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1 Introduction
At RAN1 #90, the following agreements were achieved [1]:

· The single DL numerology to be used at least for RMSI, Msg.2/4 for initial access and broadcasted OSI is informed in NR-PBCH payload

· FFS: numerology to be used for paging, Msg.2/4 for other purposes and on-demand OSI
· For contention-based NR 4-step RA procedure

· SCS for Msg 1 

· configured in the RACH configuration

· SCS for Msg 2

· the same as the numerology of RMSI

· SCS for Msg 3

· configured in the RACH configuration separately from SCS for Msg1
· SCS for Msg 4

· the same as in Msg.2

In this paper, some remaining issues of the numerology for RMSI, other system information, paging and initial random access are discussed.
2 Discussion

2.1 Numerology for RMSI
For RMSI, it has been agreed that the single DL numerology to be used at least for RMSI, Msg.2/4 for initial access and broadcasted OSI is informed in NR-PBCH payload [1]. The numerology indicated in NR-PBCH for RMSI will be frequency band dependent, i.e. the candidate values include the data numerologies supported for this frequency band specified by RAN4. Although it may need further discussions on UE capability, this implies there will be multiple numerologies that all UEs are mandated to support. 
Proposal 1: The numerology of RMSI informed in NR-PBCH is frequency band dependent.
2.2 Numerology for Paging
The following was agreed regarding to numerology for paging

· Paging message is scheduled by DCI carried by NR-PDCCH and is transmitted in the associated NR-PDSCH

· 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

Paging is scheduled by NR-PDCCH and transmitted by NR-PDSCH and it is reasonable to be transmitted within initial active BWP. To simplify the network and UE operation, same numerology for paging and RMSI can be applied. 

Proposal 2: The numerology of paging is same as the numerology of RMSI.
2.3 Numerology for other system information (OSI)
The NR system information consists of minimum system information and OSI, minimum system information is broadcast with predefined periodicity, OSI can be either transmitted on-demand or broadcast with a predefined periodicity.
For the broadcast OSI, it is delivered via the same physical channel as RMSI, i.e. NR-PDCCH and NR-PDSCH. To simplify the multiplexing of those channels within the same slot, the numerology of broadcast OSI should be same as the RMSI.

On demand OSI had been agreed at RAN2 NR ad-hoc meeting. For idle and inactive UEs, the request for OSI can be indicated by MSG1 or MSG3. The numerology of on-demand OSI for idle and inactive UEs can be same as RMSI. For RRC_CONNECTED UEs, the on demand OSI can be triggered by dedicated RRC message and the OSI is also transmitted to the UE via dedicated message, hence the numerology for OSI can be same the numerology configured for the DL BWP. 
Proposal 3: For idle and inactive UEs, the numerology of on-demand OSI is same as the numerology of RMSI.
Proposal 4: For RRC_CONNECTED UEs, the numerology of on-demand OSI is same as the numerology configured for the DL BWP.
2.4 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. 2/4: 
It has been agreed that numerology of Msg.2 and Msg.4 used for initial access is same as the numerology of RMSI. The numerology of Msg.2 and Msg.4 for RRC CONNECTED UEs can be same as the numerology of the active DL BWP.
· Msg. 3:  
The initial UL BWP can be configured in RACH configuration and the number of BWP can be greater than one, e.g. one numerology corresponds to one BWP. gNB receives the preamble and can implicitly or explicit determine the numerology for Msg3. If determining the numerology for Msg3 implicitly, the “mapping” of Msg1 numerology and Msg3 numerology should be specified. If determining the numerology for Msg3 explicit, gNB can determines the Msg3 numerology based on implementation and informs UE the UL BWP in RAR. So, multiple Msg.3 numerologies can be configured in the RACH configuration.
Proposal 5: Multiple Msg.3 numerologies can be configured in RACH configuration.
3 Conclusion
Based on the above discussion, we have the following proposals:
Proposal 1: The numerology of RMSI informed in NR-PBCH is frequency band dependent.
Proposal 2: The numerology of paging is same as the numerology of RMSI.
Proposal 3: For idle and inactive UEs, the numerology of on-demand OSI is same as the numerology of RMSI.
Proposal 4: For RRC_CONNECTED UEs, the numerology of on-demand OSI is same as the numerology configured for the DL BWP.
Proposal 5: Multiple Msg.3 numerologies can be configured in RACH configuration.
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