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1. Introduction

For the NR study, RAN1 has discussed on the simplified RACH procedure and sent out LS to RAN2 on the agreements made in RAN1 #86bis as follows: 
Agreements:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs

· RAN1 has discussed the following: 

· The use of a UE identity in Msg 1

· Msg 2: RA response that is addressed to the UE identity in Msg 1

· FFS on the definition and choice of the UE identity
· FFS on the applicability scenarios of simplified RACH procedure 
· RAN1 to send LS to RAN2

· RAN1 is aware that RAN2 is also studying the RACH procedure and RAN1 would like to inform RAN2 to take the above into considerations and would like to request any feedback on UE identities and associated procedure and also ask the corresponding applicable scenarios
In this paper, we discuss on the possible design option of 2-step RACH procedure and raise some issues to consider/resolve in designing of the RACH procedure. 

2. Discussion
In the 2-step RACH procedure, it is considered that additional information is transmitted with the RACH preamble at Step 1 in order to simplify overall RACH procedure. The information may include at least UE identity in msg. 1 so that contention resolution procedure is completed within two steps. Other information in addition to UE identity can be transmitted together with RACH preamble. The additional information may include Buffer Status Report (BSR), or RRC message. Considering relevant scenarios where the RACH is used, the necessity of transmitting BSR, RRC message, or other information is needed to be clarified in order to justify the introducing 2-step RACH.
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Figure 2: 2-step RACH procedure
The 2-step RACH procedure may be beneficial in latency reduction aspect in a specific scenario; however how to transmit the additional information to reduce steps of RACH procedure should be clarified considering potential collision between other RACH signals, and contents size and type to be transmitted. Based on the response LS [1] from RAN2, it is clearly mentioned that UE ID only in msg.1 in 2-step RACH would not be sufficient in LTE for some use cases. 
Referring to the LS, the message size that needs to be carried in the step 1 seems quite large and variable. Apart from the resource reservation for PRACH preamble transmission, additional time-frequency resource reservation is foreseen in 2-step RACH. However, unless the message size is small or fixed, it may cause a lot waste of resources since possibly multiple of time-frequency resource should also be reserved for the transmission of messages per message size/characteristics. This also causes receiver complexity at gNB since the receiver blindly detects/decodes multi-user signals. The messages now look like PUSCH messages transmitted by contention among UEs. We do not see any benefits of transmitting (contention based) PUSCH before UEs acquire UL synchronization. 

On the other hand, 2-step RACH in NR has some more issues to be resolved in designing of msg.1 with additional information; whether it is fixed or not, how large it is if it is fixed, whether the same numerology with preamble transmission or not, and etc.
Observation 1: Unless the size of message that can be carried in the step 1 in RACH procedure is fixed, it may cause resource waste and receiver complexity at gNB. 

Observation 2: There is no clear benefits of transmitting PUSCH before UEs acquire UL synchronization. 
The main benefit of 2-step RACH is definitely latency reduction of whole RACH procedure if introduced. On the other hand, the latency can be reduced by using mini-slot for the RACH procedure. The 2-step RACH cannot rule out 4-step RACH and it only can be a complementary solution. Further details and benefits of 2-step RACH over 4-step RACH, target scenarios/assumptions for 2-step RACH procedure should be justified. 

Proposal: Target scenario/assumption of the 2-step RACH procedure is justified. 
3. Conclusion
Simplified RACH procedure is briefly discussed and further considerations for this RACH procedure are elaborated. Our observation and proposal for 2-step RACH are as follows:
Observation 1: Unless the size of message that can be carried in the step 1 in RACH procedure is fixed, it may cause resource waste and receiver complexity at gNB. 

Observation 2: There is no clear benefits of transmitting PUSCH before UEs acquire UL synchronization. 
Proposal: Target scenario/assumption of the 2-step RACH procedure is justified. 
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