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1. Introduction
In the WID of R16 2-step RACH, following features have been identified [1]:
· 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)

· 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)

· 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 the contribution, we discuss random access response for 2-step RACH and recognition of different response messages. Our view on procedure selection among 2-step and 4-step RACH is presented in our companion contribution [2].
2. Discussion
In 2-step RA, preamble and PUSCH data are combined as msgA, MsgA PUSCH resource is corresponding to the random access occasion UE selected to send the 2-step preamble. gNB can first decode the preamble and then demodulate the msgA PUSCH by the DMRS which is related to the preamble index. gNB can send msgB as the random access response containing 4-step msg2+msg4 to the UE that efficiently reduce the latency and save the signalling cost in almost all NR scenarios such as eMBB/eMTC/URLLC.

However sometimes gNB cannot demodulate the MsgA PUSCH with the 2-step RA preamble successfully for the UE’s poor channel condition or the high collision in the 2-step PRACH/PUSCH occasion. In that case the efficiency of 2-step RACH is lower than the 4-step RACH. 
At the RA procedure initialization, it will be useful for improving the resource efficiency if UE can select 2-step RACH or 4-step RACH by the channel quality, if the channel quality is fulfilled UE select 2-step RACH, e.g. the channel quality measured by RS power of SS-RS or CSI-RS is above a predefined threshold 2-step RACH can be selected.  

Proposal 1: UE with 2-step capability should select 2-step or 4-step RACH at the RA procedure initialization. 

Regarding the PUSCH occasions, fixing PRB size and MCS (or using a small set of fixed PRB sizes and MCSs), but varying payload seems reasonable. It is possible that PUSCH occasions are configured with different time/frequency resources with different MCSs and PRB sizes, however it depends on RAN1’s research result. At the random access resource selection UE selects the PUSCH occasion(s) according to the PRACH occasion. Then UE selects the MCS according to the channel condition. If the MCS selected by UE is not able to match the configured MCS of the selected PUSCH occasion(s) or the calculated MAC PDU size is larger than the permitted PDU size configured for the PUSCH occasion, or, according to the selected MCS and calculated MAC PDU size the needed PRB size is larger than the PUSCH occasion size, the 2-step RACH cannot be selected.
Observation: UE can select among the 2-step or 4-step RACH by MCS or MAC PDU size.
In previous RAN1 meeting, the summary document on the procedure of 2-step RACH[2] has mentioned several cases for UE to fall back from 2-step to 4-step RACH and several triggers when the RA is not completed which include RAR Timer Expiration, Counter Overflow and Power Outage. Apart from those triggers, the 2-step contention resolution failure should also be a trigger for UE to fall back to 4-step RACH. 
Proposal 2: UE falls back from 2-step to 4-step RACH when 2-step RA is not completed should be supported.
It will be much helpful for the RACH performance if the gNB indicates the 2-step RACH capability UEs to use 4-step RACH when detecting the high collision in the PRACH/PUSCH occasion of 2-step RACH. And in some implementation cases gNBs have poor capability at decoding MsgA, they indicate UEs to fall-back to 4-step RACH if necessary. For example, gNB can broadcast the fall-back indication though the system information or send the indication through the random access response. The UEs at the RA initialization or during the 2-step RACH procedure follow the indication to fall-back to 4-step RACH.
Proposal 3: gNB indicating 2-step RACH capability UE to use 4-step RACH should be supported.
3. Summary of Proposals
Proposal 1: UE with 2-step capability should select 2-step or 4-step RACH at the RA procedure initialization. 

Observation: UE can select among the 2-step or 4-step RACH by MCS or MAC PDU size.
Proposal 2: UE falls back from 2-step to 4-step RACH when 2-step RA is not completed should be supported.
Proposal 3: gNB indicating 2-step RACH capability UE to use 4-step RACH should be supported.
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