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1 Introduction

In RAN2#103bis Chengdu meeting, the following agreements were made for 2-steps RACH procedure:

	Agreements:

1. From RAN2 perspective, the first message in 2-step RACH is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload.

2. As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH with the following caveats: 1-) SI request, BFR cases need further study. 2-) How timing advance and grants are obtained for first message should be taken into account.

3. The first message for 2-step RACH will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. RAN1 input will be needed for the payload size.

4. CFRA for 2-step RACH is supported.

5. Contention resolution in 2-step RACH will be done by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.

6. Fall-back from 2-step RACH to 4-step RACH is supported. Doing this after msgA will need support from physical layer perspective.

7. Additional opportunities for RACH transmissions, e.g. in time or frequency domain, should be supported for 2-step RACH.

8. Assuming 2-step RACH is used for initial access, the parameters for 2-step RACH and a grant for msgA will be broadcasted.


In this paper, we give a new alternative for the RACH procedure, i.e., 3-steps, which may also be considered as beneficial for NR-U operation.

2 Discussion

For NR-U operation, LBT impacts should be taken into account. With 2-steps RACH procedure, less LBT is needed compared with legacy 4-steps RACH, and the latency can also be decreased.

For 2-steps RACH, as agreed, the first message is equivalent to the msg1 and msg3 in legacy RACH, and the second message is equivalent to the msg2 and msg4 in legacy RACH as an example shown in the following figure.


[image: image1]
During RAN2 discussion, the common understanding is contention resolution for 2-steps RACH will be done by including a UE identity in the msg A (i.e., the first message) which is echoed in the msg B (i.e., the second message). Besides, it was also agreed that all the triggers for 4-steps RACH are also applicable to 2-steps RACH which means the 2-steps RACH should be applied to RRC IDLE mode, RRC Inactivity mode and RRC CONNECTED mode.
For contention resolution, in legacy 4-steps RACH, the contention is resolved based on whether the C-RNTI MAC CE is included in msg3 or not. When C-RNTI MAC CE is included in msg3, the contention is resolved by receiving msg4 scheduled by a PDCCH addressed to the C-RNTI. When C-RNTI MAC CE is not included in msg3, it relies on the contention resolution identity included in the msg4.
It’s a bit challenging to design the msg B in 2-steps RACH, since it should be used for both contention resolution and carrying possible RRC signalling payload. 
Alternatively, a 3-steps RACH can be considered as shown an example as follows:


[image: image2]
Basically, there are 3 steps messages which is explained as follows:
· msg A is still the combination of preamble-like signal and UE ID, most of the work for msg A is in the scope of RAN1.

· msg B is similar as the RAR in legacy 4-steps RACH:

· Firstly, it’s scheduled by a PDCCH addressed to RA-RNTI. The RA-RNTI is decided based on the resources of msg A (e.g., PRACH resources or the resources for the payload);

· Secondly, the legacy RAR format can be mostly reused, for example, with timing advance command included. Whether TC-RNTI or UL grant is included can be FFS;
· msg C is the follow-up message after msg B:

· With msg C, the contention resolution is considered successful if UE successfully receives msg C. 

· The C-RNTI/TC-RNTI used for receiving the PDCCH scheduling msg C can be included in the msg B.

With 3-steps RACH, it will not bring too much effort in RAN2 since the msg B and msg 3 can be designed based on the legacy 4-steps RACH.
Observation 1 With 3-steps RACH, it will not bring too much effort in RAN2 since the msg B and msg 3 can be designed based on the legacy 4-steps RACH.
Besides, there are several benefits:
· For 3-steps RACH, msg B and msg C can be transmitted sequentially, which makes it only need one LBT.

· If for some reasons the network only decodes preamble-like signal in msg A, it can be easily fall back to legacy 4-steps RACH from 3-steps RACH. It other words, some indication can be added in msg B to indicate the UE whether msg C is followed up or not. By this indication, the UE can be easily informed whether 4-steps RACH is triggered or not.
Proposal 1 RAN2 also considers 3-steps RACH procedure as an alternative to alleviate the impact of LBT in NR-U.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
With 3-steps RACH, it will not bring too much effort in RAN2 since the msg B and msg 3 can be designed based on the legacy 4-steps RACH.
Proposal 1
RAN2 also considers 3-steps RACH procedure as an alternative to alleviate the impact of LBT in NR-U.



3/3


[image: image3.png]UE

gNB
Preamble
>
4-steps RACH to 3-steps RACH
RAR
< '
UE ID
>
Contention resolution
€

Legacy 4-steps RACH

UE

Preamble-like + UE ID

gNB

€

New RAR

> msgA

Contention resolution

msg B

3-steps RACH

msg C




[image: image4.png]UE

gNB UE
Preamble
>
4-steps RACH to 2-steps RACH
= N
UE ID

Contention resolution

Legacy 4-steps RACH

Preamble-like + UE ID

gNB

Contention resolution

€

> msgA

2-steps RACH

msg B




