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1 Introduction

In RAN2#106 meeting, regarding general fallback procedure, it has been agreed:

1. 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) 

2. 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

3. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
4. 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

5. 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.  

In this paper, we discuss the general content of fallbackRAR and whether msg2 can be used as fallbackRAR.
2 Discussion

2.1 Network-based fallback to 4-step RACH schemes
If gNB receives MsgA partially, i.e., preamble is detected but the PUSCH decoding fails, gNB can send the fallbackRAR so that the UE can fallback to 4-step RACH by transmitting msg3 based on the received UL grant in fallbackRAR. For this fallback, we can call it network-based fallback to 4-step RACH procedure.

In last meeting, one FFS is that whether legacy msg2 can be reused for fallback RAR. In RAN1#96bis meeting, regarding the resource configuration between 2-step RACH and 4-step RACH, there are following agreements:

	· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibilityto 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


According to the RAN1’s agreements, it seems that the gNB can differentiate whether the received preamble comes from 2-step RACH UE or 4-step RACH UE based on either option1 (RO) or option2 (preamble).

Observation 1 Network is able to differentiate whether the received preamble comes from 2-step RACH UE and 4-step RACH UE.

In our view, the fallbackRAR can reuse the legacy msg2 format, the reasons are given as following:

· Given the RAN1’s agreements, 2-step RACH UE and 4-step RACH UE are not interacted even if the fallbackRAR reuse the format of msg2.

· It’s even possible for the gNB to multiplex the RAR of msg2 and fallbackRAR into the same MAC PDU when the RO is shared but preambles separated, since 4-step RACH UE and 2-step RACH UE will have different RAPID.

· As agreed in RAN2#106 meeting, the contents included in the fallbackRAR are the same as the RAR in msg2. From specification point of view, the format can be reused so that we don't need to specify new MAC PDU format on top of msg2 RAR.

Thus, we propose:

Proposal 1 Legacy msg2 can be reused as for fallbackRAR.

After UE falls back to 4-step RACH, it’s possible that 4-step RACH will fail due to collision. In this case, there is no reason for the UE to go back to 2-step RACH.

Proposal 2 After fallback to 4-step RACH, UE should not switch back to 2-step RACH if the 4-step RACH fails.

2.2 UE-based fallback to 4-step RACH schemes
If gNB does not receive MsgA, i.e., both preamble detection and PUSCH decoding fails, UE may not receive any responses during the MsgB reception window, or maybe it can receive an response containing BI indication. In general, there are two possible behaviours from the UE side:

· UE checks the number of MsgA retransmission attempts, if it kreaches a threshold, UE claims RACH problem and indicate to upper layer, then RRC will trigger re-establishment. This is aligned with legacy 4-step RACH behaviour when the number of attempts of msg1 transmission reaches the threshold.
· If number of attempts of msgA reaches a threshold, UE transmits msg1 using 4-step RACH resources which we call it UE based fallback to 4-step RACH:

· In this case, 4-step RACH probably will fail again since otherwise UE can fallback to 4-step RACH by transmitting msg3 in the previous 2-step RACH transmission. In RAN2#105bis, RAN2 has sent an LS to RAN1 to ask the preamble performance between 2-step RACH and 4-step RACH.
· However, considering PUSCH resources are shared by several 2-step RACH UEs, it may be possible that it can decrease the congestion of PUSCH transmission of msgA, if UE can stop using 2-step RACH after several msgA retransmission attempts.
Observation 2 It can decrease the congestion of PUSCH transmission of msgA, if UE can stop using 2-step RACH after several msgA retransmission attempts.
Proposal 3 RAN2 is to discuss whether to support UE based fallback to 4-step RACH based on LS reply from RAN1.
2.3 Remaining issues for fallback to 4-step RACH
There are some remaining issues may need to be considered.

Firstly, after fallback to 4-step RACH, how does the preamble transmission counter and power ramping counter work? Should these counter be reset or continue counting?
In our view, the MAC entity should maintain a single preamble counter and power ramping counter during the fallback procedure. When UE falls back to 4-step RACH from 2-step RACH based on the fallbackRAR, UE should not reset the preamble counter and power ramping counter.
Proposal 4 UE maintains a single preamble counter and power ramping counter during fallback procedure.
Proposal 5 UE does not reset the preamble counter and power ramping counter after fallback.
Secondly, as an FFS left from RAN2#106, it’s not decided yet whether we need to put some restrictions on the UL grant in the fallbackRAR, and whether we need to perform rebuilding if the size of UL grant does not match the MsgA payload size.

In our view, gNB does not differentiate whether the 2-step RACH is triggered by connected UE or IDLE/Inactive UE, so it can not ensure the size of the UL grant included in fallbackRAR matches the MsgA payload. If the UL grant included in fallbackRAR does not match the MsgA payload, the UE should perform rebuilding so that the MAC SDUs in the MsgA payload can be included in the UL grant, similar as the legacy procedure.
Proposal 6 If the UL grant included in the fallbackRAR does not match the MsgA payload, MAC entity will perform rebuilding to include the MsgA payload.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Legacy msg2 can be reused as for fallbackRAR.
Proposal 2
After fallback to 4-step RACH, UE should not switch back to 2-step RACH if the 4-step RACH fails.
Proposal 3
RAN2 is to discuss whether to support UE based fallback to 4-step RACH based on LS reply from RAN1.
Proposal 4
UE maintains a single preamble counter and power ramping counter during fallback procedure.
Proposal 5
UE does not reset the preamble counter and power ramping counter after fallback.
Proposal 6
If the UL grant included in the fallbackRAR does not match the MsgA payload, MAC entity will perform rebuilding to include the MsgA payload.
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