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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 or for some implementation reason gNB need UE to restart 2-step RACH or fall back to 4-step RACH, gNB can send UE a response message with relative information. It is reasonable gNB sends a fall-back msg2 to UE in case of preamble detection success and PUSCH decoding fail, with the fall-back msg2 UE transmit the msg3 copied from the msgA PUSCH in the UL resource according to the grant in fall-back msg2. Also possible that gNB sends some other response message to UE for MsgA retransmission or starting a new 4-step RACH. 
With 2-step RACH introduced in R16, there will be at least two types of random access response (RAR), including 4-step msg2, fall-back msg2 and msgB. Different UEs should recognize different RARs, e.g. R15 UE should recognize 4-step msg2 while 2-step RACH UE should recognize fall-back msg2 and msgB. For the reason of compatibility 4-step msg2 and msgB should not be complexed in one PDSCH, the msgB PDCCH should be different from R15 PDCCH. 
Possible solutions are:

1) The ROs are different for 2-step and 4-step RACH. 
2) If the ROs for 2-step and 4-step RACH are shared, set separate RA-RNTI range or separate PDCCH content for msgB and 4-step RACH.
Proposal 1: For backward compatibility, if msgB is addressed by RA-RNTI, the msgB PDCCH should be different from R15 PDCCH.
If the fall-back msg2 consists TAC, TC-RNTI and UL grant, it will be the same to 4-step msg2. It is reasonable  the fall-back msg2 reuses 4-step msg2 format, the 4-step msg2 and fall-back msg2 can be multiplexed in one PDSCH, i.e. 4-step msg2 and msgB share the same PDCCH. So the PDCCH content of 4-step msg2 and fall-back msg2 is same, also the PDCCH RA-RNTI of the two responses shares the same range.
Proposal 2: The fall-back msg2 reuses 4-step msg2 format. The msg2 and the fall-back msg2 share the same RA-RNTI range and the same PDCCH content.
In the case of 1) the ROs are different for 2-step and 4-step RACH:

For the msgB PDCCH and 4-step msg2 PDCCH are separated by different RO(RA-RNTI), all solutions for separating msgB and fall-back msg2 are not excluded. That is if the RA-RNTI ranges for msgB and 4-step msg2 are not shared, UE recognizes fall-back msg2 and msgB by different RA-RNTI. Else if fall-back msg2 and msgB use the same RA-RNTI, the PDCCH content can do the separation. Otherwise if the msgB and fall-back msg2 use the same RA-RNTI and PDCCH content, different MAC subPDU structure or the RAR payload do the separation.
In the case of 2) the ROs for 2-step and 4-step RACH are shared, set separate RA-RNTI range, or separate PDCCH content for msgB and 4-step RACH:

For the PDCCH for scheduling 4-step msg2 and msgB should be different, if fall-back msg2 reuse the 4-step msg2 PDCCH, fall-back msg2 and msgB can be recognized by different PDCCH. That is msgB and fall-back msg2 apply different ranges of RA-RNTI or PDCCH content. In that case MAC structure separation method needs not be considered.
According to above analysis, it is recommended that RAN1/RAN2 first determine whether the 2-step and 4-step RACH share the same RO resources then study the method for UEs to recognize msgB and fall-back msg2.
Proposal 3: RAN1/RAN2 first determine whether the 2-step and 4-step RACH share the same RO resources then study the method of recognizing msgB and fall-back msg2.
Proposal 4: If the ROs for 2-step and 4-step RACH are shared, fall-back msg2 and msgB should be separated by different PDCCH(RA-RNTI or DCI content).
3. Summary of Proposals
Proposal 1: For backward compatibility, if msgB is addressed by RA-RNTI, the msgB PDCCH should be different from R15 PDCCH.
Proposal 2: The fall-back msg2 reuses 4-step msg2 format. The msg2 and the fall-back msg2 share the same RA-RNTI range and the same PDCCH content. 

Proposal 3: RAN1/RAN2 first determine whether the 2-step and 4-step RACH share the same RO resources then study the method of recognizing msgB and fall-back msg2.
Proposal 4: If the ROs for 2-step and 4-step RACH are shared, fall-back msg2 and msgB should be separated by different PDCCH (RA-RNTI or DCI content).

References
[1] RP-182894, “New work item: 2-step RACH for NR”, ZTE Corporation, Sanechips, Sorrento, Italy, December, 2018

[2] R2- 1903782, “On procedure selection among 2-step and 4-step RACH”, Fujitsu, Xi’an, China, April, 2019
[3] R1-1903436, “Summary of 7.2.1.2 Procedure for Two-step RACH”, ZTE, Athens, Greece, February, 2019   

PAGE  
- 2 -

