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Introduction

	Agreements

=>
RAN2 first enhance the RA-InformationCommon for NR-U purpose, and then address direct enhancements of the RLF report and SHR when the agreements on RA-InformationCommon are set.

1
The UE will log information of multiple RA procedures related to consistent LBT failures. FFS details.
=>
FFS: RAN2 further discuss whether to introduce value 0 for the numberOfPreamblesSentOnSSB and numberOfPreamblesSentOnCSI-RS. 

=>
RAN2 further discuss that in NR-U:

•
An RA attempt is counted when UE attempts to transmit a preamble i.e., when UE executes section 5.1.3 of TS 38.321, or

•
An RA attempt is only counted when UE accesses the channel at the PHY layer, and transmits the preamble.

1
Introduce a new raPurpose in the RA-Report to indicate that the RA was initiated following a “consistent LBT failures” in the SpCell.

2
RAN2 agree to log kind of “the number of LBT failures” in the RA report.


LBT failure is the failure to access the channel before transmission.

The definition of “the number of LBT failures” should be clarified.

FFS how to log the number of LBT failures in the RA report.
=>
FFS: how to fulfil RAN3 request in logging RSSI.


Above agreements been agreed for NR-U related enhancements in RAN2#119bis-e. This contribution intends to address the ffs issues with consideration on RAN3 progress.
Discussion
--------------------------------------------------------- From TS 38321 -------------------------------------------------------------------
5.1.3
Random Access Preamble transmission

The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and

1>
if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:

2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

1>
select the value of DELTA_PREAMBLE according to clause 7.3;

1>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;

1>
except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;

1>
instruct the physical layer to transmit the Random Access Preamble using the selected PRACH occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX, and PREAMBLE_RECEIVED_TARGET_POWER.

1>
if LBT failure indication is received from lower layers for this Random Access Preamble transmission:

2>
if lbt-FailureRecoveryConfig is configured:

3>
perform the Random Access Resource selection procedure (see clause 5.1.2).

2>
else:

3>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

3>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

4>
if the Random Access Preamble is transmitted on the SpCell:

5>
indicate a Random Access problem to upper layers;

5>
if this Random Access procedure was triggered for SI request:

6>
consider the Random Access procedure unsuccessfully completed.

4>
else if the Random Access Preamble is transmitted on an SCell:

5>
consider the Random Access procedure unsuccessfully completed.

3>
if the Random Access procedure is not completed:

4>
perform the Random Access Resource selection procedure (see clause 5.1.2).

--------------------------------------------------------- From TS 38321 -------------------------------------------------------------------
According to existing MAC specification as cited above, UE behaviors on preamble transmission behavior could be varied depends on whether lbt-FailureRecoveryConfig is configured is configured or not. 

In case lbt-FailureRecoveryConfig is configured, UE will suspend the increasing of Preamble transmission counter until preamble is not blocked by LBT failure indication received from lower layer or until consistent LBT failure is triggered and UE switch to another BWP configured with RA resource and tries RACH again. 
Observation 1: In case lbt-FailureRecoveryConfig is configured, UE will suspend the increasing of Preamble transmission counter until preamble is not blocked by LBT failure indication received from lower layer or until consistent LBT failure is triggered.

For this case, the consistent LBT failures only considers when adjacent LBT failures occurs within the duration of lbt-FailureDetectionTimer configured, and the maximum number of consistent LBT failures that can be received before one successful attempt equals to maximum allowable number of lbt-FailureInstanceMaxCount (i.e., ). If the consistent LBT failures counts exceeds lbt-FailureInstanceMaxCount, UE will either switch to another BWP configured with RACH resource or trigger RLF if all BWPs configured with RA resources are attempted and UE fails to perform the recovery.

Observation 2: In case lbt-FailureRecoveryConfig is configured, the maximum number of consistent LBT failures indication that can be received before one successful preamble transmission equals to maximum allowable number of lbt-FailureInstanceMaxCount (i.e., 128) .
In case lbt-FailureRecoveryConfig is not configured, UE will increase preamble transmission counter for each LBT failure indication received from lower layer regardless the preamble is transmitted or not, and the maximum ‘attempt’ before UE declares RLF due to RA problem is the maximum allowed preamble transmission count (i.e., 200).

Observation 3: In case lbt-FailureRecoveryConfig is not configured, RA attempt is considered as preamble transmission counter is increased regardless preamble is transmitted or not.
In order to proceed on logging of NR-U related information for UE operating on NR-U spectrum, first thing needs to clarify is how to log RA information per ‘RA attempt’, which will be used for RA information logging. As discussed in last meeting below options are mentioned:

Opt1: An RA attempt is counted when UE attempts to transmit a preamble i.e., when UE executes section 5.1.3 of TS 38.321, or

Opt2: An RA attempt is only counted when UE accesses the channel at the PHY layer, and transmits the preamble.

Opt3: UE logs RA attempt when PREAMBLE_TRANSMISSION_COUNTER is increased
However in order to reuse existing RA report structure as much as possible, which options to go for needs to take into account existing RA report structure. 

Observation 4: The interpretation of ‘RA attempt’ is mainly used for RA report logging behavior description, thus existing RA report design shall be taken into account when deciding the options.

Based on existing RA report design, UE includes RA attempt within the same beam in one perRAInfo entry, and for each perRAInfo entry UE includes per RA attempt info in perRAAttemptInfoList-r16, which includes whether contention is detected or the selected beam is above or lower than threshold or fallbackRAR is received or not for each attempt. If option 1 is considered for per RA attempt logging in perRAAttemptInfoList-r16, it will lead to increased number of entries for perRAAttemptInfoList to 200*128, which is too large. Therefore to limit the entries for logging per RAAttemptInfo, it is preferred that logging of perRAAttemptInfo is based on an preamble is actually transmitted. 

Observation 5: If UE logs perRAAttemptInfoList-r16 for each RA attempt to transmit a preamble (regardless the preamble is transmitted or not) it will lead to increased number of entries for perRAAttemptInfoList to 200*128, which is too large.

Therefore it is preferred that perRAAttemptInfoList-r16 is logged when the preamble is actually transmitted. 

Proposal 1: UE includes perRAAttemptInfoList only when preamble is actually transmitted in lower layer. 

But as point out during the discussion, if perRAAttemptInfoList is only considered for actually transmitted preambles, NW may not be able to understand the actual RA load for each beam since it is possible that UE has attempt multiple times in one beam but no stored due to the transmission is blocked by LBT failure receives from lower layer.

Observation 6: P1 solely without further information may make it impossible for NW to derive the actual RA load for each beam since the unsuccessful attempt is not stored.
To compensate this information, one option is to use the information we agreed last meeting ‘The number of LBT failures received’ per consecutive attempts in the same beam. Therefore based on this information included together with the perRAAttemptInfo stored, NW can understands the actual RA attempts that are made consecutively on this beam. 

Observation 7: Based on the number of LBT failures received per consecutive attempts in the same beam and the perRAAttemptInfo stored, NW can understands the actual RA attempts made consecutively on this beam.

Therefore it is proposed to include the the number of LBT failures received per consecutive attempts in the same beam in RA report. 
Proposal 2: Include the the number of LBT failures received per consecutive attempts in the same beam in RA report. 

It has been asked to clarify the interpretation on ‘LBT failures’. and as descried in MAC specification, it shall be the LBT failure indication received from lower layer. An reference to MAC specification shall be sufficient to solve the ambiguity, which can be addressed in stage3. 

As for Option 3, it seems to allows one set of description for logging RA information regardless whether lbt-FailureRecoveryConfig is configrued or not, but actually for this case the logging of detailed perRAAttemptInfo could be different. Taking contentionDected as an example, if lbt-FailureRecoveryConfig is not configured, then for logging of contentionDetected, we will need separate branches to described the UE behavior on setting the IE (preamble is transmitted and preamble is not transmitted); and in case lbt-FailureRecoveryConfig is configured, since the perRAAttemptInfo is only stored when preamble is transmitted, there is no need for separate descriptions. Moreover, if we update the storing condition to when preamble transmission counter increases, we will need separate description for first preamble transmission logging since the preamble transmission counter is initialized to one, and UE will not increase the counter for first preamble transmissions. 

Observation 8: Rely on preamble transmission counter to log RA information might increase complexity in specs implementation since different description for perRAAttemptInfo logging is needed depending on lbt-FailureRecoveryConfig is configured or not,also separate description will required for including RA information for first preamble transmission.

Therefore with P1/P2 the same logging behavior can be applied for either lbt-FailureRecoveryConfig is configured or not, and it can reuse existing RA report structure as possible. 

There are also discussion whether value zero is needed for total number of preambles sent, we agree with the intention. But since we are discussing R18, another easy way is to make the IE optional, thus no new values are needed. 
On inclusion of RSSI measurement for NR-U

It is requested in RAN3’s LS R2-2209105 [3] that RAN2 can include RSSI measurement in RLF report. And there are two possible ways to include this measurement, one is included it as part of RA information stored in RLF-report, another is to only include RSSI measurements as part of RLF-report. In our understanding, the RSSI measurement is used to evaluate the interference condition, which mainly on radio conditions, there is no direct relationship between the RSSI measurement and RACH optimization (i.e., not sure how NW can based on this measurements to optimize RA configuration). Therefore it is proposed to only include RSSI measurements in RLF-report as requested by RAN3. 

Observation 9: RSSI measurement is to evaluate the interference condition in shared spectrum which is irrelevant to RACH optimization.

Proposal 3: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbt-failure or when HOF happens and at least one consistent lbt-failure is detected. 
Another information suggested by RAN3 is to include indication in RLF-report when HO failure happens to indicate the HO failure is due to consistent LBT failure, which might need more discussion in RAN2. According to existing specs, when consistent LBT failure is declared UE will declare RLF and store the failure information in RLF report with failure cause (i.e., rlf-Cause) set as lbtFailure. However, for HO failure the trigger to store HO failure has always been expiry of T304 since based on existing mechanism it is possible for UE to continue RA attempt before expiry of T304. The proposed description from RAN3 on the indication that handover failure occurred due to consistent LBT failures is incorrect from the procedure perspective.
Observation 10: Based on existing RAN2 procedure UE declares RLF when consistent LBT failure detected while HOF is triggered due to expiry of T304, thus the indication that handover failure occurred due to consistent LBT failures is incorrect.
Our understanding is that what RAN3 request is to allow indication on whether LBT failure happened for this HoF and trying to see the role the consistent LBT failure plays for this failed HO procedure. According to current specs UE can include RA-information in case RLF is triggered due to RA problem detected and BFR as well as for HO. Since we are discussing potential enhancements on RA-information to store RA information associated to RACH initiated due to consistent LBT failure it is possible for NW to know more detailed information regarding to LBT failure occurred during HO procedure based on the RA-information included, thus such indication seems unnecessary.

Observation 11: UE includes RA-informationCommon when RLF is due to RA problem/BFR and when HOF happens, which can be enhanced to include detailed information associated to consistent LBT failure occurs during the event which can served as implicit indication.

Proposal 4: No need to introduce explicit indication in RLF-report that the indication that handover failure occurred due to consistent LBT failures.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: In case lbt-FailureRecoveryConfig is configured, UE will suspend the increasing of Preamble transmission counter until preamble is not blocked by LBT failure indication received from lower layer or until consistent LBT failure is triggered.

Observation 2: In case lbt-FailureRecoveryConfig is configured, the maximum number of consistent LBT failures indication that can be received before one successful preamble transmission equals to maximum allowable number of lbt-FailureInstanceMaxCount (i.e., 128) .
Observation 3: In case lbt-FailureRecoveryConfig is not configured, RA attempt is considered as preamble transmission counter is increased regardless preamble is transmitted or not.
Observation 4: The interpretation of ‘RA attempt’ is mainly used for RA report logging behavior description, thus existing RA report design shall be taken into account when deciding the options.

Observation 5: If UE logs perRAAttemptInfoList-r16 for each RA attempt to transmit a preamble (regardless the preamble is transmitted or not) it will lead to increased number of entries for perRAAttemptInfoList to 200*128, which is too large.

Observation 6: P1 solely without further information may make it impossible for NW to derive the actual RA load for each beam since the unsuccessful attempt is not stored.
Observation 7: Based on the number of LBT failures received per consecutive attempts in the same beam and the perRAAttemptInfo stored, NW can understands the actual RA attempts made consecutively on this beam.

Observation 8: Rely on preamble transmission counter to log RA information might increase complexity in specs implementation since different description for perRAAttemptInfo logging is needed depending on lbt-FailureRecoveryConfig is configured or not,also separate description will required for including RA information for first preamble transmission.

Observation 9: RSSI measurement is to evaluate the interference condition in shared spectrum which is irrelevant to RACH optimization.

Observation 10: Based on existing RAN2 procedure UE declares RLF when consistent LBT failure detected while HOF is triggered due to expiry of T304, thus the indication that handover failure occurred due to consistent LBT failures is incorrect.
Observation 11: UE includes RA-informationCommon when RLF is due to RA problem/BFR and when HOF happens, which can be enhanced to include detailed information associated to consistent LBT failure occurs during the event which can served as implicit indication.
Proposal 1: UE includes perRAAttemptInfoList only when preamble is actually transmitted in lower layer. 
Proposal 2: Include the the number of LBT failures received per consecutive attempts in the same beam in RA report. 
Proposal 3: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbt-failure or when HOF happens and at least one consistent lbt-failure is detected. 
Proposal 4: No need to introduce explicit indication in RLF-report that the indication that handover failure occurred due to consistent LBT failures.
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