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According to the RAN2#108 meeting discussion on the NR-U impacts on the 2-step RACH [1], RAN2 made the following agreements:
	Agreements: 
1. From MAC perspective, if LBT fails for the preamble, the UE also cancel PUSCH transmission. 
2. The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to failure of the LBT for the preamble.
3. If preamble is transmitted but LBT for msgA PUSCH fails, the UE monitors downlink PDCCH for fallback RAR. FFS how and whether to deal with the C-RNTI case for connected mode.
4. The 2 LSBs for the SFN corresponding to msgA transmission time is included in msgB DCI, as for licenced case (pending RAN1).


In this contribution, we discuss some remaining issues for the 2-step RACH on the unlicensed frequeny.
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.).
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), as the 2-step RACH is configured to alleviate the LBT impacts of the unlicensed frequency. Using 4-step RACH on a congested unlicensed frequency could easily cause RACH failure.
Proposal 1: If the measured RSSI/CO is below a configured threshold, the UE selects 4-step RACH. Otherwise the UE selects 2-step RACH.
CAPC for MsgA grant
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 support separate LBTs for msgA PRACH and PUSCH respectively.
According to the current MAC running CR for 2-step RACH [3], the uplink grant for the MsgA PUSCH is neither configured grant nor dynamic grant. Then RAN2 needs to decide which CAPC is used for the uplink grant for the MsgA PUSCH. Here we think that the selection of the CAPC for the MsgA PUSCH could have the following options:
· Option 1: The selection of the CAPC for the MsgA PUSCH reuses the same rules as used for configured grant.
· Option 2: The CAPC of the MsgA PUSCH uses the same CAPC as the PRACH.
From our understanding, Option 2 is more preferable as it can reduce the RACH failure rate compared with Option 1.
Observation 3: The uplink grant for the MsgA PUSCH is neither a configured grant nor a dynamic grant.
Proposal 2: The MsgA PUSCH uses the same CAPC as the MsgA PRACH.
C-RNTI monitoring upon MsgA PUSCH failure
According to the last RAN2 meeting agreement, it is still FFS how and whether to deal with the C-RNTI PDCCH monitoring for the connected mode 2-step RACH when the preamble is transmitted but LBT for msgA PUSCH fails. From our understanding, the C-RNTI PDCCH monitoring for the CONNECTED UE should not be stopped, as the CONNECED UE would also need to monitor the C-RNTI PDCCH for other purposes (e.g. scheduling information for PDSCH/PUSCH data).
Proposal 3: The C-RNTI PDCCH monitoring for the CONNECTED UE is not stopped when the preamble is transmitted but LBT for msgA PUSCH fails.
Conclusions
Based on the analysis given above, we have the following 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 support separate LBTs for msgA PRACH and PUSCH respectively.
Observation 3: The uplink grant for the MsgA PUSCH is neither a configured grant nor a dynamic grant.
Proposal 1: If the measured RSSI/CO is below a configured threshold, the UE selects 4-step RACH. Otherwise the UE selects 2-step RACH.
Proposal 2: The MsgA PUSCH uses the same CAPC as the MsgA PRACH.
Proposal 3: The C-RNTI PDCCH monitoring for the CONNECTED UE is not stopped when the preamble is transmitted but LBT for MsgA PUSCH fails.
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