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According to the current MAC specification, the UE could autonomously switch its active BWP when there is no PRACH resource on the active BWP [1]. However the current specification only allows the UE to switch to the initial BWP when there is no PRACH resource on the active BWP. In this contribution, we discuss the issue related to the UE autonomous BWP switching.
Discussion
RA type selection between 2-step and 4-step
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 NR-U could have the following 2-step RACH configuration scenarios.
Observation 1: NR-U could have the following 2-step RACH scenarios:
· 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. As Scenario 2 is related to the RA type selection between 2-step CBRA and 4-step CBRA, we consider that this Scenario 2 should be discussed separately. Other scenarios can be discussed together with the 4-step RACH procedure. Here we consider that for Scenario 2, the UE should select the 4-step RACH when the unlicensed frequency is not congested (e.g. based on the RSSI/CO of the frequency).
Proposal 1: The selection between 2-step RACH and 4-step RACH is based on the RSSI/CO threshold configured by the network.
Separate LBTs for PUSCH and PRACH
According to the RAN1#98bis meeting discussion [2], RAN1 agreed to “at least support separate LBTs for MsgA PRACH and PUSCH” as follows:
	Agreements:
· At least support separate LBTs for msgA PRACH and PUSCH respectively, for 2-step RACH for NR-U
· Strive to specify mechanisms to reduce LBTs


Observation 2: RAN1 agreed to at least support separate LBTs for msgA PRACH and PUSCH respectively.
Here we consider that RAN2 should firstly discuss which CAPC should be used for the MsgA PRACH and MsgA PUSCH. From our understanding, the MsgA PUSCH should have the same priority as MsgA PRACH so as to increase the 2-step RACH successful rate.
Proposal 2: The MsgA PUSCH uses the same CAPC as the MsgA PRACH.
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 3: A single PREAMBLE_TRANSMISSION_COUNTER is used to counter the MsgA transmission.
Proposal 4: The PREAMBLE_TRANSMISSION_COUNTER is not increased if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 5: 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 due to the UL power limitation. Then the UE should not increase the transmission power if PRACH or PUSCH is not transmitted.
Proposal 6: Two power ramping counters are used, one for PRACH and one for PUSCH.
Proposal 7: The power ramping counter for MsgA PRACH is not increased if the preamble is not transmitted due to LBT failure.
Proposal 8: The power ramping counter for MsgA PUSCH is not increased if the PUSCH is not transmitted due to LBT failure.
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 9: 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.


Proposal 10: The start of the MsgB reception window is after the PUSCH transmission opportunity of MsgA.
Proposal 11: The MsgB reception window does not start if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 12: The MsgB reception window starts if either PRACH or PUSCH of MsgA is transmitted.

To 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 configured in more than one cells as well. Then when the UE triggers the 2-step RACH procedure, the UE can choose one MsgA resource from a non-congested cell, and the gNB can send the MsgB via any cell which is not congested (at least for the CF 2-step RACH). According to the 2-step RACH procedure agreed, the success MsgB scheduled by C-RNTI can be sent via either PCell or SCell. Then for the MsgB scheduled by RA-RNTI, to alleviate the LBT impacts, we consider that the MsgB can be sent via either PCell or SCell.
Proposal 13: For a 2-step RACH procedure, the UE can select on MsgA resource from the MsgA resources configured in more than one cells.
Proposal 14: The gNB can send the MsgB via either PCell or SCell.

Conclusions
Based on the analysis given above, we have the following observation and proposals：
Observation 1: NR-U could have the following 2-step RACH scenarios:
· 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.).
Observation 2: RAN1 agreed to at least support separate LBTs for msgA PRACH and PUSCH respectively.
Proposal 1: The selection between 2-step RACH and 4-step RACH is based on the RSSI/CO threshold configured by the network.
Proposal 2: The MsgA PUSCH uses the same CAPC as the MsgA PRACH.
Proposal 3: A single PREAMBLE_TRANSMISSION_COUNTER is used to counter the MsgA transmission.
Proposal 4: The PREAMBLE_TRANSMISSION_COUNTER is not increased if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 5: The PREAMBLE_TRANSMISSION_COUNTER is increased if either PRACH or PUSCH of MsgA is transmitted.
Proposal 6: Two power ramping counters are used, one for PRACH and one for PUSCH.
Proposal 7: The power ramping counter for MsgA PRACH is not increased if the preamble is not transmitted due to LBT failure.
Proposal 8: The power ramping counter for MsgA PUSCH is not increased if the PUSCH is not transmitted due to LBT failure.
Proposal 9: The MAC returns to the MsgA resource selection if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 10: The start of the MsgB reception window is after the PUSCH transmission opportunity of MsgA.
Proposal 11: The MsgB reception window does not start if both PRACH and PUSCH are not transmitted due to LBT failure.
Proposal 12: The MsgB reception window starts if either PRACH or PUSCH of MsgA is transmitted.
Proposal 13: For a 2-step RACH procedure, the UE can select on MsgA resource from the MsgA resources configured in more than one cells.
Proposal 14: The gNB can send the MsgB via either PCell or SCell.
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