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1. Introduction

For the NR study, RAN1 has discussed on the simplified RACH procedure and the followings are the agreements made on the simplified RACH in RAN1 #86bis: 
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 the simplified RACH procedure and raise some issues to consider/resolve in designing of the RACH procedure. 

2. Discussion
In the simplified 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 studied.
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Step 2: Random Access Response with contention resolution
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Figure 2: 2-step RACH procedure
Promising scenario where the simplified RACH procedure can be used would be when UEs in RRC_controlled state. If a UE in RRC_controlled state loose synchronization from its target cell, the UE can trigger this simplified RACH procedure to get a TA command from a gNB with a prompt way. On the other hand, it seems not appropriate to apply two-step RACH in RRC_idle state and four-step RACH is more relevant in this state considering collision probability and targeting coverage. 

Observation: The scenarios that the simplified RACH can be applied seem limited mainly targeting TA command from a network in a prompt way to reduce latency.  

The simplified 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 studied considering potential collision between other RACH signals, and contents size and type to be transmitted. It is not clear whether the additional information is transmitted in the form of modulated symbol or another form of preamble. On the other hand, if the latency reduction is the main motivation of this RACH procedure, it should be investigated together whether this latency reduction can be achieved by contention based PUSCH transmission. More specifically, in designing of msg.1 with additional information, we have to consider the information size, whether it is fixed or not, whether the same numerology for preamble transmission would be used for the following additional information. On the other hand, the additional information to carry in msg. 1 may be quite limited so that it seems not to be easy to include RRC messages whose data size is varying. Then, candidate information to be included in msg. 1 would be BSR, SR in addition to UE ID. If the motivation of simplified RACH is mainly for latency reduction for RRC message transmission, contention based PUSCH is more preferable. 

Proposal 1: RAN1 study what kind of additional information is to be carried within msg. 1 in addition to UE ID

Definitely, scenarios which contention based PUSCH or RACH procedure is applicable would be different; in order to transmit contention based PUSCH, UL synchronization should be assumed but if the synchronization is not assumed UE has to perform RACH procedure. Therefore, target scenarios/assumptions for the simplified RACH procedure and more details on the information to be carried should be discussed and justified. 
Proposal 2: Study for target scenarios/assumptions of the simplified RACH procedure is applied

3. Discussion

Simplified RACH procedure is briefly discussed and further considerations for this RACH procedure are elaborated. Based on the discussion, we made following observation and proposals for the simplified RACH procedure: 
Observation: The scenarios that the simplified RACH can be applied seem limited mainly targeting TA command form a network in a prompt way to reduce latency.  
Proposal 1: RAN1 study what kind of additional information is to be carried within msg. 1 in addition to UE ID

Proposal 2: Study for target scenarios/assumptions of the simplified RACH procedure is applied
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