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1. Introduction
In the RAN1 #96bis meeting, some issues related to procedure for 2-step RACH were discussed and RAN1 made the following agreements [1].
	Agreements:

· MsgA retransmission, if supported, is defined as a retransmission of MsgA PRACH (with a re-selection of preamble) and MsgA PUSCH. Further study at the following options:

· Option 1: Using the same payload for MsgA PUSCH.

· Option 2: MsgA PUSCH payload can be different.

· FFS: Conditions for MsgA retransmission and relation to fall back.

· FFS: retransmission of PUSCH only.

· FFS: retransmission of PRACH only.
Agreements:

For 2-step RACH preamble power control parameter configuration, further study and down select from the following options:

· Option 1: Power control parameters can be separately configured for 2-step and 4-step RACH.

· If a power control parameter is not configured for 2-step RACH, the corresponding power control parameter of 4-step RACH is used instead for 2-step.

· Option 2: The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.


In this contribution, we mainly discuss msgA retransmission, fallback procedure from 2-step RACH to 4-step RACH and transmission power control for msgA.
2. Discussion

When a UE transmits msgA including preamble and PUSCH to a gNB in 2-step RACH procedure, it is possible to occur two following cases in terms of the reception of msgA 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.
2.1. msgA retransmission
As in Sect. 1, the definition of msgA retransmission was agreed. Firstly, as is the case with 4-step RACH, the maximum number of msgA retransmission should be configured for 2-step RACH because the large number of msgA retransmission would increase congestion on msgA PUSCH occasions (POs).
Proposal 1: The maximum number of msgA retransmission is configured for 2-step RACH if the msgA retransmission is supported.
For Case 1 mentioned above, the gNB can transmit neither any indication nor signalling to the UE because the gNB cannot know whether the UE transmitted msgA or not. After a given period passes, the UE know that the gNB did not transmit msgB, but the UE cannot know which case of 1 and 2 occurred in the gNB side. Then, as a next action the UE may think about two choices of action as following.

UE action 1. Do msgA retransmission by using PRACH resources for 2-step RACH.

UE action 2. Try 4-step RACH by using PRACH resources for 4-step RACH.
One of the advantages of trying 4-step RACH at this stage is that opportunities for trying random access increase by using ROs for 4-step RACH and the random access can be completed earlier if ROs for 2-step and 4-step RACH are configured separately. Currently, RAN2 is also discussing this issue, that is whether UEs should perform the RACH type (i.e. 2-step or 4-step) selection for every retransmission attempt of msgA/msg1 within a given RACH procedure. Final decision might be made by RAN2, but our view is that whether to do msgA retransmission or try 4-step RACH for every retransmission attempt of msgA/msg1 may be up to decision by the UE.

Proposal 2: When a UE does not receive any feedback from a gNB even if a given period passes after having transmitted msgA, the UE may either do msgA retransmission or try 4-step RACH.
2.2. Fallback procedure

For Case 2 mentioned above, the following three actions of the gNB are considered.
gNB action 2-1. The gNB transmits neither any indication nor signalling.

gNB action 2-2. The gNB orders msgA retransmission to UE which had transmitted the preamble which the gNB detected.

gNB action 2-3. The gNB orders fallback from 2-step RACH to 4-step RACH to UE which had transmitted the preamble which the gNB detected.

If the gNB performs the action 2-1 above, the UE which transmitted preamble may think about a choice of two actions mentioned in Sect. 2.1 as a next action again because 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 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 msgA again. But thereby Case 2, namely the detection of 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, which it would be desirable from the viewpoint of reliability because 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 so that gNB can perform the action 2-3.
Proposal 3: A gNB orders fallback from 2-step RACH to 4-step RACH to a UE which transmitted preamble if the gNB fails in decoding of associated PUSCH in spite of success in detection of the preamble.
Proposal 4: A UE supporting 2-step RACH procedure supports feature of fallback from 2-step RACH to 4-step RACH.
2.3. transmission power control of msgA
For initial preamble transmission of msgA, our view is that it is desirable to prepare the option that power control parameters can be separately configured for 2-step and 4-step RACH. For example, if the target preamble received power of 2-step RACH is higher than that of 4-step RACH, the detection probability of preambles in 2-step RACH would also be higher than that in 4-step RACH, which leads to shortened latency.
Proposal 5: Power control parameters for preamble can be separately configured for 2-step and 4-step RACH.
If msgA retransmission is required, the ramp-up of transmission power for the msgA retransmission is a promising solution as in 4-step RACH. From the working assumption regarding 2-step RACH channel structure made in RAN1 #96bis, at least one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit are supported. In that case, detection or collision probability of preamble and associated PUSCH would depend on configuration of the mapping. Therefore, it would be natural that ramp-up step sizes of preamble and associated PUSCH in 2-step RACH are also configured independently from each other.
Proposal 6: Ramp-up step sizes of preamble and associated PUSCH in 2-step RACH are configured independently from each other.
3. Conclusion
In this contribution, we discussed msgA retransmission, fallback procedure from 2-step RACH to 4-step RACH and power control for msgA. Based on the discussion above, we made the following proposals.
Proposal 1: The maximum number of msgA retransmission is configured for 2-step RACH if the msgA retransmission is supported.
Proposal 2: When a UE does not receive any feedback from a gNB even if a given period passes after having transmitted msgA, the UE may either do msgA retransmission or try 4-step RACH.
Proposal 3: A gNB orders fallback from 2-step RACH to 4-step RACH to a UE which transmitted preamble if the gNB fails in decoding of associated PUSCH in spite of success in detection of the preamble.
Proposal 4: A UE supporting 2-step RACH procedure supports feature of fallback from 2-step RACH to 4-step RACH.
Proposal 5: Power control parameters for preamble can be separately configured for 2-step and 4-step RACH.
Proposal 6: Ramp-up step sizes of preamble and associated PUSCH in 2-step RACH are configured independently from each other.
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