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1	Introduction
In the RAN2#105-Bis meeting, the following options were considered for ra-ContentionResolutionTimer handling based on the LBT outcome of Msg3:
	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 this contribution, we evaluate the pros and cons of the above option and propose a compromise solution following the principles of DRX retransmission timers.
2	Contention resolution
The solutions a) and b) proposed and discussed in the last meeting have both their own merits and drawbacks:
a)	Pros:
-	if the UE failed LBT on all the Msg3 transmission opportunities, NW may blindly provide a re-transmission grant for the Msg3 for which the UE can re-attempt the LBT following the possible transmission.
	Cons:
-	as the NW does not know if the UE failed LBT on all the Msg3 transmission opportunities or whether it was due to missed RAR reception, the NW might be either required to transmit blind re-transmission grants or if it didn’t, UE will need to wait until ra-ContentionResolutionTimer expiration before falling back to RA resource selection. Furthermore, assuming this approach would also require to restart the ra-ContentionResolutionTimer at every re-transmission opportunity as well regardless of the LBT outcome, the time spent decoding the PDCCH in vain might be very long. It should be noted that the ra-ContentionResolutionTimer will be generally set to very conservative value to account possible LBT failures after the RRC message is ready for transmission to the UE.
b)	Pros:
		-	no blind re-transmission grants are required to be sent by the NW possibly wasting system resources;
-	UE may immediately fall back to RA resource selection when all the Msg3 transmission opportunities fail LBT which may enable the UE to select a different LBT sub-band which has better chances of being successful throughout the RA procedure;
-	no need to wait until ra-ContentionResolutionTimer to expire before going back to RA resource selection to reduce RA procedure latency.
	Cons:
-	no possibility for the NW to provide blind re-transmission grant(s) to attempt if the UE received the RAR but failed LBT in all the initial Msg3 transmission opportunities.
Hence, both the alternatives are beneficial in some ways, for instance, the Con listed for option b) is the advantage of option a) and on the other hand the option b) solves the Con of option a). In general, though, it seems the option b) outperforms option a) considering especially the conservative ra-ContentionResolutionTimer value that needs to be set to account possible LBT failures also in transmitting the contention resolution message in DL direction.
Observation 1: Option b) outperforms option a) in terms of overall system performance.
2.1	Alternative with Msg3 re-transmission timer
On the other hand, considering the Pros and Cons of both options, it seems a middle way solution could be considered where a timer (similar to drx-RetransmissionTimerUL) is employed to account for possible blind re-transmission grant send by the NW in the UE side; while at the same time not compromising the UE power consumption and RA procedure latency too much by not requiring to stay awake for the duration of the whole ra-ContentionResolutionTimer. 
The msg3 re-transmission timer would be started if the UE fails transmitting the Msg3 in the provided opportunities and in case the NW did not provide a re-transmission grant within the timer run, the UE would fall back to RA resource selection. In case NW did provide a re-transmission grant, the msg3 re-transmission timer could be started also for failed LBT of the re-transmission grant and in case the transmission is successful in the re-transmission grant, the ra-ContentionResolutionTimer is started as now the NW can decode the UE has received the RAR and a re-transmission grant.
Proposal 1: In case option b) is not agreeable way forward, introduce a Msg3 re-transmission timer that is meant to account for possible blind re-transmission grant from the NW in response to failed LBT on all Msg3 initial transmission opportunities.
3	Conclusions
In this contribution, the Pros and Cons of the options a) and b) considered for ra-ContentionResolutionTimer handling in case UE fails LBT in all Msg3 transmission opportunities was evaluated. Furthermore, a compromise approach was proposed in case option b) would not be agreeable way forward.
Observation 1: Option b) outperforms option a) in terms of overall system performance.
Proposal 1: In case option b) is not agreeable way forward, introduce a Msg3 re-transmission timer that is meant to account for possible blind re-transmission grant from the NW in response to failed LBT on all Msg3 initial transmission opportunities.



