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Introduction

The work item on Further SON/MDT enhancement has been agreed in [1] with the following objective:

- Support of SON/MDT enhancements for [RAN3, RAN2]:

MR-DC CPAC

Successful PScell change report

Successful Handover Report (e.g. inter-RAT)
fast MCG recovery

NR-U (MRO and UL MLB)
In this contribution, we will address the NR-U aspect.
Discussion
 The understanding of RA attempt
In last RAN2 meeting, RAN2 discussed whether preamble transmission with LBT failure is considered as a RA attempt or not. And no conclusion was made.

So, we further analyse this issue below:
According to the specification, if lbt-FailureRecoveryConfig is not configured, PREAMBLE_TRANSMISSION_COUNTER will be increased for each preamble transmission regardless whether LBT is failed or not. For this case, it is clear that preamble transmission with LBT failure is considered as a RA attempt. However, if lbt-FailureRecoveryConfig is configured, PREAMBLE_TRANSMISSION_COUNTER will not be increased if LBT is failed for the preamble transmission. Currently, the maximum list size of PerRAAttemptInfoList is 200, which is the same as the maximum number of preamble transmissions. Then, if UE records all the failed preamble transmissions, the recorded RA attempts may easily exceed the maximum 200, leaving many RA attempts not being able to record. If we increase the size of RA attempt, firstly, we can hardly decide how large the list should be. Secondly, it will largely increase UE buffer. Actually, there is no need to record all the RA attempts that have LBT failure issue, it doesn’t provide much information. PerRAAttemptInfoList includes the following parameters:

- contentionDetected

- dlRSRPAboveThreshold
- fallbackToFourStepRA-r17

If preamble can not be sent, then all the above information are meaningless.

Only preamble transmission with LBT success is considered as a RA attempt.
 Number of preamble sent & Number of LBT failures in RA report
There are two ways to record the number of preamble sent:

Option 1: only record the number of preamble transmissions that LBT is succeeded;

Option 2: record all the number of preamble transmissions regardless of LBT failure or not.
The issue of option 1 is that currently the minimum value of numberOfPreamblesSentOnSSB/numberOfPreamblesSentOnCSI-RS is 1 as highlighted in yellow:

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

PerRAInfoList-v1660 ::= SEQUENCE (SIZE (1..200)) OF PerRACSI-RSInfo-v1660

PerRAInfo-r16 ::=                    CHOICE {

    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16

}

PerRASSBInfo-r16 ::=                 SEQUENCE {

    ssb-Index-r16                        SSB-Index,

    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),

    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16
}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {

    csi-RS-Index-r16                     CSI-RS-Index,

    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)
}

PerRACSI-RSInfo-v1660 ::=         SEQUENCE {

    csi-RS-Index-v1660                   INTEGER (1..96)                     OPTIONAL
}

If all the preamble transmissions fail on one SSB/CSI-RS, numberOfPreamblesSentOnSSB/numberOfPreamblesSentOnCSI-RS can not be set to 0.
The advantage of option 2 is that network can know the number of succeeded preamble transmission through the list size of PerRAAttemptInfoList, and can know the number of failed preamble transmissions by numberOfPreamblesSentOnSSB/numberOfPreamblesSentOnCSI-RS - the size of PerRAAttemptInfoList, which can be used to indicate the number of LBT failure in RA report, as agreed in RAN2 #119bis:

	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.


numberOfPreamblesSentOnSSB and numberOfPreamblesSentOnCSI-RS includes all the preamble attempts regardless whether the LBT is successful or not.
The number of LBT failures can be implicitly known by the size of the PerRAAttemptInfoList and number of preambles sent on SSB/CSI-RS.
Consistant LBT failure

UE may be configured by network to perform consistant LBT failure detection and recovery procedure. If configured, UE will perform LBT failure detection. If the LBT_COUNTER reaches lbt-FailureInstanceMaxCount, LBT failure is detected on the BWP. And UE will switch to another BWP to perform RA. UE will continue the process until either RA is successful, or consistant LBT failure is triggered on all the UL BWPs. For the latter case, if it is the SpCell, UE will trigger RLF.

According to the current specification, UE will only not the last successful RA triggered by consistant LBT failure. 
In last RAN2 meeting, RAN2 agreed to record the multiple RA procedures related to the consistant LBT failure:

Agreements:


1
The UE will log information of multiple RA procedures related to consistent LBT failures. FFS details.
During the discussion in last meeting, the contentious part is regarding the first RA procedure of the multiple RA procedures. There are two cases:

Case 1: The first RA procedure is the RA procedure triggered by the first consistant LBT failure.

Case 2: The first RA procedure is the RA procedure where the first consistant LBT failure occur. Note: this first RA procedure is not triggered by consistant LBT failure but some other reasons, e.g. UL data arrival, and it will trigger RA procedure due to consistant LBT failure.
Thus, we suggest to record both the RA procedures triggered by consistant LBT failure as well as the RA procedure during which the first consistant LBT failure occur.
RAN2 agrees to record the RA procedure where the first consistant LBT failure occurs, as well as the follow up RA procedures triggered by consistant LBT failure.
For these RA procedures, they are all suffered from consistant LBT failure. In last RAN2 meeting, RAN2 agreed to only log some information for multiple successive RA procedures failed due to LBT issue. FFS what information.
In our view, at least BWP information, such as pointA, location and bandwidth needs to be record.  

RAN2 agrees to record at least the BWP information (e.g. pointA, location and bandwidth) of the RA procedures related to consistant LBT failures.
RSSI

RAN3 indicated in the LS to RAN2 that RLF Report needs to be enhanced by adding the latest measured RSSI.
In last RAN2 meeting, RAN2 discussed how to support this RAN3 requirement. Some companies suggested to record RSSI measurement together with energy detection threshold. However, most companies had concern on recording energy detection threshold, as it is not clear about the benefits of doing so.

According to TS37.213, the maximum energy detection threshold (maxEnergyDetectionThreshold) can be configured by network. If network doesn’t configure it, UE will calculate the maximum energy detection threshold based on the formula in 4.2.3.1 in 37.213, and network can use the same formula to know the maximum energy detection threshold used by UE.

After determine the maximum energy detection threshold, UE will by implementation set energy detection threshold to be less than or equal to the maximum energy detection threshold. So, it would be useless for network to know the energy detection threshold set by UE, since it is UE implementation to control it and network can actually do nothing with it. 

RAN2 agrees to not report the EDT set by UE, but only the RSSI.
MsgA

For each RA attempt, UE will indicate whether fallbackToFourStepRA is occur. The reason for UE to fallback to 4 step RA may be:

- PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1;

- fallbackRAR is received;

- preamble is successfully transmitted, but MsgA payload transmission fails.
For the last reason, MsgA payload transmission failure can be either due to LBT failure or poor channel quality. It would be beneficial that if network can understand the reason why fallback occur. Network can know whether fallback is due to poor RSRP based on the reported dlRSRPAboveThreshold. Network can also know whether PREAMBLE_TRANSMISSION_COUNTER reaches maximum value based on the reported number of preamble sent and msgA-TransMax. Network will not be able to tell whether the fallback is due to LBT failure for MsgA payload transmission or due to fallbackRAR is received. Note that MsgA payload transmission failure is only one instance of LBT failure, it doesn’t mean consistant LBT failure, thus consistant LBT failure can not be used for this purpose. 

Thus, it would be beneficial if UE can indicate whether MsgA payload transmission is failed due to LBT or not.

UE indicates whether MsgA payload transmission is failed due to LBT or not if fallback to 4-step RA occur.
Conclusions  
Only preamble transmission with LBT success is considered as a RA attempt.
numberOfPreamblesSentOnSSB and numberOfPreamblesSentOnCSI-RS includes all the preamble attempts regardless whether the LBT is successful or not.
The number of LBT failures can be implicitly known by the size of the PerRAAttemptInfoList and number of preambles sent on SSB/CSI-RS.
RAN2 agrees to record the RA procedure where the first consistant LBT failure occurs, as well as the follow up RA procedures triggered by consistant LBT failure.
RAN2 agrees to record at least the BWP information (e.g. pointA, location and bandwidth) of the RA procedures related to consistant LBT failures.
RAN2 agrees to not report the EDT set by UE, but only the RSSI.
UE indicates whether MsgA payload transmission is failed due to LBT or not if fallback to 4-step RA occur.
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