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1 Introduction
The following objectives have been specified in the WID for 2-step RACH [1]:
	
· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH




In this contribution, we present our views on the contents of msgA and msgB in 2-step RACH.
2 Discussion
In 4-step RACH, Msg3 may contain an RRC message, C-RNTI MAC CE, and BSR MAC CE depending on the scenario. The contents of Msg3 for various RA triggers are listed below.
[bookmark: _Ref528239952]Table 1 msg3 contents
	Trigger
	RRC message
	C-RNTI MAC CE
	BSR MAC CE

	Initial access from RRC_IDLE
	RRCSetupRequest
	-
	-

	RRC Connection Re-establishment procedure
	RRCReestablishmentRequest
	-
	-

	Handover
	RRCReconfigurationComplete
	Included (only for CBRA)
	Optional

	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
	-
	Included
	Included (for UL data arrival)

	Transition from RRC_INACTIVE
	RRCResumeRequest or RRCResumeRequest1
	-
	-

	To establish time alignment at SCell addition
	-
	-
	-

	Request for Other SI
	RRCSystemInfoRequest (only for CBRA)
	-
	-

	Beam failure recovery
	-
	Included (only for CBRA)
	-



As discussed in our separate contribution [2], we think that the triggers “Request for Other SI” and “Beam failure recovery” should be supported by 2-step RACH, and are therefore included in the table above.
We think that, from RAN2 perspective, the payload contents of MsgA could be equivalent to Msg3 contents. RAN1 can further discuss whether any other information such as UCI can be included in MsgA.
Proposal 1: From RAN2 perspective, MsgA payload contents should include the equivalent information in Msg3, i.e. a UE specific RNTI if available and optionally an RRC message and BSR MAC CE.
Msg2 contains RAPID, timing advance command, UL grant, TC-RNTI, and optionally the backoff indicator. Depending on the scenario, Msg4 may contain RRC message or UE Contention Resolution MAC CE, or could just comprise of PDCCH addressed to the UE specific C-RNTI.
Table 2 msg2 and msg4 contents
	
Trigger
	Msg2
	Msg4

	
	RAPID
	TA command
	UL grant
	TC-RNTI
	BI
	UE Contention Resolution Identity MAC CE
	RRC message

	Initial access from RRC_IDLE
	Required
	Required
	Required
	Required
	Optional
	Included
	RRCSetup or RRCReject

	RRC Connection Re-establishment procedure
	Required
	Required
	Required
	Required
	Optional
	Included
	RRCReestablishmentRequest

	Handover
	Required
	Required
	Required
	Not essential
	Optional
	-
	-

	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
	Required
	Required
	Required
	Not essential
	Optional
	-
	-

	Transition from RRC_INACTIVE
	Required
	Required
	Required
	Required
	Optional
	Included
	RRCResume, RRCSetup, RRCRelease, or RRCReject

	To establish time alignment at SCell addition
	Required
	Required
	Not essential
	Not essential
	Optional
	-
	-

	Request for Other SI
	Required
	Not essential
	Required (only for CBRA)
	Not essential
	Optional
	Included (only for CBRA)
	-

	Beam failure recovery
	Required
	Not essential
	Required (only for CBRA)
	Not essential
	Optional
	-
	-



In case the gNB has been unable to decode the MsgA payload of a 2-step RACH attempt, it ought to trigger a fall-back to 4-step RACH. In order to do so, the MsgB transmitted by the gNB should contain similar information as the Msg2 of 4-step RACH, enabling the UE to retransmit the MsgA payload in Msg3. In this scenario, the MsgB should include RAPID, TA command, UL grant, and TC-RNTI fields.
Proposal 2: In case fall-back to 4-step RACH is to be triggered, the MsgB contents should include the same information as the RAR, i.e. RAPID, TA command, UL grant, and TC-RNTI.
If the gNB is able to successfully decode the MsgA payload, the gNB can resolve contention between UEs with one of two options:
1. By including a UE Contention Resolution Identity MAC CE in MsgB, or
2. By addressing the PDCCH for MsgB to the UE-specific RNTI
Proposal 3: In case the PDCCH for MsgB is not addressed to a UE-specific RNTI, MsgB should include a UE Contention Resolution Identity MAC CE to resolve contention.
Depending on the scenario that triggered RACH, the gNB may need to transmit the TA command, C-RNTI, and RRC message for the UE.
Proposal 4: In case of successful contention resolution, MsgB contents may optionally include a TA command, C-RNTI, and RRC message for a specific UE.
In addition, the backoff mechanism in 4-step RACH can be re-used for 2-step RACH, with a backoff indication provided by MsgB, similar to Msg2 for 4-step RACH. Therefore, MsgB contents may include a Backoff Indicator (BI).
Proposal 5: Similar to Msg2 in 4-step RACH, MsgB contents may optionally include a Backoff Indicator (BI).
3 Conclusion
In this contribution, we have the following proposals on MsgA and MsgB contents in 2-step RACH:
Proposal 1: From RAN2 perspective, MsgA payload contents should include the equivalent information in Msg3, i.e. a UE specific RNTI if available and optionally an RRC message and BSR MAC CE.
Proposal 2: In case fall-back to 4-step RACH is to be triggered, the MsgB contents should include the same information as the RAR, i.e. RAPID, TA command, UL grant, and TC-RNTI.
Proposal 3: In case the PDCCH for MsgB is not addressed to a UE-specific RNTI, MsgB should include a UE Contention Resolution Identity MAC CE to resolve contention.
Proposal 4: For the successful contention resolution case, MsgB contents may optionally include TA command, C-RNTI, and RRC message for a specific UE.
Proposal 5: Similar to Msg2 in 4-step RACH, MsgB contents may optionally include a Backoff Indicator (BI).
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