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1	Introduction
Based on the RAN plenary meeting, the performance part related with NR 2-Step RACH WI shall be started from this meeting. The core part of NR 2 step RACH was almost completed, with the following objective:
	2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· Specify contention-free 2-step RACH procedure for handover (RAN2)
· 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
· 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)
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (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 (this includes triggers for SI Request and BFR as agreed by RAN2)
· No new triggers for 2 step RACH
· Contention-free 2 step RACH is only supported for the handover case
For unlicensed operation:
· After PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U(RAN1/RAN2)



In this contribution, based on the RAN1 agreement, we provide the view on BS demodulation requirement for NR 2-step RACH.
2	Discussion
As indicated with the objective mentioned above, in our view, there is one objective which could have impact on the channel structure of UL physical layer design, 
	· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)



For this objective, the preamble design is only reusing the NR Rel-15 NR PRACH design. In Rel-15, RAN4 has specified the requirement of PRACH with related long and short PRACH preamble sequences. So, we think there is no new PRACH requirement.
With regarding the msgA transmission is reusing the NR Rel-15 PUSCH including DMRS. The following are agreed in RAN1.
Waveform
	· Both DFT-s-OFDM and CP-OFDM are supported for payload transmission in msgA



DMRS structure 
	· For CP-OFDM, 
· Reuse the same formula in Rel.15 for the DMRS sequence generation, 
· value range of the number of DMRS sequences is 
·  [1,2]
· nSCID is {0,1}, and
· NID0, NID1 {0, 1, …, 65535} are given by the higher layer configurations if configured 
· Else N_ID^{n_SCID}=N_ID^{cell} 



Time domain mapping type 
	· For a UE in RRC_IDLE/INACTIVE state, Msg A PUSCH mapping type A or B and SLIV are included in a TDRA table.
· The TDRA table w.r.t Msg A PUSCH mapping type A or B and SLIV is based on the existing TDRA table
· FFS whether or not the parameter K2 in the table is used for msgA PUSCH
· FFS whether or not to further update
· No inter-slot frequency hopping and no repetition for msgA PUSCH in Rel-16



MCS
	· The value range of MCS index is 
· 0~15
· The modulation order for MCS entries 0~1 is QPSK 
· No restriction on the modulation order for other MCS entries, i.e., the modulation order is derived from the MCS table



The above RAN1 agreement reuses the existing UL physical layer. In NR Rel-15, we have already specified the PUSCH requirement based RAN1 feature covering the different waveform, DMRS structure, TDRA, and MCS.  In our view, we think the PUSCH requirement for NR 2 step RACH can be verified with Rel-15 NR PUSCH requirement.
Regarding the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS, it is mainly related with the PUSCH transmission resource. Since the PRACH requirements and PUSCH requirements are verified separately, we don’t think it requires the new requirement for PRACH and PUSCH.
Regarding the interlace design, it should be applicable for unlicensed operation in Rel-16 NR-U WI. 
	The following RRC parameters are defined if interlaced PUSCH is configured
· interlace index of the first PO in frequency domain, interlaceIndexFirstPOMsgAPUSCH
· number of consecutive interlaces per PO, nrofInterlacesPerMsgAPO
· FFS: interlace level guard band



Since the core part of NR-U is still on going, in our view, whether to define the requirement for interlaced PUSCH should be discussed in the performance part of NR-U. 
Based on the above RAN1 agreement, we do not think RAN1 feature for NR 2-step RACH will require BS demodulation requirement.
Proposal 1: No BS demodulation requirements for Rel-16 NR 2-step RACH.

3	Conclusion
In this contribution, the view on BS demodulation requirement for NR 2-step RACH is presented.
Proposal 1: No BS demodulation requirements for Rel-16 NR 2-step RACH.
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