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1. Introduction
In order to support initial access, minimum system information should be delivered to UEs. Part of the minimum system information is transmitted in NR-PBCH and the remaining minimum system information is transmitted via PDSCH. It is agreed that NR-PBCH provides configuration information for the PDCCH scheduling the PDSCH carrying the remaining minimum system information. Details on the configuration information are up to common control channel design. 
Since NR supports multiple numerologies, numerologies for the system information should also be decided. Based on the RAN2 agreements, mixed numerologies on a single carrier are only supported in connected mode and hence default numerology is supported at least minimum system information broadcast and paging. Here, the numerology is interpreted as subcarrier spacing. 

In this document, we discuss further details on the system information delivery. 
2. Discussion
2.1. Signalling of configuration information for the remaining minimum SI
Based on the agreements that the NR-PBCH provides configuration information for the PDCCH scheduling PDSCH carrying the remaining minimum system information, UE has to search the control channel search space to receive the remaining minimum SI. Detailed information to be included in the NR-PBCH is left common control channel design, but the search space can be confined within SS block transmission bandwidth or minimum system bandwidth. Considering that the contents of the NR-PBCH may not change frequently, the resource for the remaining minimum SI can be semi-statically reserved in a system with a fixed or limited set of MCS. In addition, in order to reduce the signalling overhead within NR-PBCH, part of the configuration information can be specified in the specification and UE can derive the exact configuration information by the combination of the specification and the signalling in NR-PBCH. The information that can be specified in the specification for the minimum SI reception includes numerologies, candidate MCS sets, control search space candidate or sub-band candidate. 
The contents that the configuration information on the remaining minimum SI in the NR-PBCH can be listed as follows: 
· Information to be carried in the NR-PBCH

· Control channel search space for the DCI
· Numerology information should be provided, for example

· Slot or mini-slot length in time domain that the time interval UE has to blindly detect the control channel(DCI) 

· Timing information that the minimum SI can be transmitted 

· Minimum SI periodicity

· Timing offset from the detection of the NR-PBCH, or

· Timing window that the minimum SI can be transmitted

· Information to be carried in the control channel(DCI)

· Time-frequency resource allocation information 

· MCS(Modulation and Coding Schemes) 
2.2. Numerologies during Initial Access Procedure
About the numerologies during initial access procedure were agreed first in RAN2 and the agreements on this are as follows:
RAN2 Agreements
1
Mixed numerologies on a single carrier are only supported in connected mode. Idle mode and Inactive mode procedures (at least minimum system information broadcast and paging) use the default numerology per carrier frequency. 

FFS Whether initial access (i.e. random access in idle mode) is always on the default numerology or can use other numerologies.

However, RAN2 does not identify which numerologies they meant, and based on the RAN1 agreements in the previous meeting, the default numerology includes at least subcarrier spacing. RAN1 agreements on the numerologies are as shown below: 

	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


Combining the agreements on the numerologies for initial access procedure in two working groups, the same subcarrier spacing is applied for NR-PBCH and the remaining minimum system information delivery. While, the uplink subcarrier spacing should be discussed further. The subcarrier spacing used for the NR-PBCH transmission is referred to the default subcarrier spacing and it is defined per frequency band. 
On the other hand, subcarrier spacing for RACH procedure should be determined. We consider that the default subcarrier spacing is applied for RACH procedure (msg. 1/2/3/4) as baseline. However, there can be a possibility of indicating subcarrier spacing for each message in order to provide flexibility if clear benefits/motivations are identified. 

Proposal 1: Default subcarrier spacing is applied for RACH procedure (msg. 1/2/3/4) as baseline. There can be a possibility of indicating subcarrier spacing for each message in order to provide flexibility if clear benefits/motivations are identified. 
2.3. Considerations on the UE with the minimum bandwidth
It is natural that NR-PSS/NR-SSS/NR-PBCH are to be confined in the minimum system bandwidth. On the other hand, it should be decided that the remaining minimum SI should also be confined within the minimum system bandwidth. Considering that the remaining minimum SI should be transmitted with beam sweeping manner and the amount of the information is much larger than that of the NR-PBCH, it takes longer period that the system finishes beam sweeping of minimum SI if it is transmitted with the same bandwidth with SS block. Therefore, minimum SI must be transmitted with larger bandwidth than that of SS block and minimum SI should be considered in determining of the minimum system bandwidth. 

Proposal 2: Consider minimum SI transmission in determining of the minimum system bandwidth. 
2.4. RACH configuration within the PBCH or remaining minimum SI 
It is still open that UL access can be enabled right after upon reception of the NR-PBCH. It depends on the NR-PBCH performance whether NR-PBCH can carry sufficient information on the RACH/RAR configurations. UL access right after NR-PBCH decoding would be beneficial in terms of initial access latency, but the NR-PBCH decoding performance should be evaluated a-priori. For the stability of the NR system, we prefer that the PRACH configuration is included in the remaining minimum SI. 
Proposal 3: PRACH configuration is included in the remaining minimum SI.
3. Conclusion
In this contribution, we discussed how to transmit the remaining minimum SI and the details on the contents that need to be included in the NR-PBCH. Followings are our proposals in this document:
Proposal 1: Default subcarrier spacing is applied for RACH procedure (msg. 1/2/3/4) as baseline. There can be a possibility of indicating subcarrier spacing for each message in order to provide flexibility if clear benefits/motivations are identified.
Proposal 2: Consider minimum SI transmission in determining of the minimum system bandwidth. 

Proposal 3: PRACH configuration is included in the remaining minimum SI.
