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1 Introduction
At the meeting RAN1 #88b, the following agreements have been achieved [1]:
· Down-select one of SCS options for the remaining minimum system information transmission
· Option 1: PBCH signals the SCS of the remaining minimum system information 

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information

· FFS whether the SCS refers to the control and/or data channel for remaining minimum system information

· Note: RAN2 has decided to go with option 2

· Down-select one of SCS options for PRACH msg. 3 transmission 

· Option 1: RACH configuration (possibly within PBCH or the remaining minimum system information) provides the SCS of the PRACH msg. 3

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the PRACH msg. 3

· Option 3: RAR can indicate the SCS of the PRACH msg. 3 transmission 

· FFS the determination of the SCS for msg 1, 2, and 4

At the meeting RNA1 #89, the following agreements have been achieved [2]:

· For RMSI, the same subcarrier spacing is used for data and control channels

· For paging, the same subcarrier spacing is used for data and control channels

· RAN1 will strive to minimize the subcarrier spacing switching point during the initial access and idle mode

· FFS: Whether the subcarrier spacing of data and control channel is the same between RMSI and paging

In this paper, after receiving SS and PBCH, numerology determination for receiving remaining minimum system information, other system information, paging and initial random access are discussed.
2 Numerology for receiving remaining minimum SI (RMSI)
For the reception of the remaining minimum system information, there are two options for a UE to determine the numerologies of control resource set for RMSI and RMSI itself as listed in the agreements above: 

· Option 1 (Signaling): Indicated by gNB.
Option 1 has the flexibility for diverse services and deployment scenarios with explicit signaling. And, same numerology can be used for receiving system information and UE specific information with one FFT processing unit for simple implementation. Furthermore, it can ensure the numerology of PDSCH for system information and PDSCH for UE scheduling data is the same in some scenarios. The current agreements on NR numerology support two to the power scaling of subcarrier spacing from 3.75 kHz to 480 kHz, the signaling overhead in PBCH is about 2 bit. The signaling may also be related to resource allocation of each numerology. 

· Option 2 (Predefined): The same numerology as that for SS/PBCH.
Option 2 is a simpler design, e.g., the detection of system information can depend on SS/PBCH, such as subcarrier spacing, CP overhead without additional indication.
To avoid introducing high signaling overhead in PBCH and other system informations, at least control resource set scheduling of the remaining minimum SI and itself could use the same numerology as SS/PBCH. And the numerology for RMSI should be supported by all UEs within the cell, which most likely be the default numerology. Otherwise, some UEs cannot get access to the cell if it does not support the numerology of the RMSI for the cell. Control resource set scheduling other SI and other SI itself could use the same numerology with SS/PBCH or be indicated by remaining minimum SI, as a UE may only need to receive some of them, the SCS refer to the UE service or deployment scenario is preferred.
Proposal 1: Remaining minimum SI and control resource set scheduling of the remaining minimum SI should use the same numerology as SS/PBCH.
3 Numerology for initial random access
NR 4-step RACH procedure includes the RACH preamble (Msg. 1), random access response (Msg. 2), message 3, and message 4. We have the following considerations:
· Msg. 2: 
For simple implementation, Msg.2 can be transmitted in one numerology without considering the service and/or deployment scenario supported by the UE who transmits Msg.1. As a cell level information, one predefined or indicated numerology is preferred, e.g. same as PBCH or indicated in the remaining minimum SI.
· Msg. 3/Msg.4:  
For Msg.3/Msg.4, the transmitter knows the supported service and/or deployment scenario before transmission. Then, for a given UE, it is preferred to transmit Msg.3/Msg.4 in one resource portion (please see Figure 1) with the corresponding numerology considering its service and/or deployment scenario, e.g. coverage requirements or latency requirements. So RAR indicates the resource for Msg.3 transmission is prefer, i.e. Option 2 in the agreements above: numerology for Msg.3 is indicated in the RAR. Msg.4 is an UE-specific message, the numerology for control/data of Msg.4 can be same as the Msg.3.
Proposal 2: The numerology of Msg.3 transmission can be indicated in the RAR.

The numerology design during initial random access discussed above is further illustrate in Figure 1 below.
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Figure 1 Numerology during initial random access
4 Conclusion
Proposal 1: Remaining minimum SI and control resource set scheduling of the remaining minimum SI should use the same numerology as SS/PBCH.

Proposal 2: The numerology of Msg.3 transmission can be indicated in the RAR.
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