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1 Introduction
In the NR-U SI, the following agreements about RACH procedure were achieved [1]:
In order to alleviate the impact of LBT failures further, additional opportunities for the RACH messages may be introduced, e.g. in time or frequency domain, for both 4-step and 2-step RACH. The power ramping is not applied when preamble is not transmitted due to LBT failure and the ra-ResponseWindow is not started when the preamble is not transmitted due to LBT failure. It is assumed that ra-ContentionResolutionTimer may need to be extended with larger values to overcome the LBT impact.
And in the last meeting [2], it was agreed that the consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF.
In this contribution, we will further analyse the impacts of consecutive LBT failures as well as inconsecutive LBT failures on RACH and SR in NR-U.
2 Discussion
2.1 LBT Impact on the RACH Counters
· PREAMBLE_TRANSMISSION_COUNTER
The PREAMBLE_TRANSMISSION_COUNTER is used to count the number of the transmitted preambles during one RACH procedure. When the PREAMBLE_TRANSMISSION_COUNTER reaches the preambleTransMax + 1, the MAC should indicate a Random Access problem to upper layers which may trigger an RLF event. If the PREAMBLE_TRANSMISSION_COUNTER is incremented regardless of the real transmission of the preamble, the fake counters will be generated due to the failed LBT which will cause too early declaration of the Random Access problem. 
Consequently, the PREAMBLE_TRANSMISSION_COUNTER in NR-U RACH will be incremented only for the preamble transmissions upon successful LBT.
Proposal 1: In NR-U RACH, the PREAMBLE_TRANSMISSION_COUNTER is incremented only for the succeeded preamble transmissions upon successful LBT.

2.2 LBT Impact on the SR Counters
In NR, SR_COUNTER is used to record how many times the SR has been transmitted. The PUCCH resource will be released and Random Access procedure will be initiated if the SR_COUNTER reaches the sr-TransMax. In NR-U, the SR transmission may be blocked due to the LBT failure. If the SR_COUNTER is incremented regardless of the real transmission of SR, the early release of PUCCH resource and initiation of RA procedure will be triggered which are not desired.
Proposal 2: The SR_COUNTER is incremented only for the succeeded SR transmissions upon successful LBT.
2.3 New timer for inconsecutive LBT failures
· Consecutive LBT failures:

In the UL transmission (e.g. Random Access or SR), the consecutive LBT failures may occur which will block the UL transmission. The influence of the consecutive LBT failures were discussed many times and there are many companies propose to introduce a new timer for the consecutive LBT failures to trigger the RLF.

According to the related agreement in last meeting [2], the consistent LBT failures can lead to RLF. 
· Inconsecutive LBT failures:

On the other hand, if an inconsecutive LBT failure happened and the new counter for consistent LBT failures does not reaches the maximum, the additional latency will still be incurred. 
As depicted in Figure1, the Max-UL TRANSMISSION_COUNTER is 10 and MAX-Consecutive LBT failure COUNTER is 8.  In the scenario depicted in Figure1, the UL transmission counter is 9 which is below the Max-UL TRANSMISSION_COUNTER, and during this duration an inconsecutive LBT failures happened, which consists of segments of two consecutive LBT failures where the first consecutive failure times is 3 and the second consecutive failure times is 2, both are not below the MAX-Consecutive LBT failure COUNTER. Therefore, the failure indication will not be generate because the UL transmission counter and consecutive LBT failures counter are below corresponding thresholds.
Observation1: The inconsecutive LBT failures consist of many segments of consecutive LBT failures.
Observation2: The inconsecutive LBT failures will not trigger the RLF if each of the consecutive LBT failures within cannot trigger RLF.

A simple mechanism is to introduce a new timer for UL transmission in the case of the possible consecutive LBT failures and or inconsecutive LBT failures, and the mechanism can be used for all the UL transmission including the random access and SR. When the timer expires, the failure indication of the UL transmission will be generated. The timer can be used for the scenarios of consecutive LBT failures and inconsecutive LBT failures.
For the random access procedure, the random access failure indication will be generated which may trigger an RLF event. For the SR procedure, the SR failure indication will be generated which will trigger the release of the PUCCH resource and initiation of random access procedure.
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 Figure 1 Inconsecutive LBT Failure Scenario
Proposal 3: A new timer is introduced for LBT failures in UL transmission and an UL transmission failure indication will be generated when the timer expires.
3 Conclusion

In this contribution, we discussed the impacts of consecutive LBT failures and inconsecutive LBT failures on RACH and SR. In particular, we have the following proposals:
Proposal 1: In NR-U RACH, the PREAMBLE_TRANSMISSION_COUNTER is incremented only for the succeeded preamble transmissions upon successful LBT.

Proposal 2: The SR_COUNTER is incremented only for the succeeded SR transmissions upon successful LBT.
Observation1: The inconsecutive LBT failures consist of many segments of consecutive LBT failures.

Observation2: The inconsecutive LBT failures will not trigger the RLF if each of the consecutive LBT failures within cannot trigger RLF.

Proposal 3: A new timer is introduced for LBT failures in UL transmission and an UL transmission failure indication will be generated when the timer expires.
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