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1 Introduction

In last RAN2 meeting, there was some discussion on the remaining issues for RACH and SR in NR-U and the following agreements were achieved [1]. 

· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure

· SR_COUNTER is increased only when SR is successfully transmitted

· As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies in MAC) from PHY is used. 

· MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)

· From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)

· Actual transmission for MSG1 (LBT success) is used for starting RAR window

· R2 assumes the maximum RAR window size is extended to [20] ms

· We ask R1 regarding the support of multiple MSG3 transmission opportunities

· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)

· Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS

· As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 

However, there was still no conclusion on the when to start the ra-ContentionResolutionTimer as highlighted above and in this contribution, we would like to discuss about this and give corresponding proposals. 
2 Discussion
As mentioned above, currently there are two candidates on when to start the ra-ContentionResolutionTimer, one is to start it at the Msg3 transmission no matter whether LBT fails or not, the other is to only start it at actual Msg3 transmission which means LBT is successful. 
During the online discussion, some companies proposed to only start this timer upon actual Msg3 transmission. The concern is that NW may not always schedule Msg3 retransmission because NW may not know if the msg3 is not transmitted because of LBT failure or RAR reception failure. In the latter case, UE directly restarts the preamble reattempt without waiting for the timer to expire. 
However, starting the timer only when LBT success requires the UE to start another RACH attempt which means LBT checking for preamble transmission at the UE side as well as RAR transmission at the NW side, this of course will introduce additional latency. Moreover, some modification on current RACH procedure is needed to allow the UE to retransmit preamble upon Msg3 transmission failure due to unsuccessful LBT instead of ra-ContentionResolutionTimer expiry.
In addition, since Msg3 is a transmission on the scheduled grant and no matter whether it is not transmitted due to LBT failure or the UE did not receive the RAR, the NW is able to detect Msg3 missing and a proper NW implementation is to schedule a retransmission. 

Therefore, for the first case that Msg3 is not transmitted as RAR is not received, there is no problem because it is up to NW implementation to send one or more Msg3 retransmission grants, however they are not monitored or used by the UE and eventually after the expiry of RAR window, the UE will retransmit preamble, which is the same behavior as in legacy. 

Another case is that UE receives RAR but fails to transmit Msg3 on the UL grant due to unsuccessful channel access. In this case the UE needs to start the ra-ContentionResolutionTimer to monitor the PDCCH for HARQ retransmission. If the UE does not start this timer when Msg3 is not transmitted due to LBT failure, then the UE may fall asleep and is not able to receive the scheduled retransmission. 

Therefore, based on the above analysis, considering the impact on latency and specification, we do see no benefit to start the ra-ContentionResolutionTimer only upon successful Msg3 transmission and we have the following proposal.  
Proposal 1: ra-ContentionResolutionTimer is started/restarted even when the Msg3/HARQ retransmission is not transmitted due to LBT failure. 
3 Conclusion

In this contribution, we discuss about the when to start the ra-ContentionResolutionTimer and we have the following proposal. 
Proposal 1: ra-ContentionResolutionTimer is started/restarted even when the Msg3/HARQ retransmission is not transmitted due to LBT failure. 
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