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[bookmark: _Ref165266342]Introduction
In RAN2#105bis meeting, whether the ra-ContentionResolutionTimer is started regardless of the LBT outcome of Msg3 transmission has been thoroughly discussed. A corresponding agreement with regard to this issue has been achieved [1], which is given as follows,
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
In the LS [2] to RAN1, RAN2 asked for the support of multiple MSG3 transmission opportunities and the observation on the agreement mentioned above.
In the previous RAN1#97 meeting, RAN1 has replied as follows [3],  
· Multiple msg3 tx opportunities with a single or multiple RARs in the time domain is feasible from a RAN1 perspective but there is no consensus at this time in RAN1 to support this;
· Considerations on ra-ContentionResolutionTimer are not expected to be in the scope of future RAN1 discussions on RACH for NR-U;
In this contribution, we would like to elaborate our understanding of these two alternatives (i.e., option a and option b) in terms of the Msg3 transmission opportunities, access latency, and spec impacts. 
Discussion
According to the current MAC specification [2], the starting condition of ra-ContentionResolutionTimer and the UE behavior while the timer is running are highlighted in yellow as follows, 
	Once Msg3 is transmitted, the MAC entity shall:
[bookmark: OLE_LINK20]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;


2.1 Option a: Start the ra-ContentionResolutionTimer regardless of the LBT 
In nature, option a is the Rel-15 NR mechanism since the word “transmitted” in MAC specification means the data delivery from MAC entity to PHY layer. Consequently, once the Msg3 initial transmission or  retransmission is instructed to the PHY layer, the MAC entity in UE will start or restart the ra-ContentionResolutionTimer, no matter whether the Msg3 is not transmitted due to UL LBT failure. 
During the running period of the ra-ContentionResolutionTimer, the UE is able to monitor the PDCCH even though neither drx-onDurationTimer nor drx-InactivityTimer is running. At gNb side, considering that HARQ retransmission for Msg3 should be supported, it will schedule a dynamic grant for Msg3 retransmission via the PDCCH addressed to TC-RNTI, if the Msg3 is not successfully decoded. As a result, the UE has the chance to obtain additional transmission opportunities for Msg3. Moreover, if the gNB is able to access the channel for RAR transmission, COT sharing between the gNB and the UE will be applicable, which helps to increase the probability of Msg3 transmission.
Observation 1: Multiple transmission opportunities for Msg3 can be provided by the manner of HARQ retransmission during the running period of the ra-ContentionResolutionTimer. 
Observation 2: COT sharing between the gNB and the UE might be applicable to Msg3 transmission during the running period of the ra-ContentionResolutionTimer. 
Based on the analysis above, it can be concluded that adopting option a will significantly relieve the LBT impact on Msg3 transmission. However, as pointed out in [5], the latency of RACH procedure might be long if option a is applied. Specifically, if both the Msg3 and scheduled grant cannot be transmitted due to LBT failure, the UE has to wait in vain for restarting from RA resource selection step until ra-ContentionResolutionTimer expires. 
Observation 3: The latency of RACH procedure will be long if the gNB fails to access the channel during the running period of the ra-ContentionResolutionTimer.
2.2 Option b: Start the ra-ContentionResolutionTimer only at successful LBT, otherwise immediately restart from RACH resource selection
Complying with option b, the UE will not need to wait until ra-ContentionResolutionTimer to expire if LBT fails for Msg3 transmission opportunity(ies). Instead, the UE can immediately go to the RA resource selection step to prepare for Msg1 transmission. 
Starting over from scratch implies that new transmission opportunity for subsequent Msg3 cannot be obtained unless both the Msg1 and Msg2 are successfully transmitted by the UE and the gNB, respectively. Moreover, considering that multiple transmission opportunities for Msg3 currently cannot be supported via the RAR, there is a risk that UE will still fail to access the channel due to UL LBT failure on the transmission opportunity. What’s worse, as the ra-ContentionResolutionTimer is not running, the UE cannot receive UL grants for Msg3 retransmission. In other words, the UE cannot obtain additional transmission opportunities but to perform another LTB check for Msg1 transmission.
Observation 4: The NW can only provide one transmission opportunity for Msg3 at each RACH attempt if the ra-ContentionResolutionTimer is started only at successful LBT outcome of Msg3. 
Observation 5: Maybe the latency of RACH procedure cannot be reduced due to more number of LBT attempts if the ra-ContentionResolutionTimer is only started at successful LBT outcome of Msg3.
2.3 Summary
Based on the analysis given above, we summarize the Msg3 transmission opportunities, access latency, and spec impacts brought by option a/b as shown in the following table 1. Besides, we think it is beneficial to reuse the same starting condition of ra-ContentionResolutionTimer for NR-U.
Table 1. Comparison of two different starting condition of the ra-ContentionResolutionTimer
	
	Option a: The timer is started regardless of LBT outcome
	Option b: Start the timer only at successful LBT outcome, otherwise restart from RA resource selection

	Transmission opportunities for Msg3
	Multiple transmission opportunities and COT sharing are applicable.
	Currently, only one transmission opportunity can be provided at each RACH attempt.

	Access latency
	It will be long if the gNB fails to access the channel while the timer is running.
	Maybe it cannot be reduced due to more number of LBT attempts.

	Spec impacts
	No impacts.
The same as Rel-15 NR.
	Allow the UE to go to RA resource selection step if LBT fails for Msg3.


Therefore, we have the following proposals:
Proposal 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, regardless of the LBT outcome.
Proposal 2: RAN2 is kindly requested to consider that the problem of waiting before ra-ContentionResolutionTimer expiry is not a concern. 
Conclusions
[bookmark: _Toc502437832]In this contribution, we provide our understanding on why the ra-ContentionResolutionTimer should be started regardless of the LBT outcome of Msg3 transmission. And we have the following observation and proposal:
Observation 1: Multiple transmission opportunities for Msg3 can be provided by the manner of HARQ retransmission during the running period of the ra-ContentionResolutionTimer. 
Observation 2: COT sharing between the gNB and the UE might be applicable to Msg3 transmission during the running period of the ra-ContentionResolutionTimer. 
Observation 3: The latency of RACH procedure will be long if the gNB fails to access the channel during the running period of the ra-ContentionResolutionTimer.
Observation 4: The NW can only provide one transmission opportunity for Msg3 at each RACH attempt if the ra-ContentionResolutionTimer is started only at successful LBT outcome of Msg3. 
Observation 5: Maybe the latency of RACH procedure cannot be reduced due to more number of LBT attempts if the ra-ContentionResolutionTimer is only started at successful LBT outcome of Msg3.
Proposal 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, regardless of the LBT outcome.
Proposal 2: RAN2 is kindly requested to consider that the problem of waiting before ra-ContentionResolutionTimer expiry is not a concern. 
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