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1. Introduction

In RAN2#122 [1], from the email discussion in R2-2306558 [2], the following FFS were captured in the chairman’s notes. We focus on these FFS issues from RAN2#122 in this paper.
	FFS captures in RAN2#122 chairman notes:

=>
Next meeting the discussion on NR-U will focus on the following FFS issues.

Proposal 6
RAN2 to discuss whether the UE logs in the RA-Report, the BWP information of the BWP in which the UE was operating when it detected the first consistent UL LBT failure.
Proposal 9
FFS: The UE logs in the RLF-Report the BWP information (at least the locationAndBandwidth, and the subcarrierSpacing) of all the BWPs in which the UE detected the consistent UL LBT failures right before the RLF/HOF.

Proposal 21
FFS: Related to the target cell, the UE logs in the SHR the random access information, same as for the RA- and RLF-Report, i.e. including the number of UL LBT failures during HO (depending on the outcome of Proposal 2), and the information on the multiple BWPs (depending on the outcome of Proposal 4) in which consistent UL LBT failures was triggered. FFS on the trigger conditions to log.

Proposal 23
FFS: RAN2 to discuss what LBT information (if any) related to the source cell of the HO should be included in the SHR.

Proposal 11
FFS:Support these further options on when to log the RA-InformationCommon including LBT info in the RLF-Report:

b.
When the RLF cause is lbtFailure, and the UE was performing random access in other BWPs due to triggered consistent UL LBT failures

Proposal 18
FFS: UE to log indication on whether the detected power at the moment of LBT failure was above the configured EDT threshold (maxEnergyDetectionThreshold).

                      Proposal 19 UE logs lbt-FailureRecoveryConfig in the RLF-Report only upon re-establishment procedure failure.

       Proposal 20 RAN2 to further discuss if any of the following new triggering conditions should   be   considered for the SHR in NR-U:

a. Number of UL LBT failures during HO higher than a certain threshold

b. Consistent UL LBT failures triggered during HO in at least one UL BWP on the source cell and consistent UL LBT failures triggered during HO in at least one UL BWP on the target cell 




2.
Discussion
2.2 RA Report

In RAN2#122 [1], the following agreement was made.

From RAN2#122:


On how to represent the preamble transmission attempts blocked by LBT, 


Introduce a field (or reusing the existing field) that counts the number of preamble transmissions blocked by LBT per RA procedure, and a flag indicating transmission failures experienced right before beam switching. Details can FFS.

RAN2 need to discuss the highlighted text in the above agreement. i.e. whether the number of preamble transmissions blocked by LBT per RA procedure are represented by a new field or by an existing field. In last meeting there was a proposal to consider the numberOfPreamblesSentOnSSB - the size of PerRAAttemptInfoList to identify the number of preamble transmissions blocked by LBT. As explained by the rapporteur of the post email discussion on the NR-U, this will change the basic meaning of numberOfPreamblesSentOnSSB and numberOfPreamblesSentOnCSI-RS and is not inline with the existing dimensioning. Moreover, this may not work for CSI-RS as there is no perRAAttemptInfoList available for CSI-RS. Thus, it would be better to use a new field to report the number of preamble transmissions blocked by LBT, as captured in the running CR for RA-Report.
Observation 1: Identifying number of preamble transmissions blocked by LBT reusing existing field will not work for CSI-RS. It also changes the basic meaning of the field and affects dimensioning.

Proposal 1: Introduce a new field to report the number of preamble transmissions blocked by LBT. 
An issue related to this for NR-U is that it is possible that all the preambles are blocked by LBT. Due to the legacy ASN.1 structure limitation, UE needs to send a value between 1 and 200 for the numberOfPreamblesSentOnSSB or numberOfPreamblesSentOnCSI-RS. But we also note that it is already agreed in RAN2 that a flag indicating transmission failures experienced right before beam switching will be included in PerRASSBInfo or PerRACSI-RSInfo. With this flag communicating that there are transmission failures experienced before beam switching, network can easily identify that there is atleast  one blocked by LBT. Only exception is the transmission in the last beam where the beam switching has not occurred, but a consistent UL LBT failure would have been declared for this beam and the network can identify based on the  RLF failure cause. If required flag indicating transmission failure experienced before beam switching, may be included in the beam where the transmission failure is experienced, and even for the last beam where the failure is declared without beam switching. Thus, in this case if UE reports the number of preamble transmissions blocked by LBT, network implementation can identify that there is actually no successful preamble transmission as LBT occurred.

Proposal 2: UE reports  numberOfPreamblesSentOnSSB or numberOfPreamblesSentOnCSI-RS as one if there were no preambles transmitted due to LBT.

Proposal 2a: Network implementation can identify that there is no preamble transmission based on one of the below options:

Option 1: Already agreed flag indicating transmission failures for the beams where there was a beam switch and the RLF cause for consistent LBT failures for the last beam (where there was no beam switch)
Option 2: Flag indicating transmission failures may be included in all the beams where there was no successful transmission (ie. on the beams from where beam switch occurred and the last beam).

2.2 RLF Report and SHR

In RAN2#122, there is an FFS on whether UE needs to log the BWP information of all the BWPs in which the UE detected the consistent LBT failure, before the RLF or HOF. In our view, this information is not very useful. Especially for the RLF due to LBT failure, UE declares RLF after consistent LBT failures on all BWPs. It may be argued that it is possible that there could be HOF/RLF due to other causes in a different BWP after LBT failure in one BWP. But these are too much of corner cases, and it is not clear what optimization the network will perform with this information.
Proposal 3: UE doesn’t log BWP information of the BWPs in which the UE detected the consistent UL LBT failure, right before the RLF/HOF.

In RAN2#122, there is an FFS on whether UE need to log indication on whether the detected power at the moment of LBT failure was above the configured EDT threshold (maxEnergyDetectionThreshold). We note that it is already agreed in RAN2 that UE informs the number of LBT failures and the RSSI measurements. In our understanding these information is enough for the network to optimize the LBT and there is no need to include the configured EDT threshold or any other information related to EDT.
Proposal 4: EDT related information is not included in RLF report.

RAN2 also discussed to consider SHR enhancements for MRO of NR-U in RAN2#119-e. We can reuse the existing SHR configuration in R17 for NR-U. We think introducing additional configurations for SHR reporting based on the number of LBT failures etc. is not needed, considering that with appropriate thresholds for T310/T312/T304 and the additional information in SHR, network can identify such scenarios. We also note that the benefits of any new configuration based on number of LBT failures etc. may not be high, given the possibly sporadic nature of LBT failures.

Proposal 5: Existing SHR configuration and threhsolds are reused for NR-U.

As SHR already includes RA-Report, the proposed enhancements for RA reporting for NR-U can be useful for SHR also. Additionally SHR also may include information about the number of UL LBT failures, RSSI measurements and channel occupancy measurements. If the configuration (of the satisfied condition) is provided by the source cell, for e.g. based on thresholdPercentageT310 or thresholdPercentageT312, UE logs the LBT related information of the source cell. If the configuration (of the satisfied condition) is provided by the target cell, for e.g. based on thresholdPercentageT304, UE logs the LBT related information of the target cell.
Proposal 6: UE logs LBT related information of the cell (source/target) which provided the configuration of the satisfied condition in SHR.
Further, it needs to be discussed the information which needs to be included in SHR when the thresholds configured by the source cell are fulfilled. We think that network needs similar information as failure report (RLF) for near failure report (SHR) also when T310/T312 conditions are satisfied. i.e. the objectives of RLF reporting and SHR are same or closely similar, only difference is one method is proactive and other is reactive. Therefore, except for the cases, where the network already has data available, the optimizations require similar information from the UE for both the cases and that is the approach followed in RAN2 in general.

Since it is alreadyagreed that UE logs For RLF, the latest measured RSSI of the NR-U channel of the last serving cell if measRSSI-ReportConfig is configured for the corresponding frequency, the same information is needed for SHR when T310/T312 conditions are satisfied. Similarly, if RAN2 agrees to include additional information based on other questions for radio link failure, they also may be included in the SHR when T310/T312 conditions are satisfied.   UE also need to report if there was consistent UL LBT failure in source cell, the number of LBT failures in source cell.

Proposal 6a: If the conditions configured by source cell are fulfilled, UE logs the number of LBT failures in source cell and the RSSI measurements.

RAN2 has agreed to 
introduce a new raPurpose in the RA-Report to indicate that the RA was initiated following a “consistent LBT failures” in the SpCell. In our view, this should be applicable for SCG also. This just needs a small change as below in the field description of RA-purpose.

	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. 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. The indicator msg3RequestForOtherSI is used in case of MSG3 based SI request. The indication lbtFailure is used when the UE initiates RACH in SpCell due to consistent uplink LBT failures [3]. The field can also be used for the SCG-related RA-Report when the raPurpose is set to beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized, schedulingRequestFailure, noPUCCHResourceAvailable and lbtFailure.


Proposal 7: The new raPurpose in the RA-Report to indicate that the RA was initiated following a “consistent LBT failures” in the SpCell is applicable for SCG also.

3. Conclusion
In the previous sections, we have discussed certain issues and have made following observation:

Observation 1: Identifying number of preamble transmissions blocked by LBT reusing existing field will not work for CSI-RS. It also changes the basic meaning of the field and affects dimensioning.

Proposal 1: Introduce a new field to report the number of preamble transmissions blocked by LBT. 

Proposal 2: UE reports  numberOfPreamblesSentOnSSB or numberOfPreamblesSentOnCSI-RS as one if there were no preambles transmitted due to LBT.

Proposal 2a: Network implementation can identify that there is no preamble transmission based on one of the below options:

Option 1: the already agreed flag indicating transmission failures for the beam where there was a beam switch and the RLF cause for consistent LBT failures for the last beam where there was no beam switch.
Option 2: Flag indicating transmission failures may be included in all the beams where there was no successful transmission (ie. on the beams from where beam switch occurred and the last beam).

Proposal 3: UE doesn’t log BWP information of the BWPs in which the UE detected the consistent UL LBT failure, right before the RLF/HOF.

Proposal 4: EDT related information is not included in RLF report.

Proposal 5: Existing SHR configuration and threhsolds are reused for NR-U.

Proposal 6: UE logs LBT related information of the cell (source/target) which provided the configuration of the satisfied condition in SHR.

Proposal 6a: If the conditions configured by source cell are fulfilled, UE logs whether there was consistent UL LBT failure in source cell, the number of LBT failures in source cell and the RSSI measurements.

Proposal 7: The new raPurpose in the RA-Report to indicate that the RA was initiated following a “consistent LBT failures” in the SpCell is applicable for SCG also.
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