform the cell group configuration for the SCG according to 5.3.5.5; 
1>	if the RRCReconfiguration includes the mrdc-SecondaryCellGroupConfig:
2>	if the mrdc-SecondaryCellGroupConfig is set to setup:
3>	if the mrdc-SecondaryCellGroupConfig includes mrdc-ReleaseAndAdd:
4>	perform MR-DC release as specified in clause 5.3.5.10;
3>	if the received mrdc-SecondaryCellGroup is set to nr-SCG:
4>	perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included in nr-SCG;
3>	if the received mrdc-SecondaryCellGroup is set to eutra-SCG:
4>	perform the RRC connection reconfiguration as specified in TS 36.331 [10], clause 5.3.5.3 for the RRCConnectionReconfiguration message included in eutra-SCG;
2>	else (mrdc-SecondaryCellGroupConfig is set to release):
3>	perform MR-DC release as specified in clause 5.3.5.10;
1>	if the RRCReconfiguration message includes the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.6;
1>	if the RRCReconfiguration message includes the radioBearerConfig2:
2>	perform the radio bearer configuration according to 5.3.5.6;
1>	if the RRCReconfiguration message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
1>	if the RRCReconfiguration message includes the dedicatedNAS-MessageList:
2>	forward each element of the dedicatedNAS-MessageList to upper layers in the same order as listed;
1>	if the RRCReconfiguration message includes the dedicatedSIB1-Delivery:
2>	perform the action upon reception of SIB1 as specified in 5.2.2.4.2;
1>	if the RRCReconfiguration message includes the dedicatedSystemInformationDelivery:
2>	perform the action upon reception of System Information as specified in 5.2.2.4;
1>	if the RRCReconfiguration message includes the otherConfig:
2>	perform the other configuration procedure as specified in 5.3.5.9;
1>	set the content of the RRCReconfigurationComplete message as follows:
2>	if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent; or
2>	if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:
3>	include the uplinkTxDirectCurrentList for each serving cell with UL;
3>	if UE is configured with SUL carrier:
4>	include uplinkDirectCurrentBWP-SUL for each serving cell with SUL within the uplinkTxDirectCurrentList;
2>	if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup set to eutra-SCG:
3>	include in the eutra-SCG-Response the E-UTRA RRCConnectionReconfigurationComplete message in accordance with TS 36.331 [10] clause 5.3.5.3;
2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup set to nr-SCG:
3>	include in the nr-SCG-Response the RRCReconfigurationComplete message;
2>	if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailable;
2>	if the UE has Bluetooth logged measurements available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailableBT;
2>	if the UE has WLAN logged measurements available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailableWLAN;
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
3>	include rlf-InfoAvailable;
2>	if the UE has successful handover information available in VarSuccHO-Report:
3>	include succHO-InfoAvailable;
1>	if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (MCG is E-UTRA):
2>	if the RRCReconfiguration message was received via SRB1:
3>	submit the RRCReconfigurationComplete via the E-UTRA MCG embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10];
3>	if reconfigurationWithSync was included in spCellConfig of an SCG:
4>	initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];
3>	else:
4>	the procedure ends;
NOTE 1:	The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.
2>	else (RRCReconfiguration was received via SRB3):
3>	submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration;
NOTE 2:	In (NG)EN-DC and NR-DC, in the case RRCReconfiguration is received via SRB1, the random access is triggered by RRC layer itself as there is not necessarily other UL transmission. In the case RRCReconfiguration is received via SRB3, the random access is triggered by the MAC layer due to arrival of RRCReconfigurationComplete.
1>	else if the RRCReconfiguration message was received within the nr-SCG within mrdc-SecondaryCellGroup (NR SCG RRC Reconfiguration):
2>	if reconfigurationWithSync was included in spCellConfig in nr-SCG:
3>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
2>	else
3>	the procedure ends;
NOTE 2a:	The order in which the UE sends the RRCReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.
1>	else if RRCReconfiguration was received via SRB3:
2>	submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration;
1>	else (MCG RRCReconfiguration):
2>	submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;
2>	if this is the first RRCReconfiguration message after successful completion of the RRC re-establishment procedure:
3>	resume SRB2 and DRBs that are suspended;
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;
2>	stop timer T304 for that cell group;
2>	apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
3>	if RRCReconfiguration does not include dedicatedSIB1-Delivery and
3>	if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;
2>	the procedure ends.
NOTE 3:	The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
[bookmark: _Toc20425730]***** End of change *****
[bookmark: _Toc20425722]***** Start of change *****
[bookmark: _Toc20425708]5.3.5.5.6	RLF Timers & Constants configuration
The UE shall:
1>	if the received rlf-TimersAndConstants is set to release:
2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;
1>	else:
2>	(re-)configure the value of timers and constants in accordance with received rlf-TimersAndConstants;
2>	if timer T310 for this cell group is running;
3>	set the timerT310Status in VarSuccHO-Report to the status of timer T310 for this cell group;
2>	stop timer T310 for this cell group, if running;
2>	reset the counters N310 and N311.
***** End of change *****
***** Start of change *****
[bookmark: _Toc5285158][bookmark: _Toc20425758]5.7	Other
[bookmark: _Toc525856526]5.7.x1	UE Information
[bookmark: _Toc525856527]5.7.x1.1	General


Figure 5.7.x1.1-1: UE information procedure
The UE information procedure is used by NG-RAN to request the UE to report information.
[bookmark: _Toc525856528]5.7.x1.2	Initiation
NG-RAN initiates the procedure by sending the UEInformationRequest message. NG-RAN should initiate this procedure only after successful security activation.
[bookmark: _Toc20425752]***** Start of change *****
[bookmark: _Toc525856529]5.7.x1.3	Reception of the UEInformationRequest message
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
1>	if succHO-ReportReq is set to true, set the contents of the succHO-Report in the UEInformationResponse message as follows:
2>	set the succHO-Report in the UEInformationResponse message to the value of succHO-Report in VarSuccHO-Report;
1>	if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as follows:
2>	set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block of associated to the random access resources;
2>	set the numberOfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully completed random access procedure;
2>	for each random access attempt performed, include the following parameters in the chronological order of the random access attempt:
3> set the the ssb-Index to include the SS/PBCH block index of the SS/PBCH block corresponding to the random access resource used in the random access attempt;
3> if contention resolution was not successful as specified in TS 38.321 [6] for at least one of the transmitted preambles for the last successfully completed random access procedure:
4>	set the contentionDetected to true;
3>	else:
4>	set the contentionDetected to false;
3> 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:
4>	set the the ssbRSRPQualityIndicator to true;
3> else:
4>	set the the ssbRSRPQualityIndicator to false;

1>	if rlf-ReportReq is set to true and the UE has radio link failure information or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
2>	set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link or handover failure in NR;
2>	set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;
2>	discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	if the logMeasReportReq is present and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
2>	if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:
3>	include the absoluteTimeStamp and set it to the value of absoluteTimeInfo in the VarLogMeasReport;
3>	include the traceReference and set it to the value of traceReference in the VarLogMeasReport;
3>	include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the VarLogMeasReport;
3>	include the tce-Id and set it to the value of tce-Id in the VarLogMeasReport;
3>	include the logMeasInfoList and set it to include one or more entries from VarLogMeasReport starting from the entries logged first;
3>	if the VarLogMeasReport includes one or more additional logged measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:
4>	include the logMeasAvailable;
3>	if the VarLogMeasReport includes one or more additional logged Bluetooth measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:
4>	include the logMeasAvailableBT;
3>	if the VarLogMeasReport includes one or more additional logged WLAN measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:
4>	include the logMeasAvailableWLAN;
1>	if the logMeasReport is included in the UEInformationResponse:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB2;
2>	discard the logged measurement entries included in the logMeasInfoList from VarLogMeasReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	else:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB1;
***** End of change *****


***** Start of change *****
[bookmark: _Toc20425869]6.2	RRC messages
[bookmark: _Toc20425880]6.2.2	Message definitions
*Unaffected IEs are omitted 
[bookmark: _Toc20425894]–	RRCReconfigurationComplete
The RRCReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCReconfigurationComplete message
-- ASN1START
-- TAG-RRCRECONFIGURATIONCOMPLETE-START

RRCReconfigurationComplete ::=              SEQUENCE {
    rrc-TransactionIdentifier                   RRC-TransactionIdentifier,
    criticalExtensions                          CHOICE {
        rrcReconfigurationComplete                  RRCReconfigurationComplete-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

RRCReconfigurationComplete-IEs ::=          SEQUENCE {
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1530-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1530-IEs ::=    SEQUENCE {
    uplinkTxDirectCurrentList                   UplinkTxDirectCurrentList                                               OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1560-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1560-IEs ::=    SEQUENCE {
    scg-Response                                CHOICE {
        nr-SCG-Response                                 OCTET STRING (CONTAINING RRCReconfigurationComplete),
        eutra-SCG-Response                              OCTET STRING
    }                                                                                                                   OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-vxyz-IEs                                                             OPTIONAL
}

RRCReconfigurationComplete-vxyz-IEs ::=    SEQUENCE {
	logMeasAvailable-r16				ENUMERATED {true}				OPTIONAL,
	logMeasAvailableBT-r16				ENUMERATED {true}				OPTIONAL,
	logMeasAvailableWLAN-r16			ENUMERATED {true}				OPTIONAL,
	rlf-InfoAvailable-r16				ENUMERATED {true}				OPTIONAL,
	succHO-InfoAvailable-r16			ENUMERATED {true}				OPTIONAL,
    nonCriticalExtension                        SEQUENCE {}                                                             OPTIONAL
}


-- TAG-RRCRECONFIGURATIONCOMPLETE-STOP
-- ASN1STOP

	RRCReconfigurationComplete-IEs field descriptions

	scg-Response
In case of NR-DC (nr-SCG-Response), this field includes the RRCReconfigurationComplete message. In case of NE-DC (eutra-SCG-Response), this field includes the E-UTRA RRCConnectionReconfigurationComplete message as specified in TS 36.331 [10].

	uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).



*Unaffected IEs are omitted
[bookmark: _Toc525856765]–	UEInformationRequest
The UEInformationRequest is the command used by NR to retrieve information from the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
UEInformationRequest message
-- ASN1START
-- TAG-UEINFORMATIONREQUEST-START

UEInformationRequest-r16	::=				SEQUENCE {
	rrc-TransactionIdentifier		RRC-TransactionIdentifier,
	criticalExtensions				CHOICE {
		ueInformationRequest-r16				UEInformationRequest-r16-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UEInformationRequest-r16-IEs ::=		SEQUENCE {
	logMeasReportReq-r10				ENUMERATED {true}					OPTIONAL,
	rach-ReportReq-r16				ENUMERATED {true}					OPTIONAL,
	rlf-ReportReq-r16				ENUMERATED {true}					OPTIONAL,
	succHO-ReportReq-r16				ENUMERATED {true}					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- TAG-UEINFORMATIONREQUEST-STOP
-- ASN1STOP

	UEInformationRequest field descriptions

	rach-ReportReq
This field is used to indicate whether the UE shall report information about the random access procedure.

	rlf-ReportReq
This field is used to indicate whether the UE shall report information about the radio link failure.



[bookmark: _Toc525856766]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the 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
[bookmark: _Hlk23315107]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 {
	logMeasReport-r16					LogMeasReport-r16				OPTIONAL,
	rach-Report-r16							SEQUENCE {
		numberOfPreamblesSent-r16				NumberOfPreamblesSent-r16,
		absoluteFrequencyPointA-r16				ARFCN-ValueNR,
		perRACHAttemptInfoList-r16				PerRACHAttemptInfoList-r16
	}																OPTIONAL,
	rlf-Report-r16						RLF-Report-r16					OPTIONAL,
	succHO-Report-r16					SuccHO-Report-r16					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

PerRACHAttemptInfoList-r16 ::=		SEQUENCE (SIZE (1..200)) OF PerRACHAttemptInfo-r16	Comment by Author: preambleTransMax                    

PerRACHAttemptInfo-r16 ::=				SEQUENCE {
	ssb-Index-r16					SSB-Index,
	contentionDetected-r16			BOOLEAN,
	ssbRSRPQualityIndicator-r16		BOOLEAN,
	...
}

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, MeasResultListNR
	relativeTimeStamp-r16				INTEGER (0..7200),
	servCellIdentity-r16				CGI-Info,
	measResultServingCell-r16			MeasResultNR-r16,
	measResultNeighCells-r16			SEQUENCE {
		measResultNeighCellListNR			MeasResultNeighCellListNR		OPTIONAL,
		measResultNeighCellListEUTRA		MeasResultNeighCellListEUTRA	OPTIONAL,
	}
	logMeasResultListBT-r16				LogMeasResultListBT-r16		OPTIONAL,
	logMeasResultListWLAN-r16			LogMeasResultListWLAN-r16		OPTIONAL,
	logMeasResultListSensor-r16         LogMeasResultListSensor-r16		OPTIONAL
}

MeasResultNR-r16 ::=                        SEQUENCE {
	physCellId                              PhysCellId				OPTIONAL,
	resultsSSB-Cell                         MeasQuantityResults		OPTIONAL,
	resultsSSB		                        SEQUENCE{
			ssb-Best-Index                          SSB-Index,
			ssb-Best-Results                        MeasQuantityResults		OPTIONAL,
			number-of-good-ssb					INTEGER (1..maxNrofSSBs)	OPTIONAL,
}			OPTIONAL,
	...
}

[bookmark: _Hlk23316213]RLF-Report-r16 ::=					SEQUENCE{
	measResultLastServCell-r16				MeasResultRLFNR-r16,
	measResultNeighCells-r16				SEQUENCE {	Comment by Author: Needs to be revisited after the conclusion from the FFS1, FFS2 and FFS3.
		measResultListNR-r16				MeasResultList2NR-r16				OPTIONAL,
		measResultListEUTRA-r16				MeasResultList2EUTRA-r16			OPTIONAL
	}																			OPTIONAL,

	c-RNTI-r16						RNTI-Value,

[bookmark: _Hlk16500598]	previousPCellId-r16					CGI_Info				OPTIONAL,
[bookmark: _Hlk16496433]	failedPCellId-r16					CHOICE {
		cellGlobalId-r16					CGI_Info,
		pci-arfcn-r16						SEQUENCE {
			physCellId-r16						PhysCellId,
			carrierFreq-r16						ARFCN-ValueNR
		}
	}																OPTIONAL,
	reestablishmentCellId-r16		CGI-Info						OPTIONAL,

	timeConnFailure-r16			INTEGER (0..1023)					OPTIONAL,
	timeSinceFailure-r16			TimeSinceFailure-r16

	connectionFailureType-r16		ENUMERATED {rlf, hof}			OPTIONAL,
	rlf-Cause-r16					ENUMERATED {
										t310-Expiry, randomAccessProblem,
										rlc-MaxNumRetx, beamFailureRecoveryFailure},

	locationInfo-r16				LocationInfo-r16					OPTIONAL
}

MeasResultList2NR-r16 ::=				SEQUENCE(SIZE (1..maxFreq)) OF MeasResultListNR
MeasResultList2EUTRA-r16 ::=				SEQUENCE(SIZE (1..maxFreq)) OF MeasResultListEUTRA

MeasResultRLFNR-r16 ::=                        SEQUENCE {
    physCellId-r16                              PhysCellId                                                                  OPTIONAL,
    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
    }
}

SuccHO-Report-r16 ::=					SEQUENCE{
	timerT310Status-r16				INTEGER (1..6000),
	…
}

-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP

	UEInformationResponse field descriptions

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

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

	contentionDetected
This field is used to indicate that contention was detected for the transmitted preamble in the given RACH attempt. 

	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.

	failedCellId
This field is used to indicate the cell in which connection establishment failed.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. The UE sets the ARFCN according to the band used for transmission/ reception when the failure occurred.

	logMeasResultListBT
This field refers to the Bluetooth measurement results.

	logMeasResultListWLAN
This field refers to the WLAN measurement results.

	measResultLastServCell
This field refers to the last measurement results taken in the PCell, where radio link failure or handover failure happened.

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

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

	numberOfPreamblesSent
This field is used to indicate the total number of RACH preambles that were transmitted..

	perRACHAttempInfoList
This field detailed information about the RACH attempt in the chronological order of the RACH attempts.

	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).

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

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

	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.

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

	ssbRSRPQualityIndicator
This field is used to indicate the SS/PBCH RSRP of the SS/PBCH block corresponding to the random access attempt is above rsrp-ThresholdSSB or not.

	timerT310Status
This field provides the status of the timer T310 in ms. Value 1 corresponds to 1ms, 2 corresponds to 2ms and so on.

	tce-Id
Parameter Trace Collection Entity Id: See TS xx.xxx [xx].

	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 (establishment) failure. Value in seconds. The maximum value 172800 means 172800s or longer.

	timeStamp
Includes time stamps for the waypoints that describe planned locations for the UE.

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS xx.xxx [xx].



* end of change*

[bookmark: _Toc20426219]7.4	UE variables
* start of change*
*unaffected IEs are omitted*
[bookmark: _Toc20432074]–	VarSuccHO-Report
The UE variable VarSuccHO-Report includes the successful handover information.
VarSuccHO-Report UE variable
-- ASN1START
-- TAG-VARSUCCHO-REPORT-START

VarSuccHO-Report-r16 ::=				SEQUENCE {
	succHO-Report-r16						SuccHO-Report-r16,
}

-- TAG-VARSUCCHO-REPORT-STOP
-- ASN1STOP

* end of change*
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