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1 Introduction

 In last RAN3 meeting, system information over F1 interface has been extensively discussed and one working assumption is given as 
	WA: SFN info resides in the DU


The continued discussions are needed, mainly focusing on three issues: 1) how info is split, 2) who generates the message, and 3) how it is delivered over F1. In this contribution, we will address those issues in details. 
2 Discussions
Based on RAN1&2 discussions, the SIs on the table contains minimum SI and other SIs. Furthermore, the minimum SI includes NR-MIB and remaining minimum SI (RMSI) which may be similar to SIB1&2 in LTE system. In this section, we will discuss the parameters in those SIs except SFN from the following three aspects: 
1) How to split SI information between gNB-CU and gNB-DU
In our understanding, this issue is trying to figure out the controller of each parameter in SI, i.e., each parameter is updated by which node. To achieve this, the parameters in SIs should be analyzed one by one. Although the content of each NR SI is not determined yet, we can expect that there will be plenty of parameters if we follow LTE design. Those parameters are related to different aspects, e.g., physical layer configuration (e.g., PRACH configuration, PDSCH configuration, etc), MAC layer configuration (e.g., TimeAlignmentTimer, etc), cell specific configuration (e.g., frequency band configuration, etc), core network (e.g., PLMN identity list, etc), etc. Thus, it will be very complex to analyze how to split each SI parameter between gNB-CU and gNB-DU, and such analysis should be continued as long as SI is updated. On the other hand, the locations of some parameters may not be determined clearly. For example, the PRACH configuration (e.g., PRACH resource) can be determined by gNB-DU since PRACH is located at gNB-DU. On the other hand, the CU can coordinate the PRACH configuration among different cells and update it for each cell.  
Proposal 1: RAN3 is unnecessary to analyze the SI information split between gNB-CU and gNB-DU. 
       Then, we can have two options on the SI information split between gNB-CU and gNB-DU:

·  Opt 1: gNB-CU controls SI parameter setting 

·  Opt 2: gNB-DU controls SI parameter setting
Among SI parameters except SFN, some are set via the coordination among different cells, such as PRACH configuration, tdd-configuration, time/frequency configuration of CORESET (Control-resource set), SI scheduling information, cell selection parameter, etc; some need to be transmitted by X2/Xn interface, e.g., PRACH configure, MBMS suframe information,  tdd-configuration, etc, some are related to core network setting, e.g., PLMN identity list, etc. In addition, as analyzed in [1], the other SIBs except SIB1&2 in LTE should be controlled by gNB-CU. Thus, we propose:

Proposal 2: gNB-CU controls the setting of SI parameters except SFN. 

2) Who is the SI generator 
The generator can be either gNB-CU or gNB-DU. With RRC, gNB-CU has ASN.1 decoding and encoding capability. For gNB-DU, considering the ASN.1 decoding may consume much processing energy, the gNB-DU is not allowed to have ASN.1 decoding capability. Then, we have the following options for the generator: 

· Opt 1: gNB-DU is the generator (i.e., with ASN.1 encoding capability) without ASN.1 decoding capability 
· Opt 2: gNB-CU is the generator, and gNB-DU does not have ASN.1 encoding and decoding capability 
· Opt 3: gNB-CU is the generator, and gNB-DU has ASN.1 encoding capability but does not have ASN.1 decoding capability

Since gNB-CU controls the setting of SI parameters except SFN and RRC is located in gNB-CU, it is natural to allow gNB-CU to generate SIs. In this sense, the gNB-CU can deliver SI as a container to the gNB-DU, and gNB-DU just broadcasts the SI messages. Moreover, given that most of SI parameters are not changed frequently (till now, we only see one exception is SFN), the generated SI message will not be frequently transmitted over F1 through storing the unchanged SI in gNB-DU. Moreover, in EN-DC, the SIs except NR-MIB should be transmitted to MeNB via X2-C, and in standalone case, the on-demand SI may be acquired through RRC message in Msg3. Thus, for other SIs except NR-MIB, we can apply Opt2, and propose  
Proposal 3: gNB-CU generates other SI messages except NR-MIB.
The special case is NR-MIB. Due to the frequent change, the last RAN3 meeting decided to reside SFN in gNB-DU. If NR-MIB is generated at gNB-CU, the gNB-CU has to transmit the NR-MIB to the gNB-DU over F1 every, e.g, 10ms, even if other parameters in NR-MIB is not changed. As per RAN1 agreements, the content of NR-MIB is quite simple and the payload including CRC is limited between 40bits and 72bits [2]. To reduce the frequent NR-MIB transmissions over F1, we can allow gNB-DU generate NR-MIB, while gNB-CU can send other parameters in NR-MIB to gNB-DU through F1AP.  Then, we propose
Proposal 4: For NR-MIB, gNB-DU is the generator, and gNB-CU sends other parameters to gNB-DU via F1AP. 

3) SI delivery over F1
Except NR-MIB, other SIs are generated at gNB-CU and delivered over F1 interface to gNB-DU. Then, gNB-DU broadcasts it. Thus, a class-2 procedure is needed for SI transfer, which includes SI message as a container, and also the corresponding scheduling information, as shown in Fig. 1. In addition, if the SI message and/or the corresponding scheduling information are updated without impact to the gNB-DU configuration, e.g., SIB10 in LTE for ETWS notification, this procedure can be used to update SI message and/or scheduling information.  
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Fig. 1 SI TRANSDFER procedure

On the other hand, some SI messages contain the parameters related to gNB-DU, e.g., other NR-MIB parameters, PRACH configuration, physical channel configuration, etc. To configure them correctly, the gNB-CU may transmit them to gNB-DU, and gNB-DU can determine whether the parameter setting is feasible or not depending on its capability and other possible information, e.g., measurement results. Thus, we can have a class-1 procedure to configure the parameters in SI message, which are related to gNB-DU configuration, as shown in Fig. 2. 
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Fig. 2 SI configuration procedure
Proposal 5: RAN3 is kindly asked to consider the SI transfer procedure and SI configuration procedure for stage-3 work. 
3 Conclusions
In this contribution, we discuss SI message management function, and propose:
Proposal 1: RAN3 is unnecessary to analyze the SI information split between gNB-CU and gNB-DU. 

Proposal 2: gNB-CU controls the setting of SI parameters except SFN. 

Proposal 3: gNB-CU generates other SI messages except NR-MIB. 
Proposal 4: For NR-MIB, gNB-DU is the generator, and gNB-CU sends other parameters to gNB-DU via F1AP.
 Proposal 5: RAN3 is kindly asked to consider the SI transfer procedure and SI configuration procedure for stage-3 work.
The corresponding stage-2/3 TPs are given in [3][4][5]. 
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