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1. Introduction
In the last RAN3 meeting, it was agreed that the gNB-DU and the gNB-CU are responsible for the encoding of NR-MIB and RMSI, and other SI messages respectively. In this contribution, we focus on the necessity of broadcast time interval, CU-DU signalling for support of on-demand SI request and SI Modification procedure, 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.


This IE means the time interval for broadcasting of other SI, such as periodicity of the SIB in LTE. Each SIB except the MIB and SIB1 has its periodicity in LTE. So, the SIB is broadcasted every periodicity if the eNB decides to broadcast it. This periodicity is determined depending on the type of SIB to be broadcasted. That is, if the SIB should be broadcasted frequently, its periodicity value is small. Otherwise, the large value will be set as the periodicity of the SIB. Similarly, in NR, the gNB-CU is responsible for deciding periodicity value for the SI to be broadcasted. Therefore, the determined time interval value for the SI is indicated to the gNB-DU using the System Information Delivery procedure.
Proposal 1: Broadcast Time Interval IE should be included into the System Information Delivery procedure.
2.2 CU-DU signalling for support of on-demand SI request
In RAN2 NR Adhoc #2 meeting, the MSG1 and MSG3 based SI request methods for on-demand SI request were agreed. For the MSG1 based SI request method, the number of SIs which the UE can require may be limited because this method is operated based on RACH preamble. On the other hand, the MSG3 based SI request method does not have that limitation due to using the RRC message. So, it may be used to require various SIs.
Observation 1: In order to be able to require various SIs, the MSG3 based SI request method may be used.

In the last RAN3 meeting, it is mentioned that the MSG3 based SI request method will introduce additional two-way fronthaul delay between CU and DU, and the response for this SI request could be significantly delayed [2]. However, this concern is not a problem. It is because the SI which should not be affected by the delay between the CU and the DU may be broadcasted through the MIB or the RMSI. Also, if this SI cannot be included into the MIB or the RMSI, it may be located in the gNB-DU and be delivered using the MSG1 based SI request method.
Observation 2: The SI which should not be affected by the delay between the CU and the DU may be broadcasted using the MIB, the RMSI, or the MSG1 based SI request method.
Based on above observations, the following proposal is suggested:

Proposal 2: On-demand SI request based on MSG1 and MSG3 should be supported in CU-DU split.

In the last RAN3 meeting, it was agreed that the SI owned by gNB-CU is transmitted to the gNB-DU via the F1 Setup Response. So, the gNB-DU may have other SIs. As shown in Figure 1, when to receive the MSG1 based SI request, the gNB-DU checks if it can broadcast the requested SI, and then sends the MSG2 to the UE transmitting SI request. After that, the gNB-DU broadcasts the requested SI. The signalling between the gNB-CU and gNB-DU is unnecessary. 
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Figure 1. Signalling flows for support of MSG1 based SI request
In case of MSG3 based SI request, as illustrated in Figure 2, when the gNB-CU receives the MSG3 based SI request, it may inform the gNB-DU of broadcasting the requested SI because the gNB-DU does not know that the UE requests which SI. Depending on whether the gNB-DU has the requested SI related information or not, as shown in Figure 2 (a) and (b), two signalling flows are able to be considered. Figure 2(a) illustrates the case the gNB-DU has the requested SI related information, while Figure 2(b) describes the case it has not. Then, the gNB-DU sends the MSG4 including the SI response for the SI request and broadcasts the requested SI.
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Figure 2. Signaling flow for support of MSG3 based SI request

Proposal 3: The gNB-CU should inform the gNB-DU of broadcasting the requested SI when it receives the MSG3 based SI request.

2.3 SI Modification procedure initiated by the gNB-DU
Considering the situation of radio interface, the 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 the 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.
Proposal 4: When the SI has to be modified considering the situation of radio interface, the gNB-DU may generate the message 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, CU-DU signalling for support of on-demand SI request and SI Modification procedure, 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 System Information Delivery procedure.
Proposal 2: On-demand SI request based on MSG1 and MSG3 should be supported in CU-DU split.

Proposal 3: The gNB-CU should inform the gNB-DU of broadcasting the requested SI when it receives the MSG3 based SI request.

Proposal 4: When the SI has to be modified considering the situation of radio interface, the gNB-DU may generate the message to provide the gNB-CU with the information which can assist the SI modification.

Proposal 5: It is proposed to agree the TP for TS 38.473
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5. Text Proposal for TS 38.473
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
8.4.2 
DL RRC Message Transfer

8.4.2.1
General

The purpose of the DL RRC Message Transfer procedure is to transfer RRC message to the gNB-DU.

8.4.2.2
Successful operation
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Figure 8.4.2.2-1: DL RRC Message Transfer procedure.

If a UE-associated logical F1-connection exists or if this is to be established [FFS], the DL RRC MESSAGE TRANSFER message shall contain the gNB-CU UE F1AP ID IE. 

Editor’s note: If UE context setup is used to set up the UE-associated logical F1 connection (instead of the DL RRC Message Transfer) the paragraph above can be removed. 
If the SI Type IE is included into the DL RRC MESSAGE TRANSFER message, then the gNB-DU shall broadcast the SI indicated by it.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.5.1
System Information Delivery
8.5.1.1
General
The purpose of the System Information Delivery procedure is used to deliver the Other SI to enable the gNB-DU to broadcast for a defined time interval. 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. 

Upon reception of the SYSTEM INFORMATION DELIVERY COMMAND message, the gNB-DU shall broadcast the Other SI for the time interval indicated in the Broadcast Time Interval IE.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3 
RRC Message Transfer messages
9.2.3.1
INITIAL UL RRC MESSAGE TRANSFER
This message is sent by the gNB-DU to transfer the initial layer 3 message to the gNB-CU over the F1 interface.

Direction: gNB-DU (gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PCI (FFS)
	M
	
	FFS
	Physical Cell Identifier of the serving cell
	FFS -
	FFS

	C-RNTI
	M
	
	FFS
	C-RNTI allocated at the gNB-DU
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	
	
	


Editor’s note: PCI is FFS and to be confirmed. It is assumed it is needed for RRC connection reestablishment procedure. That is, when UE sends RRC connection reestablishment request, gNB-CU needs to fetch UE context based on PCI and C-RNTI. The IE definition of C-RNTI and PCI are FFS pending agreements in other groups. 
9.2.3.2
DL RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.

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
	ignore

	gNB-CU UE F1AP ID
	O
	
	9.3.1.4
	If gNB-CU refuse RRC connection setup, then no gNB-CU UE F1AP ID will be provided [FFS].  
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PCI (FFS)
	O
	
	FFS
	
	FFS
	FFS

	C-RNTI (FFS)
	O
	
	FFS
	
	FFS
	FFS

	SRB ID
	M
	
	9.3.1.7
	
	
	

	RRC-Container
	M
	
	9.3.1.6
	
	
	

	SI Type
	O
	
	INTEGER (0..FFS)
	SI Type which the UE requests the broadcast
	
	


Editor’s Note: PCI and RNTI may not be needed depending on which alternative is selected for UE initial access. The IE definition of C-RNTI and PCI are FFS pending agreements in other groups. It is also FFS whether the absence of gNB-CU UE F1AP ID is used to indicate refusal of RRC connection setup.
<<<<<<<<<<<<<<<<<<<< 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
	M
	
	INTEGER (0..FFS)
	Time interval for broadcasting of Other SI
	FFS
	FFS


	Range bound
	Explanation

	maxnoofSITypes
	Maximum no. of SI Types. Value is FFS


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