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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. 
In this contribution we discuss about how to deliver the remaining minimum system information and other SI.
RAN1#87, RAN1#AH1_NR and RAN1#88 [1,2,3] agreements related to the delivery mechanism for the remaining minimum system information and other SI are captured in Appendix A. RAN1#88bis made the following agreements [4]:
	Agreements:
· 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

…
Agreements:
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.
· NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· FFS if a part of configuration information can be derived by specification

…
Agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):
· Option 1: NR-PDCCH
· Option 2: Remaining minimum system information
· Other options are not precluded
· FFS: Maximum TBS for OSI.



2	On numerology
2.1	NR-PDCCH and NR-PDSCH used for RMSI delivery
Related to numerology for NR-PDCCH and NR-PDSCH used for RMSI delivery, the following agreement is a starting point:
	Agreements:
· 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



Our preference is Option 1: where NR-PBCH signals the SCS of the remaining minimum system information. That is to allow transmitting NR-PDCCH and NR-PDSCH for RMSI delivery as used for other downlink transmissions in the same slot. We further consider that full flexibility should be allowed i.e. that SCS for both NR-PDCCH and NR-PDSCH should be able to be signalled separately if in general NR-PDCCH and NR-PDSCH can have different SCS in the slot. Therefore it is proposed to adopt option 1: NR-PBCH signals the SCS of the remaining minimum system information:
Proposal: NR-PBCH signals SCS for the NR-PDCCH and NR-PDSCH used to deliver the remaining minimum system information. 

2.2	Msg3

Related to numerology for PRACH Msg3 transmission, the following options were agreed:
	· 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



Our preference, similar to Msg3 waveform decision, is option 1. 
Proposal: Adopt option 1: RACH configuration in the remaining minimum system information provides the SCS of the PRACH Msg3.
2.3	Msg1, Ms2 and Msg4
Related to numerology related to Msg1, Msg2 and Msg4, the following FFS was made in RAN1#88bis:
	· FFS the determination of the SCS for msg  1, 2, and 4



We consider that determination of the SCS for RACH messages in general should follow the principle that the network can configure the SCS used on the PRACH Msg1, Msg2, Msg3 and Msg4. It should be further considered, whether this indication can done in joint manner (e.g. Msg2 and Msg4) or whether each signal needs to be indicated separately.
Proposal: SCS for the PRACH Msg1, Ms2 and Msg4 can be configured by network. Details of the signalling FFS.

3	On Delivery of Other System Information
Related to OSI delivery, the following agreements were reached in RAN1#88bis:
	Agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):
· Option 1: NR-PDCCH
· Option 2: Remaining minimum system information
· Other options are not precluded
· FFS: Maximum TBS for OSI.



For the delivery of OSI, the delivery mechanism is considered to be similar to RMSI, i.e. based on Option 1 that NR-PDCCH provides the scheduling information of broadcast NR-PDSCH.
Proposal: Adopt option 1: NR-PDCCH provides the scheduling information of broadcast NR-PDSCH for OSI delivery.
Based on RAN2 agreements the other SI may be, in addition to broadcast, be provisioned in a dedicated manner, or triggered by the network or upon request from the UE i.e. on-demand. In other words, RAN2 has discussed that there may be different triggering or polling mechanisms. These can be based on detected UL signal like PRACH Msg1 or Msg3. In PRACH Msg1 based solution, certain PRACH preambles may be associated to request all the remaining SIs or some of the remaining SIs to be transmitted in the cell. Alternatively, UE could include request in Msg3 of the RACH procedure to request remaining SIs or some of the remaining SIs to be transmitted. In case of many individually to be requested, Msg3 based on approach could be preferred. On the other hand, if on-demand SIBs can be grouped to enable group based polling, Msg1 based approach may then be more feasible. However, before more detailed study can be conducted on preferred polling mechanisms, better understanding would be required for instance how many individual on-demand SIBs are to be supported in NR (phase 1). 

Observation: Before RAN1 can proceed towards more detailed polling mechanism, input from RAN2 is needed on the number of individually triggered on-demand SIBs and possibilities on grouping on-demand SIBs for triggering. 
The delivery mechanism for polled on-demand SIBs is also open. There are two options: 
· Dedicated signaling
· Broadcast signaling
In dedicated signaling, UE performing either Msg1 or Msg3 based polling UE will continue RACH procedure and receives polled on-demand SIBs after successful RACH procedure. In broadcast signaling approach, gNB signals in RMSI the required parameters for monitoring NR-PDCCH that is used to schedule NR-PDSCH carrying polled SIBs. 

3.	Conclusions
In this contribution we discussed about delivery of remaining minimum system information and remaining system information, and following proposals were made
On the determination of numerologies for different initial access signals: -
Proposal: NR-PBCH signals SCS for the NR-PDCCH and NR-PDSCH used to deliver the remaining minimum system information.  
Proposal: Adopt option 1: RACH configuration in the remaining minimum system information provides the SCS of the PRACH Msg3.
Proposal: SCS for the PRACH Msg1, Ms2 and Msg4 can be configured by network. Details of the signalling FFS.
For the other system information delivery we state that:- 
Proposal: Adopt option 1: NR-PDCCH provides the scheduling information of broadcast NR-PDSCH for OSI delivery.
Observation: Before RAN1 can proceed towards more detailed polling mechanism, input from RAN2 is needed on the number of individually triggered on-demand SIBs and possibilities on grouping on-demand SIBs for triggering. 
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Appendix A – Agreements in RAN#88, RAN1#AH1_NR and RAN1#87
Following agreements related to delivery of remaining minimum system information were made in RAN1#88:
Agreements:
· For the minimum system information delivery, 
· Part of minimum system information is transmitted in NR-PBCH
· The remaining minimum system information is transmitted in shared downlink channel via NR-PDSCH
· FFS how the configuration information for the remaining minimum system information is provided, e.g.:
· NR-PBCH provides the control channel search space 
· NR-PBCH provides the scheduling assignment
· Part of the control channel search space/scheduling assignment could be derived by the specification
· FFS numerology for NR-PDSCH for the remaining minimum system information

Following agreements related to delivery of remaining minimum system information were made in RAN1#AH1_NR:
Agreement:
· NR-PBCH contents shall include:
· At least part of the SFN (system frame number)
· FFS on the number of bits used to indicate SFN
· FFS how much of the SFN is indicated explicitly, and how much (if any) is indicated implicitly
· CRC (FFS number of bits)
· FFS:
· In case remaining minimum system information is carried on NR-PDSCH, configuration for NR-PDSCH or control resource set for scheduling NR-PDSCH
· In case remaining minimum system information is carried on secondary physical broadcast channel, configuation of secondary physical broadcast channel 
· Configuration information for initial uplink transmission; in this case, it may not be necessary to include configuration information for remaining minimum system information
· Other parameters

Following agreements were made in RAN WG1 meeting #87 in Reno, regarding the content and transmission procedure:
Agreements:
· Consider followings for minimum system information transmission:
· NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range
· Alt. 1: NR-PBCH carries a part of minimum system information
· Alt 1-1 : remaining minimum system information is transmitted via other channel at least partially indicated by NR-PBCH
· Alt 1-2: Remaining minimum system information is transmitted via other channel not indicated in NR-PBCH
· Alt. 2: NR-PBCH carries all of minimum system information

Agreements:
· For study of the cases where  NR-PBCH carries a part of minimum system information, consider the following alternatives (or combinations) for the minimum system information other than those included in NR-PBCH : 
· Alt. 1:  NR defines the additional channel as secondary broadcast channel
· Secondary broadcast channel may be different design from NR-PBCH, e.g. payload size, resource mapping, periodicity and etc.
· FFS on transmission: beam-specific,  cell-specific, and/or TRP-specific, etc.
· Alt. 2:  The remaining information is transmitted in shared downlink channel similar to ,e.g. NR-PDSCH
· FFS on transmission: UE-specific, UE group-specific, beam-specific,  cell-specific, and/or TRP-specific, etc.
· Note: This does not preclude defining of other mechanisms transmitting Other SI




