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1 Introduction
During RAN3#Adhoc at June, the system information management function over F1 was discussed based on [1], and a working assumption is made that SFN info resides in the DU. Discussion about other parameters need to be continued concerning the following issues: 

· how info is split
· who generates the message
· how it is delivered over F1
This paper discusses how to support system information function between CU and DU.
2 Discussion
2.1 System information in LTE
In LTE, system information (SI) includes MIB, SIB1 and other SIBs:

-
Both the MIB and SIB1 use a fixed schedule with a periodicity of 40 and 80 ms respectively:

-
MIB has periodicity of 40 ms; first transmission occurs in subframe#0 when SFN mod 4 = 0; Repetitions are scheduled in subframe#0 of other radio frames. 

-
SIB 1 has periodicity of 80 ms, first transmission occurs in subframe#5 when SFN mod 8 = 0; Repetitions are scheduled in subframe#5 of radio frame for which SFN mod 2 = 0.
-
The scheduling of other SIBs is flexible and indicated by SIB1.
Observation 1 In LTE system information, MIB and SIB1 have fixed schedule, while other SIBs are dynamically scheduled.
In LTE, change of system information (other than for ETWS, CMAS and EAB parameters) only occurs at specific radio frames, i.e. the concept of a modification period is used. The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. SIB1 also carries value tag to indicate change in SI.
Observation 2 In LTE system information, change of system information only occurs at specific radio frames.
2.2 System Information in NR
The system information is still under discussion in RAN2, there are some agreements so far.
· System Information is divided into Minimum SI and Other SI.
· Minimum SI is periodically broadcast and comprises basic information required for initial access and information for acquiring any other SI.
· The Other SI encompasses everything not broadcast in the Minimum SI and may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE.
Observation 3
In NR, the minimum SI is broadcast periodically.
In addition, the other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE. The other SI can be request by either msg1 or msg3 for idle or inactive UE. Correspondingly, the on-demand other SI will be broadcasted at configurable periodicity upon request. For active UE, the on-demand other SI may be requested and transferred over RRC message. 
Observation 4
For idle and inactive UE, the other SI can be requested on-demand by msg1 or msg3. The other SI may be broadcast at configurable periodicity. 
Observation 5
For active UE, the other SI may be requested and transferred over RRC message. 
2.3 System Information Delivery over F1
Basically, as to the issue of which entity is responsible for compiling the whole system information, obviously there are two options, one option is gNB-CU to compile and the other one is gNB-DU to compile.  

Option 1: gNB-CU complies the whole system information
· Based on observation 1, MIB and SIB1 have fixed schedule and others are scheduled dynamically. In CU-DU architecture, scheduling of system broadcast information is carried out in the gNB-DU. Therefore, the type of system info needs to be indicated over F1 interface, in order for gNB-DU to distinguish different system information.
· Based on observation 3, scheduling information of minimum SI may be needed from gNB-CU to gNB-DU for scheduling the SI. 
· Based on observation 4, configurable periodicity of the other SI may need to be provided from gNB-CU to gNB-DU for transmitting other SI.
· Based on observation 4&5, gNB-DU needs to ask gNB-CU to provide the other SI requested by msg1. For other SI requested by msg3 and RRC message, gNB-CU are always involved. 
Option 2: gNB-DU complies the whole system information
· For other SI requested by msg3 and RRC message, the gNB-DU does not know the request as it is assumed that UE RRC is located in gNB-CU. The gNB-CU needs to indicate gNB-DU to send the corresponding SI upon UE’s request. 
By comparing the above two options, we can see that more specification works on F1 interface are needed if gNB-CU compile the system information. Therefore, 
Proposal 1
 
It is proposed RAN3 agree gNB-DU to compile the final system information. 
As NR SI has not been determined yet in RAN2, it is too early to discuss SI info split details. However, the principle of SI info split can be determined now. We believe that system info related to the core network and neighbour cells, i.e., PLMN list, neighbour cell info and ETWA/CMAS etc., should be generated by gNB-CU. And system info related to wireless radio resources, i.e., PHICH config, RadioResourceConfigCommonSIB etc., should be generated by gNB-DU. 

Observation 6
Part of system info are generated in gNB-CU and gNB-DU respectively. 

For some cases, system information may be provided over RRC reconfiguration message. E.g., for carrier aggregation, part of system information of the secondary carrier need to be provided by the primary carrier. That is, gNB-DU needs to provide part of system information to the gNB-CU, then the gNB-CU is able to provide these SI over RRC message for CA operation. Besides, gNB-CU may need to provide other SI through RRC message for active UE. One possible solution is, gNB-DU provides system information to gNB-CU in advance. Specifically, gNB-CU possess system information related to the core network and neighbour cells which are obtained from Xn and Ng interface. That is, some system information parameters should be provided by gNB-CU over F1 interface. 
Proposal 2   
It is proposed RAN3 to agree SIB container to convey SI parameters over F1 interface.  
Besides, new F1AP message for gNB-CU/gNB-DU to provide SI parameters needs to be defined. For example, DL/UL SI TRANSFER messages including SIB container can be introduced. 
Proposal 3   
It is proposed RAN3 to define new F1AP message DL/UL SI TRANSFER for exchanging SI between gNB-CU and gNB-DU.
RAN3 has agreed to identify F1 interface features which are essential for option 3 family, to be prioritized until Dec.2017. System info has been confirmed as low priority except the MIB. MIB includes the basic PHY layer information of DL bandwidth, PHICH configuration, SFN etc. According to the principle of SI split info, gNB-DU is responsible to generate all parameters in MIB. 

Observation 7   There’s no system info transfer over F1 interface for NSA operation. 
For other SI requested by msg3 or RRC message, the gNB-DU does not know the request as it is assumed that UE RRC is located in gNB-CU. It is assumed that gNB-DU provides system information in advance, then gNB-CU is able to respond RRC message including the requested system information instantly. For idle or inactive UE requesting other SI by msg3, the gNB-CU needs to inform the gNB-DU to broadcast the requested other SI. 
Proposal 4
It is proposed RAN3 to define new F1AP message for the gNB-CU to indicate the gNB-DU to broadcast the requested other SI.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1
In LTE system information, MIB and SIB1 have fixed schedule, while other SIBs are dynamically scheduled.
Observation 2
In LTE system information, change of system information only occurs at specific radio frames.
Observation 3
In NR, the minimum SI is broadcast periodically.
Observation 4
For idle and inactive UE, the other SI can be requested on-demand by msg1 or msg3. The other SI may be broadcast at configurable periodicity. 
Observation 5
For active UE, the other SI may be requested and transferred over RRC message. 
Observation 6
Part of system info are generated in gNB-CU and gNB-DU respectively. 

Observation 7   There’s no system info transfer over F1 interface for NSA operation. 

Proposal 1

It is proposed RAN3 agree gNB-DU to compile the final system information. 
Proposal 2
  
It is proposed RAN3 agree SIB container to convey SI parameters over F1 interface.  
Proposal 3     It is proposed RAN3 define new F1AP message DL/UL SI TRANSFER for   exchanging SI between gNB-CU and gNB-DU.

Proposal 4      It is proposed RAN3 define new F1AP message for the gNB-CU to indicate the gNB-DU to broadcast the requested other SI.
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