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1. Introduction
For system information management function in F1 interface, some issues which require further discussion still remained. In this contribution, we focus on the necessity of broadcast time interval and SI modification initiated by the gNB-DU, and provide our view on them.
2. Discussion
2.1 Broadcast time interval

In section 8.5.1.2 of [1], there is the Editor’s Note as follows:

	Editor’s Note: It is FFS whether Broadcast Time Interval IE is needed.


The Broadcast Time Interval IE means the time interval for broadcasting of other SI, such as periodicity of the SIB in LTE. In CU-DU split, because other SI is encoded by the gNB-CU and is mapped onto the RRC message, the gNB-CU may be responsible for determining the time interval for broadcasting of other SI depending on the type of other SI to be broadcasted. For example, if the SI is necessary to be broadcasted frequently, the time interval may have small value. Otherwise, the large value will be set as the time interval of the SI.

Observation 1: The gNB-CU may be responsible for determining the time interval for broadcasting of other SI depending on the type of other SI to be broadcasted.

In LTE, all SIBs except SIB1 are flexibly mapped onto SI messages. Each SIB is contained in a single SI message, and a single SI message can contain multiple SIBs with the same periodicity. It is assumed that the RRC message for transmitting other SIs is the SI message like LTE. Considering these features in CU-DU split, according to which node performs mapping of other SIs to SI message, there may be following two options:

· Option 1: the gNB-DU performs mapping of other SIs to SI messages during F1 Setup procedure
· Option 2: the gNB-CU performs mapping of other SIs to SI messages during F1 Setup procedure
In Option 1, the gNB-DU may receive the time interval related to other SIs over the F1 Setup Response message from the gNB-CU as shown in Figure 1(a). The SIBx denotes x-th system information block. Then, it may perform mapping multiple SIs with the same periodicity into one SI message. In order to inform the gNB-CU that the SI is mapped onto which SI message, the additional signalling toward the gNB-CU is necessary. It is because the gNB-CU should be able to command the gNB-DU to broadcast the SI message corresponding to on-demand request SI.
In Option 2, when to receive the F1 Setup Request message, as illustrated in Figure 1(b), the gNB-CU may perform mapping other SIs it manage onto SI messages and determine the time intervals associated with other SIs. Then, it provides the gNB-DU with SIx message and the time interval for SIx via the F1 Setup Response message. SIx denotes x-th SI message. Unlike Option 1, there is no additional signalling. So, from signalling point of view, Option 2 has an advantage which reduces unnecessary signalling.
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Figure 1. Signalling flow for mapping other SIs to SI messages
Observation 2: It is beneficial for the gNB-CU to perform mapping of other SIs to SI messages and provide SI messages and the time interval for SI messages to the gNB-DU during the F1 Setup procedure.
The time interval for broadcasting of the SI may be changed while the MIB and SIB1 are scheduled with fixed periodicity. When it is changed, the gNB-CU can provide the updated time interval to the gNB-DU using the following procedures:
· gNB-CU Configuration Update procedure
· System Information Delivery procedure

In general case, the gNB-CU may send to the gNB-DU the changed time interval value immediately using the gNB-CU Configuration Update procedure. When the gNB-CU receives the on-demand request SI, however, if it wants to change the time interval for requested SI, it may be beneficial to use the System Information Delivery procedure to inform the gNB-DU of the updated time interval.
Observation 3: In case the gNB-CU wants to change the time interval for requested SI, it may be beneficial to provide the gNB-DU with the changed time interval during the System Information Delivery procedure.
Based on above observations, the following proposals are suggested:

Proposal 1: Broadcast Time Interval IE should be included into the F1 Setup Response message.

Proposal 2: Broadcast Time Interval IE can be contained into the System Information Delivery procedure.

2.2 SI modification initiated by the gNB-DU
Considering the situation of radio interface, the other SI may be necessary to be modified in the RRC layer at the gNB-CU. For example, in RAN2, the Access Class Barring (ACB) for NR has been discussed. As LTE, the ACB parameters in NR may belong to other SI. Due to the congestion over the radio interface (e.g., the frequency of the random access of UEs reaches a certain threshold, or the number of UEs which attempt the random access is suddenly increased over a certain level, or the amount of radio resource in use exceeds certain level), the ACB parameters may be needed to be changed. The gNB-CU can modify the ACB parameters but does not perceive the congestion over the radio interface. So, when the gNB-DU detects the congestion situation, it needs to provide the gNB-CU with the information which can assist update of the ACB parameters. For this, the gNB-DU Configuration Update procedure may be used.
Proposal 3: When other SI has to be modified based on the situation of radio interface, the gNB-DU should trigger the gNB-DU Configuration Update procedure to provide the gNB-CU with the information which can assist the SI modification.
3. Conclusion
In this contribution, we focused on the necessity of broadcast time interval and SI modification initiated by the gNB-DU, and provided our view on them. The following proposals are kindly suggested to RAN3:
Proposal 1: Broadcast Time Interval IE should be included into the F1 Setup Response message.

Proposal 2: Broadcast Time Interval IE can be contained into the System Information Delivery procedure.

Proposal 3: When other SI has to be modified based on the situation of radio interface, the gNB-DU should trigger the gNB-DU Configuration Update procedure to provide the gNB-CU with the information which can assist the SI modification.

Proposal 4: It is proposed to agree the TP for TS 38.473
4. References
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5. Text Proposal for TS 38.473
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
8.5.1
System Information Delivery

8.5.1.1
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.

8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: System Information Delivery procedure. Successful operation.
The gNB-CU initiates the procedure by sending a SYSTEM INFORMATION DELIVERY COMMAND message to the gNB-DU. 
If the Broadcast Time Interval IE is contained in the SYSTEM INFORMATION DELIVERY COMMAND message, the gNB-DU shall store this information and use it to broadcast the Other SI for the time interval.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.5
F1 SETUP RESPONSE

This message is sent by the gNB-CU to transfer information for a TNL association.

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

	Cells to be Activated List
	
	0.. 1
	
	
	
	

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	List of cells to be activated
	YES
	reject

	>>NCGI
	M
	
	9.3.1.y1
	
	-
	-

	>>gNB-CU System Information
	M
	
	9.3.1.x
	RRC container with system information owned by gNB-CU 
	-
	-

	>>PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.8
GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by a gNB-CU to a gNB-DU to acknowledge update of information for a TNL association.
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

	Cells to be Activated List
	
	0.. 1
	
	List of cells to be activated
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NCGI
	M
	
	9.3.1.y1
	
	-
	-

	>> gNB-CU System Information
	M
	
	9.3.1.x
	RRC container with system information owned by gNB-CU
	-
	-

	>>PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.10
GNB-CU CONFIGURATION UPDATE
This message is sent by the gNB-CU to transfer updated information for a TNL association.

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

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NCGI
	M
	
	9.3.1.y1
	
	-
	-

	>> gNB-CU System Information
	M
	
	9.3.1.x
	RRC container with system information owned by gNB-CU
	
	

	>>PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NCGI
	M
	
	9.3.1.y1
	
	-
	-


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.4
System Information messages

9.2.4.1
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

	Cell ID
	M
	
	FFS
	NR cell identifier
	-
	

	SI type list
	
	1
	
	
	
	

	>SI type item IEs
	 
	1 .. <maxnoofSITypes>
	
	
	
	

	>>Other SI Type
	M
	
	ENUMERATED (FFS, …)
	Other SI Type
	YES
	reject

	>>Broadcast Time Interval 
	O
	
	INTEGER (0..FFS)
	Time interval for broadcasting of Other SI
	FFS
	FFS


	Range bound
	Explanation

	maxnoofSITypes
	Maximum no. of SI Types. Value is FFS


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.x
gNB-CU System Information
This IE contains the system information generated by the gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SI Messages List Item
	
	1..<maxnoofSITypes>
	
	

	>SI Message
	M
	
	ENUMERATED (FFS, …)
	Other SI

	>Broadcast Time Interval
	M
	
	INTEGER (0..FFS)
	Time interval for broadcasting of Other SI


	Range bound
	Explanation

	maxnoofSITypes
	Maximum no. of SI Types. Value is FFS.


<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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