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1. Introduction
In RAN2#106, there were some agreements on the fallback from 2-step to 4-step RACH [1]. 

	Agreements
1. From RAN2 perspective, 2-step RACH selections can be based on indicating to all UEs via SIB, or dedicated configuration in RRC_CONNECTED/INACTIVE/IDLE states.  FFS if radio quality is used for 2-step RACH selection. 
2. From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH  
3. FFS whether the UE can fallback to 4-step RACH after certain time.  Ask RAN1 whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same.  
4. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
5. Contention resolution:
a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced
6. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   
7. For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  
8. Network response to msgA (i.e. msgB/msg2) can include the following: 
a. SuccessRAR 
b. FallbackRAR
c. Backoff Indication
FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR
9. Proposal 10: The following fields can be included in the successRAR when CCCH message is included in msgA.
a. Contention resolution ID
b. C-RNTI
c. TA command
10. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
11. FallbackRAR should contain the following fields
a. RAPID
b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
c. TC-RNTI
d. TA command
12.  From RAN2 perspective, no further offset is needed for the start of msgB monitoring window (i.e. no offset is needed to cover the RRC processing delay and/or F1 delay).
13. The UE will monitor for response message using the single msgB agreed window
14. MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU



In this contribution, we discuss further details (e.g. FFS above) on the fallback mechanisms and provide our views.
2. Discussion
2.1	Format of fallbackRAR
Firstly, the format of fallbackRAR is considered. The fallbackRAR will contain RAPID, UL grant, TC-RNTI and TA command as agreed in RAN2#106. These are exactly same as legacy RAR in 4-step RACH. It may be possible to reuse the legacy RAR. However, it would be better to look at whole picture of 2-step RACH, e.g. how to differentiate the successRAR, the fallbackRAR, and backoff indication. For now, it can be assume that the format of fallbackRAR will be the same as legacy RAR but the final decision is to be done with considering the format of successRAR and how to differentiate the possible MsgB contents.
Observation 1: The format of fallbackRAR may be the same as legacy RAR, while the final decision should be made with considering the format of successRAR and how to differentiate the possible MsgB contents

2.2	MAC PDU for MsgB and Msg3
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. 
In RAN2#106, it was left FFS whether there should be any restrictions on the grant size. If the above UE behaviour (i.e. no rebuilding) is desirable, the network shall give the same UL grant as the MsgA payload. Otherwise, the UE needs some additional processing time for re-build the MAC PDU for Msg3. Apart from the additional UE processing, there will be no critical issue as far as the grant size in fallbackRAR is bigger. There seems to be no stopper to change the grant size.
[bookmark: _GoBack]Proposal 1: RAN2 to confirm that the UE retransmits the data in the HARQ buffer for MsgA at Msg3 transmission in the fallback case without rebuilding the MAC PDU, if the same grant size is allocated for Msg3.
Proposal 1a: RAN2 to assume there is no restriction on the grant size for Msg3 in the fallbackRAR as far as it is the same as or bigger than the 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)
< … >



2.3	Contention resolution failure after fallback
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 without rebuilding the MAC PDU, if the same grant size is allocated for Msg3.
Proposal 1a: RAN2 to assume there is no restriction on the grant size for Msg3 in the fallbackRAR as far as it is the same as or bigger than the MsgA.
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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