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1. Introduction
In the Email discussion [105bis#30], the fallback from 2-step RACH to 4-step RACH was also discussed and there seems to be some consensus on the basic mechanism on that [1]. In this contribution, we discuss further details on the fallback mechanisms.
2. Discussion
2.1	MAC PDU for MsgB and Msg3
Firstly, the Msg3 transmission right after the fallback to 4-step RACH is considered. As stated in the WID [2], the MsgA includes the equivalent contents of Msg3. Therefore, the UE does not need to rebuild the MAC PDU for Msg3 when it falls back to 4-step RACH and just retransmit the data in the HARQ buffer for MsgA, which is to be changed as the HARQ buffer for Msg3. Otherwise, the UE needs some additional processing time for re-build the MAC PDU for Msg3.
Proposal 1: RAN2 to confirm that the UE retransmits the data in the HARQ buffer for MsgA at Msg3 transmission in the fallback case, i.e. no need for re-build the MAC PDU for Msg3.
	· 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)
< … >



2.2	Contention resolution failure after fallback
Next, the UE behaviour upon contention resolution failure after the fallback is discussed. The scenario considered here is that the UE initiated the 2-step RACH but received the fallback indication (e.g., fallbackRAR [1]) in MsgB. After the Msg3 transmission, the UE detects the contention resolution failure for this trial.
In RRC, there are many parameters for 4-step RACH (e.g., preambleTransMax, powerRampingStep, and preambleReceivedTargetPower, etc). We assume most of parameters will be reused for 2-step RACH. The fundamental question is whether the same values as 4-step RACH should be used for 2-step RACH, or different values can be configured for 2-step RACH.
If the same values are reused, the signalling overhead can be saved but the random access performance may not be optimal due to lack of flexibility. Thus, the configuration of different values should be allowed. At the same time, the signalling optimization should be also considered. For example, if some configurations are not signalled for 2-step RACH, the corresponding configurations for 4-step RACH is reused. Details can be considered in Stage 3.
Proposal 2: It should be possible for the network to configure different values to RACH parameters for 4-step and 2-step RACH.

In the following, we continue discussing further details of the contention resolution failure after fallback, with assuming the proposal 2 could be agreed.
· Preamble transmission counter
When the contention resolution failure is detected, the preamble transmission counter is incremented by 1 in 4-step RACH and this should be also applied for 2-step RACH. Then, it should be clarified whether the number of preamble transmission is counted continuously from 2-step RACH or restart from 1 (i.e. initial value) for 4-step RACH. Note that the maximum value of the counter can be different for 2-step and 4-step.
Given that the maximum preamble transmission will be normally decided by considering e.g. the acceptable access delay and the expected collision probability, even if the UE is instructed to switch to 4-step RACH, the access delay should be less than such acceptable delay. If the counter is started from 1 after a number of preamble transmissions for 2-step RACH, the UE may experience performance degradation. Thus, the preamble transmission counter should be continuously incremented after fallback.
Proposal 3: The UE continuously increments the preamble transmission counter when the contention resolution failure is detected after fallback to 4-step RACH.

· Preamble transmission power (power ramping)
Similar to preamble transmission counter, after the contention resolution failure is detected, the preamble power ramping counter is incremented by 1, if the SSB or the CSI-RS is not changed from the selection in the last preamble transmission. Accordingly, the preamble transmission power is increased as far as it is less than the maximum allowed transmission power.
One difference from the preamble transmission counter is that the transmission power is calculated not only by the power ramping counter but also by other parameters (e.g., preambleReceivedTargetPower, PREAMBLE_POWER_RAMPING_STEP), which should be able to be configured differently for 2-step and 4-step RACH as per the proposal 2. So, even though the counter is reused, the transmission power would be appropriate for 4-step RACH. It seems reasonable for the UE to continue 4-step RACH as if it has already tried for the same number of trials as done in 2-step RACH before fallback.
Proposal 4: The UE continuously increments the power ramping counter when the contention resolution failure is detected after fallback to 4-step RACH, but uses the parameters configured for 4-step RACH.

· Back-off
In 4-step RACH, there is optionally backoff indicator in Msg2. Although some companies consider the backoff indicator should be able to be included in MsgB for fallback (e.g., fallbackRAR) during Email discussion [1], there was no consensus yet and we do not consider it for now. Instead, there will be backoff indicator in MsgB, which the UE shall take into account for preamble retransmission within 2-step RACH.
The issue is whether the UE shall take into account the backoff indicator for 2-step RACH, when the contention resolution failure is detected after the fallback. Note that the UE does not receive the Msg2 for 4-step RACH and does not know the backoff indicator in the Msg2 at this point in time.
Given that the network instructs the UE to fall back for reducing the access delay as much as possible (otherwise, no need for fallback for this UE), it seems better not to apply the backoff, which was received for 2-step RACH, right after the fallback. Additionally, RAN1 agreed with two options: one with separate ROs for 2-step and 4-step RACH, the other with separate preambles for 2-step and 4-step RACH [1]. Thus, the backoff can be considered independently for both RA procedures.
	Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH



Proposal 5: The UE does not apply the backoff received for 2-step RACH, when the contention resolution failure is detected after fallback to 4-step RACH.

3. Conclusion
In this contribution we discussed further details on the fallback mechanisms and made the following proposals:

Proposal 1: RAN2 to confirm that the UE retransmits the data in the HARQ buffer for MsgA at Msg3 transmission in the fallback case, i.e. no need for re-build the MAC PDU for Msg3.
Proposal 2: It should be possible for the network to configure different values to RACH parameters for 4-step and 2-step RACH.
Proposal 3: The UE continuously increments the preamble transmission counter when the contention resolution failure is detected after fallback to 4-step RACH.
Proposal 4: The UE continuously increments the power ramping counter when the contention resolution failure is detected after fallback to 4-step RACH, but uses the parameters configured for 4-step RACH.
Proposal 5: The UE does not apply the backoff indicator received for 2-step RACH, when the contention resolution failure is detected after fallback to 4-step RACH.
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