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Introduction
In this contribution we discuss contention resolution for NR-U. During the SI [1] it was identified that the contention resolution timer may need to be extended with larger values to overcome the LBT impact. Several companies have discussed this issue and also criteria for when the Contention resolution timer should be started and what the procedure should be in case Msg3 cannot be transmitted due to LBT failure. These questions are also discussed in the email discussion [105#50][NR-U] RACH 4-step and SR. In this contribution we express our views on these topics. 
[bookmark: _Ref490149211]Discussion 
For unlicensed spectrum that uses LBT as the sharing mechanism, a scheduled transmission may not be performed due to LBT failure. This may also happen for the msg3 transmission in the Random Access procedure. From the MAC specification 38.321
“Once Msg3 is transmitted, the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;”
This text lends itself to two different interpretations, either “once Msg3 is transmitted” means that Msg3 has been passed to lower layers for transmission or the Msg3 has been successfully transmitted without LBT failure. Depending on which interpretation is chosen the procedure will be different.
In case the first option is chosen (Msg3 passed to lower layers), the MAC layer does not know if the LBT was successful but will still start the ra-ContentionResolutionTimer. If the LBT fails, the procedure relies on that the gNB can schedule HARQ retransmissions of Msg3 while the timer is running. In this case the ra-ContentionResolutionTimer would benefit from being extended with higher values to handle the case when Msg3 transmission is delayed due to LBT failures.
[bookmark: _Toc3879428][bookmark: _Toc3883638][bookmark: _Toc3883990][bookmark: _Toc4502469]In case the ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers, the ra-ContentionResolutionTimer will need to be extended with larger values to overcome the LBT impact.
In case the second option is chosen, the procedure will rely on that LBT failures are indicated to MAC from lower layers. With this approach, the ra-ContentionResolutionTimer is only started when Msg3 is transmitted by lower layers and is not impacted by LBT failures of the original Msg3 transmission. However, in case Msg3 is not successfully received by gNB, the HARQ retransmissions would still be impacted by LBT failures. This means that also in this case, LBT failures may affect both the UL transmission of Msg3 and the DL transmission of Msg4.
[bookmark: _Toc3879429][bookmark: _Toc3883639][bookmark: _Toc3883991][bookmark: _Toc4502470]Regardless of whether the ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers or has been transmitted by lower layers, the ra-ContentionResolutionTimer will benefit by extension with larger values to overcome the LBT impact .
Even though it seems as the second approach, to start the ra-ContentionResolutionTimer when Msg3 is transmitted by lower layers, will be less impacted by LBT failures and.
1. [bookmark: _Toc3883642][bookmark: _Toc3883992][bookmark: _Toc4502477]The maximum value of ra-ContentionResolutionTimer is extended for NR-U.  
In case the ra-ContentionResolutionTimer is only started upon transmission of Msg3 by lower layers, the UE actions when Msg3 is not transmitted must be specified to avoid a deadlock. Since neither the ra-ResponseWindow or the ra-ContentionResolutionTimer is running, the UE will not monitor the PDCCH and is not able to receive a new RAR or grants for Msg3 retransmissions. In this case the current 38.321 would lead to unspecified UE behaviour. We believe that the best approach is that if the UE receives an LBT failure indication for the Msg3 transmission, it should follow the same principle as when the ra-ResponseWindow expires, i.e. return to Random Access Resource Selection. However, compared to the case when the ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers this will likely result in a slower Random Access procedure since the UE needs to go back and redo resource selection, preamble transmission, RAR reception before it can resend the Msg3. If the the ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers, the gNB can schedule retransmissions of Msg3.
[bookmark: _Toc4502471]Starting the ra-ContentionResolutionTimer when Msg3 is passed to lower layers will lead to a faster Random Access procedure in case the first Msg3 transmission fails LBT.
We also believe this approach is beneficial since it requires less specification changes in addition to a faster Random Access procedure when the first Msg3 transmission suffers from LBT failure. Therefore we make the following proposal.
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Conclusions
In section 2 we made the following observations:
Observation 1	In case the ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers, the ra-ContentionResolutionTimer will need to be extended with larger values to overcome the LBT impact.
Observation 2	Regardless of whether the ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers or has been transmitted by lower layers, the ra-ContentionResolutionTimer will benefit by extension with larger values to overcome the LBT impact .
Observation 3	Starting the ra-ContentionResolutionTimer when Msg3 is passed to lower layers will lead to a faster Random Access procedure in case the first Msg3 transmission fails LBT.

Based on the discussion in section 2 we propose the following:
Proposal 1	The maximum value of ra-ContentionResolutionTimer is extended for NR-U.
Proposal 2	The ra-ContentionResolutionTimer is started when Msg3 is passed to lower layers.
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