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1 Introduction

In RAN2#103bis meeting, there was some discussion on 2-step RACH procedure for NR-U and the follow agreements are achieved [1]. 

	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.


There are many issues for further study. For instance, both the information of msgA and msgB may need reconsideration for the 2-step RACH. Since that msgA in 2-step RACH is a payload and a signal which needs to be considered in conjunction with RAN1, in this contribution, we would like to provide some considerations on the content of both msgA and msgB for the 2-step RACH procedure.

2 Discussion

RAN2 already agreed to both 2-step CBRA and 4-step CBRA for NR-U. However, further research should be done to guarantee the validity and effectiveness of the 2-step CBRA procedure.

2.1 Legacy Msg3 transmission in 2-step RACH
According to RAN2 103 meeting, some companies supported that msg1 and msg3 could be transmitted together by the UE while msg2 and msg4 are transmitted together by the network for the 2-step RACH. And in last RAN2 meeting, we have achieved the agreement that msgA for 2-step RACH will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. Whereas, how the msg3 transmitted when there are no UL grant before the UE receive a message with enough UL grant. As we all know, msg1 for 4-step RACH is sent to the network via sending preamble on the PRACH. Whether legacy msg3 can be transmitted with the same means and resources as msg1 depends on RAN1, which should RAN2 send a LS to RAN1 to require confirmation.
Observation 1: Whether legacy msg3 can be transmitted like legacy msg1 without UL grant depends on RAN1. 
Proposal 1: An LS may be needed to send to RAN1 to confirm that the feasibility of msgA for 2-step RACH.  

2.2 The information of legacy Msg2 for 2-step RACH
The equivalent information which is transmitted in legacy msg3 is included in msgA for 2-step RACH as in the above agreement, and another issue resides in the information of legacy msg2. In order to keep in sync, Timing Advance Command might be indispensable. C-RNTI which is necessary for UE identity may also be needed. However, since that legacy msg3 is transmitted before legacy msg2, the UL grant may be needless, which could save a number of bits. All in all, the content of legacy msg2 for 2-step CBRA may be demonstrated in Figure1 below.
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Figure 1 The format of legacy msg2 for 2-step RACH
Proposal 2: The content of the legacy msg2 for 2-step RACH may be consist of Timing Advance Command at least, and whether needs to include Temporary C-RNTI is FFS.
3 Conclusion

In this contribution, we discuss about some details related to 2-step RACH and we have the following observations and proposal. 

Observation 1: Whether legacy msg3 can be transmitted like legacy msg1 without UL grant depends on RAN1. 
Proposal 1: An LS may be needed to send to RAN1 to confirm that the feasibility of msgA for 2-step RACH.  

Proposal 2: The content of the legacy msg2 for 2-step RACH may be consist of Timing Advance Command at least, and whether needs to include Temporary C-RNTI is FFS.
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