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1 Introduction

In WID of Rel-16 two-step RACH for NR [1], one of the objectives is to specify the msgA’s content which should include the equivalent contents of msg3 of four-step RACH and Contention resolution for two-step RACH. Meanwhile, NR-U already has several discussions on two-step RACH study and the following agreements were achieved in the recent RAN2 #103bis meeting.
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In this paper, we would like to analyze and discuss the contents of two-step RACH msgA and the type of UE identifier for contention resolution in two-step RACH.
2 Discussion

In the RAN2 #103bis meeting, NR-U already has agreement that msgA of two-step RACH will at least include the equivalent information which is transmitted in msg1 and msg3 of four-step RACH. This agreement should be also applied for the licensed and unlicensed scenario and can be confirmed in two-step RACH study.

Observation 1: Confirm the NR-U agreement, the msgA of two-step RACH will at least include the equivalent information which is transmitted in msg3 for four-step RACH.

In WID of Rel-16 two-step RACH, all triggers for Rel-15 four-step RACH can be applied for two-step RACH, with exception on SI request and BFR left for further discussion. MsgA of two-step RACH should consider transmitting random access preamble as well as the uplink payload which is transmitted in msg3 in four-step RACH. The uplink payload in msgA should cover all the cases of four-step RACH triggering events. For Idle UE, the RRC message is RRCSetupRequest; for UE transition from RRC_INACTIVE, the RRC message should be RRCResumeRequest; and RRCReestablishmentRequest is used in RRC connection re-establishment procedure; for msg3 based other SI request, the RRC message is RRCSystemInfoRequest. So, msgA should accommodate at least above RRC messages which are possibly transmitted in four-step RACH.
Observation 2: MsgA needs to accommodate at least the following RRC messages over CCCH SDU in different scenarios: RRCSetupRequest / RRCResumeRequest / RRCResumeRequest1 / RRCReestablishmentRequest / RRCSystemInfoRequest.
The size of UL CCCH message, e.g. RRCSetupRequest or RRCResumeRequest1, could be 48 or 64 bits in Rel-15 NR. Given the above analysis, the msgA payload size should support at least the UL CCCH message payload size plus MAC sub-header, i.e. 56 and 72 bits. 

Proposal 1: MsgA payload size should support at least UL CCCH message size (i.e. 56 and 72 bits).

For contention resolution in two-step RACH, NR-U in RAN2#103bis already had consensus that contention resolution will be done by including a UE identifier in the first message which is echoed in the second message. But the type of UE identifier (s) is FFS. Since the msgA includes the equivalent information on msg3 of four-step RACH, the UE identifier can be contained in RRC message or C-RNTI MAC CE which is similar with the msg3 content in Rel-15 legacy four-step RACH. The type of UE identifier depends on the UE RRC state. 
For Idle state UE, the UE identifier can be S-TMSI or a 39-bit random number for contention resolution identity. For UE in RRC_INACTIVE state, ResumeID including fullI-RNTI or shortI-RNTI can be selected. The RRC_CONNECTED state UE can use C-RNTI. Hence, we have following proposal.
Proposal 2: UE identifier can be transmitted as payload of MsgA for CBRA two-step RACH. No UE identifier is needed in MsgA for CFRA.
· UE identifier can be S-TMSI or a random value for contention resolution for UE in RRC_IDLE state.
· UE identifier uses C-RNTI if UE in RRC_CONNECTED state.

· UE identifier uses ResumeID when UE in RRC_INACTIVE state.
3 Conclusion
We make the following observations related to msgA contents and UE ID for two-step RACH: 
Observation 1: Confirm the NR-U agreement, the msgA of two-step RACH will at least include the equivalent information which is transmitted in msg3 for four-step RACH.

Observation 2: MsgA needs to accommodate at least the following RRC messages over CCCH SDU in different scenarios: RRCSetupRequest / RRCResumeRequest / RRCResumeRequest1 / RRCReestablishmentRequest / RRCSystemInfoRequest.
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: MsgA payload size should support at least UL CCCH message size (i.e. 56 and 72 bits).

Proposal 2: UE identifier can be transmitted as payload of MsgA for CBRA two-step RACH. No UE identifier is needed in MsgA for CFRA.
· UE identifier can be S-TMSI or a random value for contention resolution for UE in RRC_IDLE state.
· UE identifier uses C-RNTI if UE in RRC_CONNECTED state.

· UE identifier uses ResumeID when UE in RRC_INACTIVE state.
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5 Annex

Agreements:


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.


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.


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.


CFRA for 2-step RACH is supported.


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.


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


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


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