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1. Introduction
In RAN1#86bis, NR initial access signals/channel related issues were discussed and NR-PBCH related agreements were made as following: 
	Agreements:
· NR defines at least one broadcast channel: NR-PBCH

· NR-PBCH decoding is based on the fixed relationship with NR-PSS and/or NR-SSS resource position irrespective of duplex mode and beam operation type at least within a given frequency range and CP overhead
· FFS: Unlicensed spectrum case
· FFS relationship between NR-PBCH subcarrier spacing and NR-PSS and/or SSS subcarrier spacing

· Following broadcasting schemes to carry essential system information can be considered

· Option 1: NR-PBCH carries a part of essential system information for initial access including information necessary for UE to receive channel carrying remaining essential system information

· Option 2: NR-PBCH carries minimum information necessary for UE to perform initial UL transmission (not limited to NR-PRACH) in addition to information in Option 1

· Option 3: NR-PBCH carries all essential system information for initial access
· Other options are not precluded

· 


In this paper, we discuss system information transmission including PBCH(NR-PBCH) design. 
2. Discussion
In the previous meeting, RAN1 made some agreements on PBCH design as enumerated above. Since it is agreed that PBCH decoding is based on the fixed relationship with PSS and/or SSS resource position, UE can easily find and decode PBCH as long as it acquires time and frequency synchronization based on the detection of PSS/SSS and cell ID acquisition. After synchronization acquisition, UE should obtain essential system information and PBCH is expected to carry very essential system information. RAN1 has discussed how to deliver the essential system information with options listed in the agreements captured above. Option 1 and 2 consider that part of essential information in addition to necessary information for UE to receive the remaining essential information is carried by PBCH. Option 3 considers that PBCH carries all essential system information. In designing of PBCH, which is broadcast channel that UE has to decode without detailed information, the message format and size should be predefined in the specification. In other words, PBCH as broadcasting channel will be transmitted with a periodicity with fixed bit field composition and fixed size of information bits. As PBCH carries more information, UE attempting initial access gets essential system information more simple, but it results in lower network flexibility and efficiency. Therefore, rather transmitting all essential system information within PBCH, it is preferable to transmit part of essential system information in PBCH and the remaining system information should be transmitted in other channel or signal. Necessary information to decode the remaining system information should also be carried in PBCH. 
On the other hand, option 1 and 2 look similar but the big difference is that PBCH includes system information for UL access, which should be mainly for PRACH configuration information in order for UE to attempt UL access after receiving PBCH. Recalling the size of PRACH configuration in LTE system, it seems too heavy be transmitted in PBCH and the amount of information of PRACH configuration for NR would be increasing considering multiple beam operation, multiple numerologies, wide range of frequencies to cover and etc. Hence, similar issues to the option 3 can be raised that this design would cause low system flexibility and reduction of resource efficiency. Furthermore, the system information needs to be transmitted whenever PRACH configuration information is updated, which will be the overhead in a system and may ruin the forward compatibility support principle. For these reasons, we prefer option 1 in designing of PBCH. 
Proposal 1: Choose option 1 for design criteria of essential system information delivery. 

Essential system information that can be transmitted in PBCH would be System Frame Number, confirmation of cell ID detected from the PSS/SSS, indication of remaining essential system information, i.e. where/when the remaining essential system information will be transmitted. 

Remaining essential system information can be transmitted with segmentation depending on the channel that the system information is carried: whether the system information is transmitted in dedicated broadcast channel (SICH: System Information Channel) or it is transmitted in a shared data channel. If the system information is carried in the dedicated broadcast channel (SICH), it can be transmitted with limited flexibility than shared data in terms of information size, transmission scheme, MCS and etc., which can be inferred from the PBCH. SICH can be transmitted at least within SS block and if it can be fragmented, the first fragmented SICH(Primary SICH) may provide much information on the later fragmented SICH(Secondary SICH) so that the secondary SICH has more flexibilities though it is FFS whether the SICH can be fragmented. System information that UE potentially obtains after network connection (RRC_connected) would be carried in a shared data channel with variable sizes. Details on system information delivery are described in [1]. 
Proposal 2: Further study how to transmit the remaining essential system information with the possibility of transmission by dedicated broad cast channel and/or shared data channel. 
3. Conclusion
In this document, we discussed on the essential system information delivery considering information to be carried in PBCH first. In addition, RAN1 should study how to deliver the remaining essential system information considering amount of the system information, contents and impact on the system depending on the system delivery design options. Followings are our proposals: 
Proposal 1: Choose option 1 for design criteria of essential system information delivery. 

Proposal 2: Further study how to transmit the remaining essential system information with the possibility of transmission by dedicated broad cast channel and/or shared data channel. 
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