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1. Introduction

This contribution suggests way-forwards on the following topics:
The clause 2.1, 2.2 and 2.3 are for RA Report optimization,
the clause 2.4 and 2.5 are for Successful HO Report,
the clause 2.6 is for Enhancement for SN change failure,
the clause 2.7 is for Mobility History Information Enhancements,

the clause 2.8 is for UL/DL Coverage Imbalanced, 

the clause 2.9 is for MCG Failure Information, and
the clause 2.10 is for NR-U Optimization.
2.
Discussion
2.1 ASN.1 Structure for RA Report optimization
The following is the ASN.1 extract for current RA Report:

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,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,

                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

}

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

}

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

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)

}

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

PerRAAttemptInfo-r16 ::=             SEQUENCE {

    contentionDetected-r16               BOOLEAN                OPTIONAL,

    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,

    ...

}

The content of a RA procedure is included into a RA-Report entry. Each entry has the following fields:

· cellId-r16

· ra-InformationCommon-r16
· raPurpose-r16
Since 2SRA-related info will be included into the RA-Report entry, RAN2 needs to first discuss how to set the 2SRA-related info with the 4SRA-related info, e.g. 
when 2SRA is switched to 4RA during RA procedure, the 4SRA-related info should be included in the same RA-Report entry logging the info of previous 2SRA? 
during a RA procedure, UE selects either 4SRA or 2RA with RA resource selection whenever the backoff timer expiry. Then if RA type is changed, it is logged in the same RA Report entry, or not?

Depending on the structure, any explicit indicator may or may not be required. For example, RAN2 has agreed to introduce the RACH frequency related information of 2SRA as same in 4SRA (see the table below). If either the RACH frequency related information of 2SRA or the info of 4SRA is included in the IE RA-InformationCommon, it seems natural that the 4SRA-related info is included in different RA-Report when 2SRA is switched to 4RA during RA procedure. If so, a new explicit indicator is not required to indicate RA type because it can be implicitly identified with the RACH frequency related information included in the IE RA-InformationCommon. On the other hand, in that case, a new 1-bit indicator may be needed to indicate if it’s the switched 4SRA or not.
	RACH frequency related information of 4SRA
	RACH frequency related information of 2SRA

	msg1-FrequencyStart-r16            

msg1-FrequencyStartCFRA-r16          

msg1-SubcarrierSpacing-r16          

msg1-SubcarrierSpacingCFRA-r16       

msg1-FDM-r16                         

msg1-FDMCFRA-r16
	msgA-FrequencyStart-r17

msgA-FrequencyStartCFRA-r17

msgA-SubcarrierSpacing-r17

msgA-SubcarrierSpacingCFRA-r17

msgA-FDM-r17

msgA-FDMCFRA-r17


Proposal 1: RAN2 discusses ASN.1 structure of RA Report before introducing new indicators.

Proposal 2: RAN2 discusses if information on only single type of RA can be included in a RA Report entry or not.
2.2 2SRA Related Information
The 2-Step Random Access (2SRA) has been specified in Rel-16. The operation of 2SRA is given by the following figure.
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Figure 1
2-Step RA operation
With 2SRA, RAN2 has specified RA selection rule, switching to 4SRA (4-Step Random Access) and fallback option. If DL RSRP > msgA-RSRP-Threshold, UE selects 2SRA, when both 2SRA and 4SRA have been configured. When 2SRA only has been configured, UE selects 2SRA. If the number of MSGA retransmission has reached msgA-TransMax, UE switches from 2SRA to 4SRA. If UE receives ‘fallbackRAR’ in MSGB, UE has to initiate MSG3 transmission. 
Proposal 3: Based on the agreeable ASN.1 structure, RAN2 discusses the following indicators:
· how to indicate the random access type, i.e. 2SRA or 4SRA,
· whether to indicate if switching to 4SRA happened during random access procedure
2.3 UE Power Limits in MR-DC

In Release 16, the gNB does not know whether the UE with MR-DC had encountered the transmit power issues or not. This knowledge will help the gNB manage transmit power of the UE for a UE with dynamic power sharing capability (e.g., use different power limits or make use of TDM patterns for MR-DC) if power limiting has occurred. If the UE had not reached the power limit in MR-DC, a larger power step size (or more preambles) can be helpful in reducing the RA delay. Knowing whether the UE experienced power limitation during MR-DC random access can be used by the SON to adjust transmit power related RA parameters for MR-DC (e.g., max LTE power, max NR power, max total MR-DC power, step size, and preambleReceivedTargetPower).
If the UE does not inform the network about its power limiting situation, the network would not know the impact of such power limits on the UE itself. More specifically, the network indicates to the UE the power limits on LTE, NR, and MR-DC (e.g., EN-DC). However, as of R16, the network does not know if the UE experienced any power limiting or not during its MR-DC operations. If SON knows if the UE had experienced any power limiting or not, it can adjust parameters such as (i) power limits, (ii) power step size, (iii) number of preambles, (iv) preambleReceivedTargetPower, and (v) use of TDM patterns instead of dynamic power sharing. We have two examples below to explain how the SON can use the UE-reported information on MR-DC power limiting.
Example 1- Rare Power Limiting. If the UEs do not report any power limiting issues, the SON knows that dynamic power sharing (i.e., concurrent transmissions on more than one technology) is operating well and that it is a good idea to continue using dynamic power sharing. To further enhance the RA performance (e.g., to reduce the RA delay), the SON can try to increase the power step and/or preambleReceivedTargetPower to reduce the access delay so that RA procedure is successful sooner if the RSSI is still reasonable.
Example 2- Frequency Power Limiting. If numerous UEs are reporting frequent power limiting, the SON can dictate the use of TDM patterns instead of dynamic power sharing to enhance the overall RA performance.
Observation 1: In Release 16, the network (e.g., gNB) does not know whether the UE with MR-DC had encountered any transmit power limit issues or not.
Proposal 4: The UE indicates whether the UE could not transmit a PRACH due to the power limitation arising from the power allocation related to MR-DC (e.g., EN-DC, NE-DC, or NR-DC). The UE indicates whether the UE had to reduce its PRACH transmission power due to the power limitation arising from the power allocation related to MR-DC.
2.4 Procedure of Successful HO Report (SHR)
It would be less efficient for SHR-capable UEs to always perform SHR because the networks would be mostly well-deployed. Thus, RAN3 has assumed condition-based SHR as in R37.816. UE reports its capabilities on SHR, and based on the capabilities, gNB can provide any condition(s) of SHR when initiating HO. If the source intends to configure the SHR, coordination with the target may be required. Whenever SHR has been configured and the configured condition met, UE logs available measurement results during HO or when HO is successfully completed.

The HO completion is confirmed when UE successfully transmits RRCReconfigurationComplete to the target. A new availability indicator on SHR is included in the RRC message. When HO has been successfully completed or failed, UE discards the SHR configuration. The target can request the retrieval of SHR by using UEInformationRequest. If the retrieval to cells other than the target is allowed, UE may need to log RPLMN for PLMN check. If not allowed, UE may discard the logged SHR content when UE leaves from the target.

A single SHR entry seems sufficient for simplicity, as in RLF Report. If UE has not retrieved SHR and new SHR is initiated, UE replaces old SHR to new SHR. Also, UE needs to discard logged SHR contents in the following cases:

· Retrieval of SHR content is successfully completed

· A specific hours (e.g. 48 hours) has passed since successful HO

· The procedure upon power off or detach is initiated
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Figure 2 Example of SHR procedure
Proposal 5: The gNB configures Successful HO Report by using RRCReconfiguration when initiating HO.

Proposal 6: When HO has been successfully completed or failed, UE discards the SHR configuration.

Proposal 7: The availability indicator on SHR is included in RRCReconfigurationComplete transmitted from UE to the target. UE Information procedure is used for the retrieval of SHR.

Proposal 8: RAN2 discusses if the retrieval to cells other than the target is allowed. If so, UE is required to log RPLMN in addition, for PLMN checking.

Proposal 9: UE keeps only single SHR entry, as in RLF Report.

Proposal 10: UE discards the logged SHR content in the following cases:

· new SHR is initiated
· retrieval of SHR content is successfully completed

· specific time (e.g. 48 hours) has passed since successful HO

· procedure upon power off or detach is initiated
2.5 Content of Successful HO Report

In RAN2#113bis-e, RAN2 made the following agreement on measurement related info:
3
The following radio related measurements are as part of the successful HO report:

a.
Latest radio measurement results of the candidate target cells in the case of conditional HO. FFS best cell(s) should be included in.

It seems reasonable to be in line with RLF Report, i.e. UE should still report cell measurements in best order. 
In order to identify a service interruption time, T304 elapsed time would be useful.

As in current RLF Report, CEF Report and RA Report, RA related information can be introduced in Successful HO Report.

The new timer can be introduced to indicate the time between the RLF occurrence at the source cell and the success RACH to the target. This time can reflect the service interruption during DAPS HO, which is to be avoided by carrying DAPS HO. If this time is large, it means that the DAPS HO is not a successful one since it does not achieve its original purpose. This timer can be applied in the following scenario:

- After UE receives DAPS HO Command, RLF occurs in the source, and then UE successfully accesses to the target. I.e., the DAPS HO is success, while the interruption time is large.
Proposal 11: RAN2 agrees the following content for Successful HO Report:

· Radio quality of source and target when HO has successfully completed in best order, as in legacy RLF report,
· T304 elapsed time,
· RACH information towards target cell and
· time between the RLF occurrence at the source cell and the success RACH to the target, in order to identify the service interruption during DAPS HO.
2.6 Enhancement for SN change failure
RAN3 has sent a LS (R3-211332) to RAN2, on PScell change failure for MRO in case of MR-DC. For your convenience, the overall description is captured below:

	RAN3 discussed the solution for the optimization of PScell change failure for MRO in case of MR-DC. RAN3 agreed it is beneficial for the NG-RAN node to receive the list of information as shown below for the purpose of PSCell failure analysis:
1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
2) CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4) connectionFailureType: radio link failure or SN change failure.
5)    random-access related information set by the PSCell


RAN2 can accept the information provided by RAN3.
Proposal 12: The following list of information is considered for the optimization of PScell change failure:

1)
CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 

2)
CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.

3)
timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4)
connectionFailureType: radio link failure or SN change failure.

5)    random-access related information set by the PSCell

Remaining issue is how to carry the new information to the network. SCG failure messages has been already specified to carry the information regarding NR/E-UTRA SCG failures. The current SCG failure messages can be still used to carry the new information to the network. An argument is to the SCG failure messages have to be transmitted with high robustness, and it’s not suitable that the messages have heavy size. Thus, it is an alternative to introduce new RRC messages. However, since it’s one-shot information unlike MDT operation periodically logged, the increased burden would be limited. 

Proposal 13: Existing SCG failure messages are used to carry the new information.

2.7 Mobility History Information Enhancements

In RAN2#112e, RAN2 agreed to investigate Mobility history information (MHI) enhancements. 
A basic enhancement on MHI is that the UE will store SCG related MHI. Note that in both LTE and NR, the feature of legacy mobility history storage is optional and is not required to report this capability to the network. We think that same principle can be applied to MHI enhancements. 
Proposal 14: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability. 
In order to retrieve SCG related MHI, we have 2 primary options: 
-           Option A: MN retrieves it but may forward it to SN
-           Option B: SN can retrieve it by itself
We think that Option B seems quite complex with huge specification impacts and is not really essential. 
Proposal 15: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.  
Legacy MHI availability flag can be included in Setup/ResumeComplete message. If MN is only allowed to retrieve legacy MHI and SCG related MHI from UE, there seems no need to introduce new MHI availability for SCG. We think that current MHI availability flag can be reused i.e. UE includes mobilityHistoryAvail flag in Setup/ResumeComplete message whenever legacy MHI and/or SCG related MHI is stored. 
Proposal 16: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available. 
Currently, up to 16 visited cell information can be stored by UE. Note that UE does not discard it even after reporting but just removes the oldest entry if necessary. So, we think defining new IE (e.g. VisitedCellInfoListSCG) is a cleaner approach. 
Proposal 17: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
It would be good for UE to know whether MN supports MHI enhancements to decide whether to report SCG related MHI. Otherwise, UE reports it to MN unnecessarily. We think that one bit indicating cell support of SCG related MHI on broadcast signaling is beneficial/sufficient. If broadcast bit is set, UE additionally reports SCG related MHI on top of legacy MHI. 
Proposal 18: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
One may argue that liking SCG related MHI to PCell MHI is useful to estimate the UE’s mobility state. However, we are not convinced what is the use case for linking SCG related MHI to PCell MHI. When PCell MHI was introduced, the purpose was for detecting handover ping-pong. For ping-pong purpose, a list of PSCell information alike what we have supported so far is enough. In addition, correlation of PCell MHI and SCG related MHI will incur huge memory i.e. 16*16 big list. Without such correlation, the same number of PSCell can be recorded/reported i.e. 16 or more numbers. Last but not least, our understanding is there are cases in RAN3 specification that PCell ID is not always to SN so SN has no mean to link it. Also there are cases in RAN3 specification that the MN doesn't know PSCell ID. It means that the current network signalling cannot support the linking.  Given that so far we have not really optimize the information reported per cell and expected specification impacts on RAN3, we do not need to introduce linkage and UE reports full/unambiguous ID of PSCell (e.g. global cell identity or global cell identity + tracking area code). 
Proposal 19: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell).
2.8 UL/DL Coverage Imbalanced

In RAN2#113bis-e, a few companies suggested to allow a UE to log multiple CEF reports to detect UL/DL imbalanced coverage. However, the networks have already collected not a few CEF reports from multiple UEs, e.g. located in the cell boundary. It’s unclear why it’s a potential solution to allow a UE to log multiple CEF reports. This approach is just to increase the additional burden to a UE.
With current reporting mechanisms, it seems sufficient to identify DL coverage. However, it is insufficient to estimate UL coverage. Thus, in order to identify UL/DL coverage imbalanced, the UL coverage can be estimated with the following conditions:

· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

These conditions are related to UL availability. UE can evaluate the condition after RLF, and include a simple indicator in RLF Report, whenever the conditions have met.

Proposal 20: RAN2 discusses the following conditions so that the network can identify UL availability.
· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

2.9 MCG Failure Information

In Rel-16, Fast MCG Link Recovery has been specified, which intends to inform the network about an MCG failure the UE has experienced, and to request the consequent operation such as handover or release. Upon detecting MCG failure, UE transmits MCGFailureInformation via Split SRB (SRB1) or SRB3, and then starts T316. When Release or (inter-RAT) handover is initiated by network, the UE stops T316. Upon expiry of T316, re-establishment is initiated. The expiry of T316 means a Fast MCG Link Recovery failure. 
In Rel-16, the location information has been added in the SCGFailureInformation. For consistency, the location information can be also added into MCGFailureInformation. 

Proposal 21: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.

Proposal 22: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
2.10 NR-U Optimization 
RAN2 has selected NR-U Optimization as one of the areas to address for R17 SON/MDT. This contribution suggests NR-U reporting mechanisms to enable SON to optimize NR-U operations. 

NR-U involves the use of unlicensed or license-exempt spectrum. Since there is no exclusive right to the unlicensed spectrum, such spectrum can be used by any other NR-U system or non-NR-U system such as Wi-Fi and LTE-based Licensed Assisted Access (LAA). The transmitter must execute the Clear Channel Assessment (CCA) procedure to evaluate the availability of the radio channel prior to using the radio channel. Such CCA is part of so-called Listen-Before-Talk (LBT) mechanism, where the transmitter must “listen” (i.e., sense the channel by receiving the signal) to the radio channel before “talking” (i.e., sending a signal). Examples of useful radio channel quantities for reporting include Received Signal Strength Indicator (RSSI) and Channel Occupancy (CO). To ensure interworking and fair sharing of the unlicensed spectrum, the CCA evaluation is carried out by the UE and the gNB in 20 MHz bandwidth chunks. The gNB may configure a UE to operate in a BWP that is not 20 MHz. 

Furthermore, to reduce storage requirements and overhead of reporting, the 20 MHz evaluation parts can be defined by the gNB as part of LBT evaluation and reporting configuration. Then, the UE can use a limited number of bits to specify the CCA evaluation part. We observe that using fewer bits to represent the same information would save the UE storage space and would require fewer UL radio resources to send a message with repots.

The gNB can specify exact frequency ranges to the UE in the NR-U report configuration for each evaluation part. For example, let’s say that there are four CCA evaluation parts. The bit combination “00” can be used for the evaluation part 0 with frequency starting at X MHz and bandwidth of 20 MHz, “01” can be used for the evaluation part 1 with frequency starting at Y MHz and bandwidth of 20 MHz, “10” can be used for the evaluation part 2 with frequency starting at Z MHz and bandwidth of 20 MHz, and “11” can be used for the evaluation part 3 with frequency starting at P MHz and bandwidth of 20 MHz. To reduce the storage requirements and the size of the signaling message carrying the NR-U report, the UE can use just two bits “01” to specify the evaluation part 1 instead of explicitly indicating starting frequency of Y MHz and bandwidth of 20 MHz.

In summary, the gNB can provide the reporting configuration to the SON entity and the UE provides indicators of evaluation parts.

Observation 2. The LBT evaluation or CCA evaluation occurs in 20 MHz bandwidths. This evaluation bandwidth may correspond to one or multiple BWPs or a partial BWP.

Proposal 23. Define “CCA/LBT Evaluation Parts” containing 20 MHz bandwidths.  The UE reports LBT statistics (RSSI, CO) per “CCA/LBT Evaluation Part.” Example options include (i) indications of evaluation parts by the UE using a limited number of bits and (ii) specification of full evaluation parts such as the exact (e.g. lowest) frequency of the BWP by using ARFCN-ValueNR and the bandwidth of the evaluation part.

The feature of NR-U is defined by 3GPP in R16. 3GPP has not yet defined any SON-oriented NR-U reporting. While R16 supports various reports related to RLF, CEF, and RA, these are not adequate for NR-U optimization. For example, there may be delays in signaling/traffic but not actual failures when the LBT failure occurs. Hence, there is a need to define distinct NR-U reports.

Observation 3. R16 does not have reports specific to NR-U report. LBT failures may or may not lead to actual CEFs and RLFs.  Hence, there is a need to define a separate NR-U report, especially to report LBT statistics.  

Proposal 24. Define a new NR-U report like CEF, RLF, and RA reports. The UE indicates the availability of an NR-U report in typical messages such as RRCSetupComplete just like how it indicates the availability of CEF, RLF, and RA reports in R16.

The use of the unlicensed spectrum can be quite localized. In other words, one part of the cell (e.g., Eastern portion) may have interference issues on Frequency Fx due to a Wi-Fi system deployed near the Eastern portion of the NR-U cell. However, another part of the same NR-U cell (e.g., Western portion) may not have any interference issues on Frequency Fx due to the absence of any other system operating near the Western portion of the NR-U cell.

Observation 4. Reporting of the UE location is important to identify the opportunities of carrier assignments to UEs. For example, due to the localized nature of WLAN, LAA, and NR-U deployments, it is possible that one portion of the cell has one type of interference environment and another portion of the cell has a completely different interference environment.  

Proposal 25. The UE reports its position along with LBT statistics if available (e.g., as in legacy MDT or in a more compact manner where selected elements are included).

3GPP has defined the mechanism of LBT failure recovery, where the UE tries to recover from the LBT failures using the LBT failure recovery configuration provided by the gNB. The “lbt-FaiureRecoveryConfig” IE contains important NR-U/LBT parameters such as lbt-FailureInstanceMaxCount-r16 (=the number of consistent UL LBT failures after which the UE triggers UL LBT failure recovery) and lbt-FailureDetectionTimer-r16.   The SON can optimize LBT recovery configuration if it is aware of this configuration and the outcome of the LBT recovery process.   This reporting enables the SON to evaluate if the current LBT Recovery is working well or not.

Observation 5. The gNB provides the “lbt-FailureRecoveryConfig” IE to the UE to enable the UE to perform recovery when the LBT failure occurs. If the LBT failure recovery is not working well, the SON can optimize those parameters.

Proposal 26. The UE records the “lbt-FailureRecoveryConfig” IE in the NR-U report. RAN2 to send an LS to RAN3 to verify if the gNB has recorded this information for SON or not.

Observation 6. The SON should know if LBT failure recovery was successful or not. This will enable the SON to decide whether to update LBT failure recovery parameters or not.

Proposal 27. The UE records an indicator if LBT recovery was successful or not as part of the NR-U report.

Some of the key NR-U parameters include maxEnergyDetectionThreshold, energyDetectionThresholdOffset, and ul-to-DL-COT-SharingED-Threshold. The UE utilizes these thresholds to determine whether LBT has failed or not. These parameters have a significant influence on how the NR-U performance would be. The SON can tune these parameters based on the NR-U reports if it is aware of the current settings of these parameters.

Observation 7. The gNB specifies key thresholds of maxEnergyDetectionThreshold, energyDetectionThresholdOffset, and ul-to-DL-COT-SharingED-Threshold to the UE. 

Proposal 28. The UE records maxEnergyDetectionThreshold, energyDetectionThresholdOffset, and ul-to-DL-COT-SharingED-Threshold Key thresholds in the NR-U report. RAN2 to send an LS to RAN3 to verify if the gNB has recorded this information for SON or not.
3. Conclusion

It is suggested that 
Proposal 1: RAN2 discusses ASN.1 structure of RA Report before introducing new indicators.

Proposal 2: RAN2 discusses if information on only single type of RA can be included in a RA Report entry or not.
Proposal 3: Based on the agreeable ASN.1 structure, RAN2 discusses the following indicators:

· how to indicate the random access type, i.e. 2SRA or 4SRA,
· whether to indicate if switching to 4SRA happened during random access procedure

Proposal 4: The UE indicates whether the UE could not transmit a PRACH due to the power limitation arising from the power allocation related to MR-DC (e.g., EN-DC, NE-DC, or NR-DC). The UE indicates whether the UE had to reduce its PRACH transmission power due to the power limitation arising from the power allocation related to MR-DC.
Proposal 5: The gNB configures Successful HO Report by using RRCReconfiguration when initiating HO.

Proposal 6: When HO has been successfully completed or failed, UE discards the SHR configuration.

Proposal 7: The availability indicator on SHR is included in RRCReconfigurationComplete transmitted from UE to the target. UE Information procedure is used for the retrieval of SHR.

Proposal 8: RAN2 discusses if the retrieval to cells other than the target is allowed. If so, UE is required to log RPLMN in addition, for PLMN checking.

Proposal 9: UE keeps only single SHR entry, as in RLF Report.

Proposal 10: UE discards the logged SHR content in the following cases:

· new SHR is initiated

· retrieval of SHR content is successfully completed

· specific time (e.g. 48 hours) has passed since successful HO

· procedure upon power off or detach is initiated

Proposal 11: RAN2 agrees the following content for Successful HO Report:

· Radio quality of source and target when HO has successfully completed in best order, as in legacy RLF report

· T304 elapsed time

· RACH information towards target cell

Proposal 12: The following list of information is considered for the optimization of PScell change failure:

1)
CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 

2)
CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.

3)
timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4)
connectionFailureType: radio link failure or SN change failure.

5)    random-access related information set by the PSCell

Proposal 13: Existing SCG failure messages are used to carry the new information.

Proposal 14: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability. 
Proposal 15: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.  
Proposal 16: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available. 
Proposal 17: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
Proposal 18: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
Proposal 19: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell).
Proposal 20: RAN2 discusses the following conditions so that the network can identify UL availability.
· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

Proposal 21: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.

Proposal 22: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
Proposal 23. Define “CCA/LBT Evaluation Parts” containing 20 MHz bandwidths.  The UE reports LBT statistics (RSSI, CO) per “CCA/LBT Evaluation Part.” Example options include (i) indications of evaluation parts by the UE using a limited number of bits and (ii) specification of full evaluation parts such as the exact (e.g. lowest) frequency of the BWP by using ARFCN-ValueNR and the bandwidth of the evaluation part.

Proposal 24. Define a new NR-U report like CEF, RLF, and RA reports. The UE indicates the availability of an NR-U report in typical messages such as RRCSetupComplete just like how it indicates the availability of CEF, RLF, and RA reports in R16.

Proposal 25. The UE reports its position along with LBT statistics if available (e.g., as in legacy MDT or in a more compact manner where selected elements are included).

Proposal 26. The UE records the “lbt-FailureRecoveryConfig” IE in the NR-U report. RAN2 to send an LS to RAN3 to verify if the gNB has recorded this information for SON or not.

Proposal 27. The UE records an indicator if LBT recovery was successful or not as part of the NR-U report.

Proposal 28. The UE records maxEnergyDetectionThreshold, energyDetectionThresholdOffset, and ul-to-DL-COT-SharingED-Threshold Key thresholds in the NR-U report. RAN2 to send an LS to RAN3 to verify if the gNB has recorded this information for SON or not.
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If no RAR reception until expiry of the window, 
-PREAMBLE_TRANSMISSION_COUNTER ++
-if the counter reaching to preambleTransMax, consider a Random Access problem
-if the counter reaching to msgA-TransMax, switch to 4SRA
-after backoff time, go to Random Access Resource selection
Receiving 2SRA configuration, via SI or dedicated signalling
Random Access Resource selection
→ selecting 2SRA
Time
MSGA
MSGB
msgB-ResponseWindow
Uplink
Downlink
If C-RNTI MAC CE was included in MSGA, 
start monitoring C-RNTI;
else start monitoring MSGB-RNTI
C-RNTI MAC CE included for:
BFR, Scheduling Request or 
UL timing advance purpose
If successRAR, complete contention resolution
If fallbackRAR, initiate Msg3 transmission
(fallback to 4SRA)
After configured time



UE
Source
Target
A triggering condition has met
Logging successful HO report content
T304 starts

ReconfigurationWithSync
(triggering condition, info list to be logged)
UE capabilities
RRCReconfigurationComplete
(availability indicator)
UEInformationResponse
(Successful HO report)
UEInformationRequest
(requesting Successful HO report)
RRCRelease or ReconfigurationWithSync
If not retrieved yet, discarding logged successful HO report
Coordination on Successful HO report
Forwarding successful HO report to the source or SON server



