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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
We are discussing diversity in RACH transmissions motivated by the opportunistic channel access characteristic of an unlicensed carrier. These address mainly bands in FR1, where we generally assume that the same LBT approach is adopted as in LTE LAA.
2 Discussion
Contention based Random Access: 
Msg1
In Standalone NR-U case, the UE may need to perform CBRA e.g. to ask for UL resources, BFR on CBRA beams, handover without dedicated resources etc. In the unlicensed operation, due to a failed CCA it may take longer time to complete the RACH procedure and thereby the latency of the procedure that initiated the RACH will be higher. This in some cases could be detrimental to the overall performance of the UE. 
RAN1 has previously agreed that there will be BWP(s) in NR-U and that Initial Active UL/ DL BWP will be similar to the licensed operation about 20 MHz. 
	RAN1#93:
Agreement: 
        Initial active DL/UL BWP is approximately 20MHz for 5GHz band
o   The final value will be quantized to number of PRBs
        Initial active DL/UL BWP is approximately 20MHz for 6GHz band if similar channelization as 5GHz band is used for 6GHz band
        FFS: Initial active DL/UL BWP for other applicable bands, including 60GHz
 
RAN1#92bis:
•      Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) 
in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  
multiple of 20MHz 
•     At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
•     FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.




Further, a UE may or may not have PRACH configured in the current BWP. When it needs to send PRACH (Msg1) CCA may/ may not succeed. Therefore, to increase the transmission diversity of Msg1 it is proposed that the UE performs CCA on other configured BWP(s) as well and perform Msg1 transmission on the BWP. This choice of other BWP may not be limited just to a change of BWP to Initial BWP but to also to the other configured BWP(s).
Proposal 1: A UE may perform CCA/ LBT on any configured BWP.
If the CCA Succeeds for a BWP that is not the current BWP, the UE shall initiate RACH procedure there and consider this one as the current BWP and it should be left to the network to change the current BWP later.
Proposal 2: UE switches to the BWP where the CCA succeeded.
Msg2/ RAR
On similar lines it is helpful if the Msg2/ RAR could be transmitted by the gNB on any DL BWP where the CCA succeeds; however, this may go against the principle of one Active (DL/ UL) BWP in release 15 if the UE were to be prepared to monitor more than one DL BWP during a corresponding RAR window. We may however confirm this with RAN1/ RAN4 if this is really the case.
Proposal 3: Confirm with RAN1/ RAN4 if UE can be prepared to monitor more than one DL BWP during a corresponding RAR window in release 15.
Msg3 transmission
To have diversity in transmitting Msg3, the RAR Msg2 may include UL resources for Msg3 transmission on more than 1 BWP. The UE can then perform LBT/ CCA on each of these and transmit Msg3 on a BWP where the CCA is successful.
Proposal 4: RAR may include separate UL grant one each on a different UL BWP.

Questions to RAN1
We need however confirmation from RAN1 though that performing LBT/ CCA operation on more than one BWP is not violating the one active UL/ DL BWP principle in Rel. 15. Also, we need specific clarification on Proposal 2 above.
Proposal 5: Check for confirmation from RAN1/ RAN4 that performing LBT/ CCA operation on more than one BWP will not be violating the one active UL/ DL BWP principle in Rel. 15. Also, UE can be prepared to monitor more than one DL BWP during a corresponding RAR window in release 15.

3 Conclusions
This document discussed diversity in RACH transmissions motivated by the opportunistic channel access characteristic of an unlicensed carrier. Following proposals are made:
Proposal 1: A UE may perform CCA/ LBT on any configured BWP.
Proposal 2: UE switches to the BWP where the CCA succeeded.
Proposal 3: Confirm with RAN1/ RAN4 if UE can be prepared to monitor more than one DL BWP during a corresponding RAR window in release 15.
Proposal 4: RAR may include separate UL grant one each on a different UL BWP.
Proposal 5: Check for confirmation from RAN1/ RAN4 that performing LBT/ CCA operation on more than one BWP will not be violating the one active UL/ DL BWP principle in Rel. 15. Also, UE can be prepared to monitor more than one DL BWP during a corresponding RAR window in release 15.
