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1. Introduction
In the RAN #82 meeting, a new work item entitled “2-step RACH for NR” with the following scope was endorsed [1]. In this contribution, we mainly discuss the fallback procedure from 2-step RACH to 4-step RACH and transmission power control for Msg A.
	1. 2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.

· 2-step RACH is applicable to any cell size supported in Rel-15 NR;

· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state

· Specify contention-based 2-step RACH procedure (RAN2)

· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)

· Only reuse the Rel-15 NR PRACH Preambles design. 

· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)

· No new CP length and no sub-PRB guard subcarrier(s)

Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS

· PRACH Preamble and PUSCH in a msgA is TDMed

· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA

· Consider the msgA payload contents determined by RAN2

· Specify power control of PUSCH of msgA

· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)

· Inclusion of UCI in msgA is not precluded

· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)

· Contention resolution for 2-step RACH (RAN2)

· Design of RNTI for msgB of 2-step RACH (RAN2)

· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)

· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion

· No new triggers for 2 step RACH

For unlicensed operation:

· After PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U(RAN1/RAN2)


2. Discussion on fallback procedure from 2-step RACH to 4-step RACH
When a UE transmits Msg A including PRACH preamble and PUSCH to a gNB in the 2-step RACH procedure, it is possible to occur two following cases regarding the reception of Msg A in the gNB.
Case 1. The gNB cannot detect the PRACH preamble.
Case 2. The gNB can detect the PRACH preamble, but it cannot decode its associated PUSCH.
Firstly, we discuss Case 1 above. In this case, because the gNB cannot know whether the UE transmitted Msg A, the gNB can transmit neither any indication nor signalling to the UE. This is similar case that the gNB fails in the detection of PRACH preamble in the 4-step RACH procedure. Therefore, because the UE cannot know which case of 1 and 2 occurred in the gNB side from UE point of view, as a next action the UE may think about two choices of action as following.

UE action 1. 2-step RACH, namely to transmit PRACH preamble and PUSCH again.

UE action 2. Fallback to 4-step RACH, namely to transmit only PRACH preamble.
The advantage of fallback to 4-step RACH at this stage is that opportunities to try random access can be increased and the random access can be completed earlier if PRACH resources for 2-step RACH and 4-step RACH are configured independently.
Proposal 1: When a UE does not receive any feedback from a gNB even if a given period passes after having transmitted Msg A, the UE may transmit PRACH preamble of the 4-step RACH procedure.
Secondly, we discuss Case 2 listed above. Following three actions of the gNB are considered for this Case.
gNB action 2-1. The gNB transmits neither any indication nor signalling.
gNB action 2-2. The gNB orders a re-try of RACH in the 2-step RACH procedure to UE which had transmitted the PRACH preamble which the gNB detected.
gNB action 2-3. The gNB orders fallback from the 2-step RACH procedure to the 4-step RACH procedure to UE which had transmitted the PRACH preamble which the gNB detected.
If the gNB performs the action 2-1 above, the UE which transmitted PRACH preamble may think about a choice of two actions mentioned above as a next action again as the UE cannot know which case of 1 and 2 occurred. But it is generally more desirable that the gNB transmits some feedback information such as TA command to control a transmission timing of the UE because the gNB has already succeeded in the detection of PRACH preamble than the gNB transmits neither any indication nor signalling. Therefore, it is desirable for gNB to perform the action of 2-2 or 2-3. If the gNB performs the action 2-2, it will let UE transmit Msg A again, but thereby case 2, namely the detection of PRACH preamble is succeeded in and associated PUSCH is not decoded, might occur again. On the other hand, if the gNB performs the action 2-3, the UE will thereby transmit Msg 3, but it would be desirable from the viewpoint of reliability as HARQ is applied to the Msg 3 transmission.
From the above-mentioned discussion, a gNB should give an instruction to a UE to perform fallback from 2-step RACH to 4-step RACH procedure when case 2 occurs in the gNB side. In addition, at the stage of RACH processing for initial access, a gNB cannot know capabilities of a UE which tries to access to the gNB. Therefore, it is necessary for UE supporting 2-step RACH to support feature of fallback from 2-step RACH to 4-step RACH procedure in addition so that gNB can perform the action 2-3.
Proposal 2: A gNB orders fallback from 2-step RACH to 4-step RACH procedure to a UE which transmitted PRACH preamble if the gNB fails in decoding of associated PUSCH in spite of success in detection of the PRACH preamble.
Proposal 3: A UE supporting the 2-step RACH procedure supports feature of fallback from the 2-step RACH to the 4-step RACH procedure.
3. Discussion on transmission power control of Msg A
In 2-step RACH Msg A transmission, a PRACH preamble and its associated PUSCH are transmitted. For discussing the transmission power control (TPC) of Msg A in the 2-step RACH procedure, it can be considered that TPC of PRACH and Msg 3 for 4-step RACH procedure will be a baseline. Based on the baseline, it should be discussed if there are different requirements for transmission power among the 2 RACH procedure. Potential modifications of the TPC can be classified into two ways. One is for initial Msg A transmission and the other is retransmission of Msg A, and the later one is only for aforementioned UE action 1. Hence, it is better to discuss the aforementioned fallback procedure before discussing the TPC of Msg A retransmission (e.g. power ramp up procedure). 
For initial transmission of Msg A, our view is that TPC for the Msg A preamble should be based on the same formula for that in 4-step RACH, but it is controversial if the target preamble received power should be the same as that for 4-step RACH. Likewise for initial associated PUSCH transmission, the formula itself should be based on that of Msg 3 without closed loop power control factor, but it is also controversial if offset to the target preamble received power should be the same as that for 4-step RACH. For the purpose, the following points should be taken into account. 
· How much detection failure probability is required for PRACH in 2-step RACH.
· The size of message content for Msg A
· Associated PUSCH is transmitted without TA, and if the detection is failed, totally the Msg A transmission is failed.

For retransmission of Msg A is required, transmission power ramp up is a promising solution as for the PRACH in 4-step RACH. It should be discussed if the ramp up step size should be the same among PRACH and associated PUSCH and also among the PRACH for 2-step and 4-step.
Proposal 4: For initial preamble transmission of Msg A, UE determines transmission power by the same formula as in 4-step RACH. RAN1 should discuss if its target preamble received power should be the same as that for 4-step RACH.
Proposal 5: For initial associated PUSCH transmission of Msg A, UE determines transmission power by the same formula as in Msg 3 of 4-step RACH without closed loop power control factor. RAN1 should discuss if offset to the target preamble received power should be the same as that for Msg 3.
Proposal 6: RAN1 should discuss the fallback procedure before discussing transmission power ramp up of Msg A.
4. Conclusion
In this contribution, we discussed the fallback procedure from 2-step RACH to 4-step RACH and power control for Msg A. Based on the discussion above, we made the following proposals.
Proposal 1: When a UE does not receive any feedback from a gNB even if a given period passes after having transmitted Msg A, the UE may transmit PRACH preamble of the 4-step RACH procedure.
Proposal 2: A gNB orders fallback from 2-step RACH to 4-step RACH procedure to a UE which transmitted PRACH preamble if the gNB fails in decoding of associated PUSCH in spite of success in detection of the PRACH preamble.
Proposal 3: A UE supporting the 2-step RACH procedure supports feature of fallback from the 2-step RACH to the 4-step RACH procedure.
Proposal 4: For initial preamble transmission of Msg A, UE determines transmission power by the same formula as in 4-step RACH. RAN1 should discuss if its target preamble received power should be the same as that for 4-step RACH.
Proposal 5: For initial associated PUSCH transmission of Msg A, UE determines transmission power by the same formula as in Msg 3 of 4-step RACH without closed loop power control factor. RAN1 should discuss if offset to the target preamble received power should be the same as that for Msg 3.
Proposal 6: RAN1 should discuss the fallback procedure before discussing transmission power ramp up of Msg A.
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