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1. Introduction
There are many detail objectives listed in the approved WID [1]. One of those objectives is to “Specify the fall back procedure from 2-step RACH to 4-step RACH”. The fall back procedure was discussed during the study on NR-based Access to Unlicensed Spectrum and captured as follows in the TR [2].

	Fall-back from 2-step RACH to 4-step RACH will be supported. The fallback after msgA transmission is feasible only if detection of the UE without the decoding of the payload is possible and thus relies on such support at the physical layer. 


Indeed, RAN1 is discussing the MsgA structure as shown in the objectives:
	· 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


We guess that from RAN2 point of view, it can be assumed that physical layer can support the condition for applying the fall back somehow. In this contribution, we discuss possible options to perform the fall back procedure and propose a way forward.
2. Discussion
The basic assumption for the fall back from 2 step to 4 step is that when the network (gNB) can detects the preamble but cannot decode the payload of the MsgA in 2 step RA procedure, the gNB provides some information which implicitly or explicitly indicates the fall back to 4 step RA procedure.

In the past RAN2 meetings, there were some proposals on the fall back procedure [3-6]. For example, it is proposed how the gNB indicates the fall back or how the UE can know whether to continue 2 step or perform fall back to 4 step. Possible options can be classified as follows and summarized as shown in the table 1.
· Option 1: Parallel reception of MsgB and Msg2 for fall back
· Option 2: Redirect indication in MsgB, respond with Msg3 using UL grant in MsgB
· Option 3: Redirect indication in MsgB followed by PDCCH for Msg3 grant, respond with Msg3
· Option 4: Redirect indication in MsgB followed by Msg2, respond with Msg3
With respect to the fall back indication, the option 1 is the implicit approach, while the options 2-4 are the explicit approach.
Table 1. Possible options to indicate/detect the fall back to 4 step RA procedure
	
	gNB (MsgB/2 Tx)
	UE (MsgB/2 Rx, Msg3 Tx)
	Notes

	Option 1

(implicit)
	- Provide 4 step RAR (Msg2) using RA-RNTI for 4 step
	- Decode both 2 step RAR (MsgB) and 4 step RAR (Msg2).
- If Msg2 incl. preamble index used in MsgA is detected, perform fall back from 4 step Msg3.
	- Preambles for 2 step and 4 step are partitioned but same RO shared

· Pros: no new signaling specific to fall back required
· Cons: always monitor both MsgB and Msg2. MsgB and Msg2 cannot be overlapped in time. very tight processing requirement to update first UL contents from MsgA to Msg3

	Option 2

(explicit)
	- Provide 2 step RAR (MsgB) incl. indication to redirect the UE to respond with 4 step Msg3
	- Decode 2 step RAR (MsgB).

- If MsgB incl. redirect indication is detected, perform fall back from 4 step Msg3.
	- This is feasible, only if process time to make Msg3 can be shorter than the period between MsgB and Msg3.
· Pros: No need to monitor Msg2. Minimum interruption time for fall back.
· Cons: very tight processing requirement in updating first UL contents from MsgA to Msg3, i.e. rebuilding PDU.

	Option 3

(explicit)
	- Provide 2 step RAR (MsgB) incl. indication to perform fall back, followed by UL grant for 4 step Msg3
	- Decode 2 step RAR (MsgB).
- If MsgB incl. redirect indication is detected, start monitoring PDCCH with Temporary C-RNTI in MsgB, for Msg3 grant
	- UL grant for Msg3 should be sent after MsgB process time (e.g. decode, reflect T-C-RNTI).
· Pros: No need to monitor Msg2. No new tight processing requirement.
· Cons: small interruption time (~1 ms?) added between MsgB and PDCCH for Msg3 grant

	Option 4
(explicit)
	- Provide 2 step RAR (MsgB) incl. indication to perform fall back, followed by 4 step RAR
	- Decode 2 step RAR (MsgB).
- If MsgB incl. redirect indication is detected, start monitoring 4 step RAR (Msg2) using RA-RNTI for 4 step.
	- Preambles for 2 step and 4 step are partitioned but same RO shared

- 4 step RAR for fall back should be sent after MsgB process time (e.g. decode).
· Pros: No need to monitor Msg2
· Cons: longer interruption time (1~a few ms) added between MsgB and Msg2.


Considering the summary in the table 1, we compare the options from the aspects of signaling overhead, UE complexity and latency for fall back as shown in the table 2. We consider the Option 3 could be better choice without specific UE and system impact, while the Option 2 may be also the candidate if new tight requirement in UE processing time for switching from MsgA to Msg3 (i.e. rebuilding contents of first UL message) is feasible. Therefore, we propose to narrow down the options to the Option 2 and 3 only, and then continue investigation.
Proposal 1: RAN2 to agree to further investigate on the option 2 and option 3.

Table 2. Comparison of possible options for fall back to 4 step RA procedure
	
	Signaling overhead
	UE complexity
	Latency
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3. Conclusion

In this contribution we discussed possible options below to perform the fall back procedure and propose the way forward.
· Option 1: Parallel reception of MsgB and Msg2 for fall back
· Option 2: Redirect indication in MsgB, respond with Msg3 using UL grant in MsgB

· Option 3: Redirect indication in MsgB followed by PDCCH for Msg3 grant, respond with Msg3

· Option 4: Redirect indication in MsgB followed by Msg2, respond with Msg3

Proposal 1: RAN2 to agree to further investigate on the option 2 and option 3.
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