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[bookmark: _Ref165266342]Introduction
According to the discussion in the 2-step RACH work item, RAN2 and RAN1 have made lots of progress on the procedure details. In this contribution we discuss the potential LBT issues on the 2-step RACH procedure 
 Discussion 
Selection of 2-step RACH
According to the discussion of the RAN2#105bis and RAN2#106 meeting, RAN2 made the following agreements:
	· Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 
· From RAN2 perspective, 2-step RACH selections can be based on indicating to all UEs via SIB, or dedicated configuration in RRC_CONNECTED/INACTIVE/IDLE states.  FFS if radio quality is used for 2-step RACH selection. 
· From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH.


According to the WID of the NR-U, the unlicensed frequency can be configured for PCell/SCell or be configured together with a licensed SUL carrier. From our understanding one typical deployment scenario of the 2-step RACH in NR-U would be to have the MsgA resource of the 2-step RACH in the NUL unlicensed carrier and the Msg1 resource of the 4-step RACH in the NUL licensed carrier, as the 2-step RACH can be used to reduce the LBT numbers of the RACH procedure. Thus we consider that RAN2 should firstly confirm the 2-step RACH configuration scenarios.
Proposal 1: RAN2 is kindly requested to confirm the following 2-step RACH scenarios for NR-U:
· Scenario 1: MsgA can be configured in both NUL and SUL.
· Scenario 2: MsgA and Msg1 can be configured in the same UL carrier.
· Scenario 3: MsgA and Msg1 can be configured in different UL carriers (i.e. MsgA in NUL and Msg1 in SUL.).
Then for Scenario 1, the UE should select the MsgA resource in an uplink carrier which is not congested. For Scenario 2, we consider that the 4-step RACH can still be selected when the unlicensed frequency is not congested. For Scenario 3, the UE should be able to select the 2-step RACH in the normal UL when the unlicensed carrier is not congested.
Proposal 2: The selection between 2-step RACH and 4-step RACH should consider whether the unlicensed frequency is congested.
According to the agreements quoted above, once the UE selects the 2-step RACH, the MsgA retransmission will still use 2-step RACH. However as the MsgA of the NUL may not have the same coverage as the Msg1 of the 4-step RACH, we should allow the UE select the 4-step RACH if the 2-step RACH fails for a number of times.
Proposal 3: The UE selects the 4-step RACH if the selected 2-step RACH fails for a number of times.

2-step RACH procedure 
As MsgA includes both PRACH and PUSCH, then the PRACH and the PUSCH may or may not share the same COT. RAN2 should firstly discuss which CAPC should be used for the MsgA.
Proposal 4: RAN2 is kindly requested to discuss which CAPC is used when the PRACH and the PUSCH share the same COT or when the PRACH and the PUSCH does not share the same COT.
If the PRACH and the PUSCH of the MsgA does not share the same COT, the PRACH could be transmitted but the PUSCH could be blocked due to the LBT failure. From our understanding, once the transmission of either PRACH or PUSCH is received by the gNB, the gNB can sent a fallbackRAR for the received PRACH, or the MsgB for the MAC PDU included in the PUSCH. Then the PREAMBLE_TRANSMISSION_COUNTER should not be increased when both PRACH and PUSCH are not transmitted due to LBT failure. Here we consider a single PREAMBLE_TRANSMISSION_COUNTER is sufficient for counting the MsgA transmission.
Proposal 5: A single PREAMBLE_TRANSMISSION_COUNTER is used to counter the MsgA transmission.
Proposal 6: The PREAMBLE_TRANSMISSION_COUNTER is not increased if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 7: The PREAMBLE_TRANSMISSION_COUNTER is increased if either PRACH or PUSCH of MsgA is transmitted.

Regarding the power ramping counter, according to the 2-step RACH WI discussion, the UE will have power ramping for PRACH and PUSCH. Then the power ramping should be separate for the PRACH and the PUSCH, as the UE may only have PRACH or PUSCH transmitted. Then the UE should not increase the transmission power if PRACH or PUSCH is not transmitted.
Proposal 8: The power ramping counter is separate for PRACH and PUSCH.
Proposal 9: The power ramping counter for MsgA PRACH is not increased if the preamble is not transmitted due to LBT failure.
Proposal 10: The power ramping counter for MsgA PUSCH is not increased if the PUSCH is not transmitted due to LBT failure.
[bookmark: _GoBack]If both PRACH and PUSCH of MsgA are not transmitted, the UE should be able to select the next MsgA resource for transmission without waiting for the expiry of the MsgB reception timer.
Proposal 11: The MAC returns to the MsgA resource selection if both PRACH and PUSCH are not transmitted due to LBT failure.
Regarding the MsgB reception timer of the 2-step RACH procedure, we consider that the transmission of either the PRACH or the PUSCH should starts the MsgB reception timer of the 2-step RACH, but the MsgB reception timer should be started after the transmission occasion of the PUSCH as agreed in the 2-step RACH WI. 
	RAN2#105bis meeting agreement:
· The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 


Proposal 12: The start of the MsgB reception window is after the PUSCH transmission opportunity of MsgA.
Proposal 13: The MsgB reception window does not start if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 14: The MsgB reception window starts if either PRACH or PUSCH of MsgA is transmitted.

To increase the further reduce the LBT impacts, we consider that the MsgB can be sent on more than one cells, and the MsgA resource for a 2-step RACH procedure can be in more than one cells.
Proposal 15: The MsgA resources for a 2-step RACH procedure can be configured in more than one cells.
Proposal 16: The MsgB for a 2-step RACH procedure can be sent on more than one cells.

Conclusions
Based on the analysis given above, we have the following proposals：
Proposal 1: RAN2 is kindly requested to confirm the following 2-step RACH scenarios for NR-U:
· Scenario 1: MsgA can be configured in both NUL and SUL.
· Scenario 2: MsgA and Msg1 can be configured in the same UL carrier.
· Scenario 3: MsgA and Msg1 can be configured in different UL carriers (i.e. MsgA in NUL and Msg1 in SUL.).
Proposal 2: The selection between 2-step RACH and 4-step RACH should consider whether the unlicensed frequency is congested.
Proposal 3: The UE selects the 4-step RACH if the selected 2-step RACH fails for a number of times.
Proposal 4: RAN2 is kindly requested to discuss which CAPC is used when the PRACH and the PUSCH share the same COT or when the PRACH and the PUSCH does not share the same COT.
Proposal 5: A single PREAMBLE_TRANSMISSION_COUNTER is used to counter the MsgA transmission.
Proposal 6: The PREAMBLE_TRANSMISSION_COUNTER is not increased if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 7: The PREAMBLE_TRANSMISSION_COUNTER is increased if either PRACH or PUSCH of MsgA is transmitted.
Proposal 8: The power ramping counter is separate for PRACH and PUSCH.
Proposal 9: The power ramping counter for MsgA PRACH is not increased if the preamble is not transmitted due to LBT failure.
Proposal 10: The power ramping counter for MsgA PUSCH is not increased if the PUSCH is not transmitted due to LBT failure.
Proposal 11: The MAC returns to the MsgA resource selection if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 12: The start of the MsgB reception window is after the PUSCH transmission opportunity of MsgA.
Proposal 13: The MsgB reception window does not start if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 14: The MsgB reception window starts if either PRACH or PUSCH of MsgA is transmitted.
Proposal 15: The MsgA resources for a 2-step RACH procedure can be configured in more than one cells.
Proposal 16: The MsgB for a 2-step RACH procedure can be sent on more than one cells.

	
