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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

In this paper, after receiving SS and PBCH, numerology determination for receiving remaining minimum system information, other system information 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. The current agreements on NR numerology support two to the power scaling of subcarrier spacing from 3.75 kHz to 480 kHz ( max: 8 options, 3 bits). 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 and resource position 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. 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 prefer.. 
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. For each of the step, we have the following considerations:
· RACH Preamble: 
When different numerologies are multiplexed within one carrier as shown in Figure 1, there are two alternatives for the numerology design of RACH preamble.
· Alt 1: One numerology is supported by one RACH preamble resource set within one carrier. 

It is simple without new design introduction when new UE type is defined, such as numerology, sequence design, access resource and so on. And there is only one subcarrier spacing to be supported by the gNB reception, hence simpler implementation. 
· Alt 2: Different numerologies are supported by different preamble resource set within one carrier 

Different UL access resources and SCS are defined with flexibility for diverse services and/or diverse deployment scenarios. For example, there are multiple preamble resource sets within one carrier, and a single numerology is used for one preamble resource set. Moreover, since path loss can be calculated based DL measurement, allowing UEs to select RACH numerology may help improve flexibility of RACH resource utilization. For example, UE with large path loss needs to transmit RACH preamble with small sub-carrier spacing to guarantee coverage, on the other hand, high resource utilization and low latency can be obtained by transmitting RACH preamble with large sub-carrier spacing for the case of low path loss.

· 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: At least support one default numerology for one default preamble resource set in one carrier. If NR support multiple preamble resource sets configured in one carrier, the numerology for each preamble resource set is independent configured.

Proposal 3: The numerology of PRACH 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 System information Bandwidth
In NR, different bandwidth can be supported for different UEs. From the gNB side, the bandwidth supported by a UE is unknown when transmitting the system information; from the UE side, the system information should be received completely within the supported bandwidth for all the UEs in the cell. This section will discuss the bandwidth of system information. To simplify the description in the following discussion, Ctrl-SI and SI region represent the common control resource set and the possible SI location in the carrier, respectively.
As the bandwidth supported by UEs is unknown for gNB, it is preferred to predefine a sufficiently small bandwidth size for Ctrl-SI and SI region to meet the requirements of different UEs. For example, the bandwidth of Ctrl-SI and SI region is no larger than the minimum receive bandwidth of NR UE, and to avoid the frequency retuning time, it is better that Ctrl-SI and SI region are within the same subband which can be configured by MIB or predefined. 
Proposal 4: The bandwidth of common control resource set and the SIs (i.e. RMSI and other SIs) should be confined within the UE minimum receive bandwidth. 
5 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: At least support one default numerology for one default preamble resource set in one carrier. If NR support multiple preamble resource sets configured in one carrier, the numerology for each preamble resource set is independent configured.

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

Proposal 4: The bandwidth of common control resource set and the SIs (i.e. RMSI and other SIs) should be confined within the UE minimum receive bandwidth. 
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