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In RAN #82 meeting, a new WI regarding “2-step RACH for NR” was approved. The objectives of WI are as follows.
	1. 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)
· 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 except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH



In this contribution, we will discuss the relation of PRACH resources between 2-step and 4-step RACH. And our proposals are given.
Discussion 
In the last RAN1#96 meeting, regarding the relation of PRACH resources between 2-step and 4-step RACH, RAN1 had concluded some options as following:
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, further study the following options (for possible down-selection or combination(s) of the options)
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
· Option 3: Shared RO and shared preambles for 2-step and 4-step RACH
From our point of view, sharing PRACH resources between 2-step and 4-step RACH can achieve better PRACH resource efficiency and easily control the PRACH resource overheads and the preamble collision probability. But shared PRACH resources for 2-step and 4-step RACH, i.e. shared RO as the above option 2 or option 3, can lead to the back-compatible issue for legacy R15 UE, if new MAC PDU format is introduced for 2-step RACH, e.g. at least contention resolution ID is new. The following figures give an example to illustrate this back-compatible issue in details.


In the above Fig2, since MsgB will have new MAC PDU format than legacy MAC RAR, e.g. at least UE including contention resolution ID MAC CE in addition, legacy UE can not recognize this new format and UE behaviour is unforeseen, which introduce back-compatible issue. Furthermore, even in Fig1, which is the case of sharing PRACH resources completely between R16 2-step UE and R16 4-step UE and there is no compatible issue, gNB will always try to blindly decode the payload in each MsgA PUSCH occasion and the RAR window will be significantly impacted when the preamble is successfully detection, which is not reasonable in terms of latency and energy efficiency and increase 4-step RACH failure probability. 
Observation 1: Sharing ROs for 2-step and 4-step RACH will lead to back-compatible issues.
[bookmark: _GoBack]If we want to achieve the benefits of shared PRACH resources, some enhancements are needed, e.g. different RA-RNTI calculation for 2-step and 4-step RACH. Shared ROs solution can be considered and evaluated further by RAN1 and RAN2.
Proposal 1: Separate RA-RNTI calculation can be further considered when RO is shared for both 2-step and 4-step RACH. 
If gNB separately configures RACH occasions (i.e. time-frequency PRACH occasions) for 2-step RACH procedure and for 4-step RACH procedure in an isolation manner, a PDSCH carrying a random access response (RAR) message is intended either only to 2-step RACH UEs or only to 4-step RACH UEs. Thus, a new format of MAC RAR for MsgB can easily be introduced. Moreover from the perspective of gNB processing, if gNB can distinguish these two types of RACH procedure in the first step, gNB can prepare RAR as soon as possible and avoid useless waiting for payload part of MsgA.
Based on the analysis, we propose:
Proposal 2: Separate ROs for 2-step and 4-step RACH (i.e. the above option 1 in RAN1 agreements) is preferable from RAN2 perspective. 

Conclusions
Based on the discussions given above, we have the following observations and proposals：
Observation 1: Sharing ROs for 2-step and 4-step RACH will lead to back-compatible issues.
Proposal 1: Separate RA-RNTI calculation can be further considered when RO is shared for both 2-step and 4-step RACH
Proposal 2: Separate ROs for 2-step and 4-step RACH (i.e. the above option 1 in RAN1 agreements) is preferable from RAN2 perspective. 
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