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1 Introduction
During past RAN3 meetings, it is agreed that gNB-DU to encode MIB and SIB1 and gNB-CU to encode other SI. In TS 38.473, gNB-DU System Information is defined to include two messages, i.e., MIB and SIB1. In this paper, the remaining issues of system information delivery over F1 interface are discussed. 
2 Discussion
2.1 Scheduling information 

In RAN2, it was agreed that scheduling information (i.e., si-SchedulingInfo) for other SI should include SIB type, validity information (i.e., SIBValueTag), periodicity (i.e., si-Periodicity) and SI-window information (i.e., si-WindowLength) etc. Besides, scheduling information also includes SI-SIB mapping info as defined as sib-MappingInfo, and whether each of other SI is broadcast or onDemand as indicated in si-BroadcastStatus. However, there’s still no conclusion how to indicate whether the SI is cell-specific or area-specific. The draft format of si-SchedulingInfo is listed as follows for NR [1]. 
SI-SchedulingInfo information element

-- ASN1START

-- TAG-OTHER-SI-INFO-START

SI-SchedulingInfo ::=




SEQUENCE {

schedulingInfoList 


SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,


si-WindowLength



ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


si-Request-Config


SI-Request-Config OPTIONAL,  -- Cond MSG-1

systemInformationAreaID

BIT STRING (SIZE (24)) 




OPTIONAL,

-- First entry is SIB2


sibValueTagList



SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,

systemInfoAreaScope


SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID 


...


}

SchedulingInfo ::=
SEQUENCE {


si-BroadcastStatus




ENUMERATED {broadcast, onDemand},


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-Mapping

}

SIB-Mapping ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType2, sibType3, sibType4, sibType5, 











sibType6, sibType7, sibType8, sibType9, 











spare8, spare7, spare6, spare5, 











spare4, spare3, spare2, spare1,











... }

-- Value TAG per SIB.

SIBValueTag ::=

INTEGER (0..31)
-- TAG-OTHER-SI-INFO-STOP

-- ASN1STOP
MAC layer is located in gNB-DU, which is responsible for the scheduling of system information. It is a direct way that gNB-DU controls SI periodicity and SI-window length. As SI-SIB mapping is determined by SI periodicity, gNB-DU should also be responsible to determine it. Besides, gNB-DU is able to check whether the other SI from gNB-CU is updated or not. E.g., gNB-CU only provides updated SI/SIB over F1 interface. That is, gNB-DU is able to update value tag of each SIB. Besides, gNB-DU may broadcast other SI based on msg1 request or msg3 request forwarded by gNB-CU. 
Proposal 1
It is proposed that gNB-DU determines the scheduling information of other SI, including SIB type, validity information, periodicity, SI-window length information and SI-SIB mapping. 
2.2 Encoding of other SI

For other SI, on one hand gNB-CU encodes other SI, on the other hand gNB-DU is responsible for SI scheduling. Based on the other SIBs provided by gNB-CU, gNB-DU shall generate si-SchedulingInfo to be contained in SIB1. gNB-DU can’t determine si-SchedulingInfo without knowing how many SIBs will be provided by gNB-CU. E.g., gNB-DU performs SI-SIB mapping based on existing SIBs. 
Observation 1
gNB-DU can’t provide si-SchedulingInfo of SIB1 in F1 Setup Request message. 

After gNB-DU determines sib-MappingInfo, then SI can be encoded with the associated SIBs. That is, gNB-CU can’t encode SI without sib-MappingInfo provided by gNB-DU. Therefore, 
Proposal 2
It is proposed gNB-CU to provide SIB messages and gNB-DU to encode the final SI message. 
Based on the discussion, the order of other SI exchange over F1 should be as follows,
· gNB-CU provides encoded SIBs upon F1 setup response or gNB-CU configuration update.

· gNB-DU generates si-SchedulingInfo based on encoded SIBs provided by gNB-CU, and encodes other SI based on sib-MappingInfo determined by itself. 

· Upon request by msg1 or msg3, gNB-DU broadcasts the requested other SI. 

2.3 Broadcast time interval
Base on Proposal 3, gNB-DU should be responsible for the scheduling of transmitting system information. Besides, there’s no concept of broadcast time interval in scheduling information of SI. And the broadcast time interval provided by the gNB-CU may not be compatible with the scheduling information determined by the gNB-DU. Therefore, there is no need for gNB-CU to provide the broadcast time interval to gNB-DU. 
Proposal 3

It is proposed to remove the Broadcast Time Interval IE in the baseline TS 38.473. 

2.4 Remaining issues

There’re still some remaining issues pending on RAN2 progress,
· How to indicate whether SI/SIB is cell-specific or area-specific?
· The request granularity of msg3 is SIB or SI?
For the first bullet, gNB-CU controls other SI of multiple gNB-DUs in CU-DU architecture,. It is natural for gNB-CU to determine in which cell group the system information is valid. That is, gNB-CU should determine whether SI/SIB is cell-specific or area-specific. However, the final decision and details of indication depends on RAN2. 

For the second bullet, it seems that the request granularity of msg3 has impact on the format of SYSTEM INFORMATION DELIVERY COMMAND. Actually, whether SIB or SI granularity is supported for msg3, gNB-CU could provide the requested SIB type. E.g., if SI granularity is the final decision for msg3 request, then gNB-CU is still able to provide the requested SIB type based on sib-MappingInfo provided by gNB-DU.

Proposal 4

It is suggested gNB-CU to provide requested SIB type in SYSTEM INFORMATON DELIVERY COMMAND. 

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation 1
gNB-DU can’t provide si-SchedulingInfo of SIB1 in F1 Setup Request message. 

Proposal 1
It is proposed that gNB-DU determines the scheduling information of other SI, including SIB type, validity information, periodicity, SI-window information and SI-SIB mapping. 
Proposal 2

It is proposed gNB-CU to provide SIB messages and gNB-DU to encode the final SI message. 
Proposal 3

It is proposed to remove the Broadcast Time Interval IE in the baseline TS 38.473. 

Proposal 4
It is suggested gNB-CU to provide requested SIB type in SYSTEM INFORMATON DELIVERY COMMAND. 
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5 Text Proposal for TS 38.473 v15.1.1
8.x2.1.1
General

The purpose of the System Information Delivery procedure is to command the gNB-DU to broadcast the requested Other SI. The procedure uses non-UE associated signalling.

8.x2.1.2
Successful Operation
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Figure 8.x2.1.2-1: System Information Delivery procedure. Successful operation.
The gNB-CU initiates the procedure by sending a SYSTEM INFORMATION DELIVERY COMMAND message to the gNB-DU. 

Upon reception of the SYSTEM INFORMATION DELIVERY COMMAND message, the gNB-DU shall broadcast the requested Other SI.
<Unchanged text omitted>

9.2.x2.1
SYSTEM INFORMATION DELIVERY COMMAND

Editor’s Note: The details on all the IEs is FFS.

This message is sent by the gNB-CU and is used to deliver the Other SI to enable the gNB-DU to broadcast for a defined time interval.
Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	NR CGI
	M
	
	9.3.1.12
	NR cell identifier
	-
	

	SIBTypeList
	M
	
	9.3.1.x15
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	
	

	
	


<Unchanged text omitted>
9.3.1.x15 SIBTypeList
This IE is used by gNB-CU to provide SIB list of other SI for gNB-DU.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	>SIB type item IEs
	
	1.. <maxnoofSIBTypes>
	
	

	>>SIB Type
	M
	
	ENUMERATED(sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,…)
	


	Range bound
	Explanation

	maxnoofSIBTypes
	Maximum no. of SIB types, the maximum value is 32.


<Unchanged text omitted>


DUtoCURRCContainer,

PagingCell-Item, 

SIBType-Item,


SIBTypeList,

UEIdentityIndexValue,


GNB-CU-TNL-Association-Setup-Item,

GNB-CU-TNL-Association-Failed-To-Setup-Item,


GNB-CU-TNL-Association-To-Add-Item,

GNB-CU-TNL-Association-To-Remove-Item,

GNB-CU-TNL-Association-To-Update-Item,

<Unchanged text omitted>


id-NRCGI, 

id-PagingCell-Item,

id-PagingCell-List,

id-PagingDRX,

id-PagingPriority, 


id-SIBType-List,

id-UEIdentityIndexValue,

<Unchanged text omitted>


maxnoofSCells,


maxnoofSRBs,




maxnoofPagingCells,
maxnoofTNLAssociations
<Unchanged text omitted>

SystemInformationDeliveryCommandIEs F1AP-PROTOCOL-IES ::= {


{ ID id-NRCGI



CRITICALITY reject
TYPE NRCGI




PRESENCE mandatory
}|


{ ID id-SIBType-List


CRITICALITY reject
TYPE SIBTypeList



PRESENCE mandatory
},

...

}





<Unchanged text omitted>

IMPORTS

id-gNB-CUSystemInformation,

id-HandoverPreparationInformation,


id-TAISliceSupportList,


id-DuplicationIndication,
maxNRARFCN,

maxnoofErrors,


maxnoofBPLMNs,


maxnoofDLUPTNLInformation, 


maxnoofNrCellBands,

maxnoofULUPTNLInformation,


maxnoofLCIDs,


maxnoofQoSFlows,


maxnoofSliceItems,


maxnoofSIBTypes
FROM F1AP-Constants
<Unchanged text omitted>

GNB-CUSystemInformation::= SEQUENCE {


sImessage

OCTET STRING,


iE-Extensions




ProtocolExtensionContainer { { GNB-CUSystemInformation-ExtIEs} } OPTIONAL,


...

}
<Unchanged text omitted>

-- O





<Unchanged text omitted>

SUL-InformationExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}
SIBType ::= ENUMERATED {


sibType2,sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,

...
}
SIBTypeList ::= SEQUENCE (SIZE(1.. maxnoofSIBTypes)) OF SIBType-Item
SIBType-Item ::= SEQUENCE {


sIBType

SIBType
,

iE-Extensions
ProtocolExtensionContainer { { SIBtype-ItemExtIEs } }
OPTIONAL,


...

}

SIBtype-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}
<Unchanged text omitted>

maxnoofNrCellBands





INTEGER ::= 32

maxnoofSIBTypes






INTEGER ::= 16
maxnoofPagingCells





INTEGER ::= 256

maxnoofTNLAssociations




INTEGER ::= 256

<Unchanged text omitted>

id-PagingPriority 







ProtocolIE-ID ::= 105

id-SIBType-Item








ProtocolIE-ID ::= 106

id-SIBType-List








ProtocolIE-ID ::= 107
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