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Introduction
In RAN3 #97bis meetings, the delivery of the system information (SI) in the disaggregated (CU-DU) architecture was discussed and agreements on system information related container were made. A LS on system information broadcast for CU/DU split scenario was sent out RAN2 [1]. 
RAN3 has discussed on the solutions of system information broadcast in high layer CU/DU split scenario and the agreements made in RAN3 are as follows:
-	The gNB-DU is responsible for the encoding of NR-MIB and RMSI message.
-	The gNB-CU is responsible for the encoding of other SI messages.

In this contribution we analyze the open issues of system information transmission on f1 interface.
Discussion
Procedures for CU/DU f1 interface
The agreed CU/DU split scenario is Option 2 (3C-like split), which is similar as 3C architecture in DC. According to the RAN3 agreement, the gNB-CU is responsible for the encoding of the dedicated RRC message with assistance information provided by gNB-DU, and the gNB-DU can have some RRC functions of encoding NR-MIB and RMSI message. Some parameters are controlled by gNB-CU such as DRX Cycle length, parameters in measConfig etc. and HO decision is made in the gNB-CU. L1 resource parameters (e.g. PUCCH, SRS) and physical layer parameters, MAC parameters (e.g. BSR, PHR, HARQ, DRX), RLC and LCH parameters should be controlled by gNB-DU [2].
There are 3 procedures for CU/DU f1 interface showed in Figure 1. One is f1 setup procedure including initial system information notification, and the others are gNB-DU and gNB-CU configuration update procedures including system information update [3]. 


[bookmark: _Ref481134799][bookmark: _Ref477877527]Figure 1 procedures for CU/DU f1 interface
The related system information in the procedures are:
· F1 setup procedure: initial system information notification
· F1 setup request message: DU -> CU
· System info owned by DU (not all of it is needed: e.g. MIB and SIB1, excluding SFN…) – in a container 
· F1 setup response message: CU -> DU
· List of cells to be activated + related SI
· CU/DU configuration update procedure: system information update
· gNB-DU Configuration Update message: DU -> CU
· gNB-DU System Information (O)
· gNB-CU Configuration Update message: CU -> DU
· gNB-CU System Information (O)
In the 4 messages of CU/DU f1 interface procedures, a part of MIB and RMSI parameters controlled by DU are transmitted to CU, e.g. MIB and RMSI configuration excluding SFN. A part of MIB and RMSI parameters controlled by CU are transmitted to DU, e.g. cellBarred and intraFreqReselection, and all the SI messages of other SI encoded by CU are transmitted to DU. To realize such functions and achieve good system performances, we propose to introduce two RRC containers for SI transmission on f1 interface, namely SystemInfoDUtoCU and SystemInfoCUtoDU.
Proposal1: Introduce two RRC containers for SI transmission on f1 interface
· SystemInfoDUtoCU
· A part of MIB and RMSI parameters controlled by gNB-DU
· SystemInfoCUtoDU
· A part of MIB and RMSI parameters controlled by gNB-CU
· Encoded SI messages of other SI
MIB parameters for CU/DU f1 interface
In this section, we discuss which MIB parameters controlled by DU are transmitted to CU and which MIB parameters controlled by CU are transmitted to DU. Table 1 shows the analysis of MIB parameters for CU/DU f1 interface based on ASN.1 of MIB in [4]. 
SFN and RMSI configuration are cell-specific parameters controlled by DU and gNB-CU does not need be aware of these parameters, these are not transmitted to gNB-CU. For handover, UE does not need to acquire MIB before sending RA to target cell, thus gNB-CU may only use a part of MIB parameters in the mobility control. For SCG configuration, gNB-CU may use a part of MIB parameters in the SCG addition. The remaining parameters in the brackets are FFS and left by RAN1 discussion.
Table 1 MIB parameters for CU/DU f1 interface
	Parameters
	Remarks
	Owner
	Transmission direction
	Reasons

	SFN
	System frame number
	DU
	no
	Cell-specific parameter and gNB-CU does not need.

	RMSI configuration
	Include:
1) Information for RMSI scheduling
2) RMSI presence flag
	DU
	no
	Cell-specific parameter and gNB-CU does not need.

	SS block time index
	Part of the SSB index transmitted explicitly in the MIB. The SSB-Index identifies this SSB in the SS-Burst-Set.
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	subCarrierSpacingCommon
	Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	dmrs-TypeA-Position
	Position of (first) DL DM-RS
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	cellBarred
	Cell barred indicator as LTE
	CU
	CU -> DU
	gNB-CU may define this parameter according to the load balance info of cells.

	intraFreqReselection
	Intra frequency barred indicator as LTE
	CU
	CU -> DU
	gNB-CU may define this parameter according to the load balance info of cells.

	reserved bits
	At least one spare bit is needed for RAN2 purposes in future
	FFS
	
	

	[CRC]
	Left by RAN1 discussion
	FFS
	
	

	[half radio frame timing]
	Left by RAN1 discussion
	FFS
	
	

	[information regarding bandwidth part]
	Left by RAN1 discussion
	FFS
	
	

	[information on actual transmitted SS block(s)]
	Left by RAN1 discussion
	FFS
	
	

	[information on tracking RS]
	Left by RAN1 discussion
	FFS
	
	



Proposal2: MIB parameters controlled by gNB-DU and transmitted to gNB-CU include SS block time index, subCarrierSpacingCommon, dmrs-TypeA-Position. 
Proposal3: MIB parameters controlled by gNB-CU and transmitted to gNB-DU include cellBarred, intraFreqReselection.
RMSI parameters for CU/DU f1 interface
In this section, we discuss which RMSI parameters controlled by DU are transmitted to CU and which RMSI parameters controlled by CU are transmitted to DU. Table 2 shows the analysis of RMSI parameters for CU/DU f1 interface based on ASN.1 of RMSI in [4].
Since MAC layer is in gNB-DU, the scheduling info of other SI is defined by gNB-DU. However, gNB-CU needs such scheduling info of other SI to encode the SI messages of other SI.  SchedulinginfoList is controlled by gNB-DU and needs to be transmitted to gNB-CU. For stored SI, gNB-CU may define areaID + valuetag for a set of cells.  Such parameters are controlled by gNB-CU and needs to be transmitted to gNB-DU. The global cell ID is per cell and configured by OAM, and gNB-CU may need to exchange the cell global ID with other gNB-DU. For HO and SCG configuration, a part of RMSI parameters are controlled by gNB-DU and gNB-CU may use them in the mobility control and SCG addition. The remaining parameters in the brackets are FFS and left by RAN2 discussion.
Table 2 RMSI parameters for CU/DU f1 interface
	Parameters
	Descriptions
	Owner
	Transmission direction
	Reasons

	SchedulinginfoList
	Scheduling information of other SIs
	DU
	DU -> CU
	Scheduling info of other SI is defined by DU, but CU needs scheduling info of other SI to encode the SI messages of other SI.

	area ID+valuetag
	Indexes for stored SI
	CU
	CU -> DU
	gNB-CU may define areaID + valuetag for a set of cells.

	GCI
	Global cell ID for ANR, per cell and configured by OAM
	DU
	DU -> CU
	gNB-CU may need to exchange the cell global ID with other gNB-DU.

	ssb-PositionsInBurst
	Indicates the time domain positions of the transmitted SS-blocks in an SS-Burst-Set
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	ss-PBCH-BlockPower
	TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power.
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	frequencyInfoUL
	UE uplink frequency
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	tdd-UL-DL-configuration
	TDD UL/DL configuration
	DU
	DU -> CU
	gNB-CU may use this parameter for HO and SCG configuration.

	[CellSelectionInfo]
	Cell selection parameters
	FFS
	
	

	[CellAccessRelatedInfo]
	Cell access control parameters, e.g. ACB
	FFS
	
	

	[RadioResourceConfigCommon]
	Common radio resource configuration for initial access, e.g., the random access parameters and the static physical layer parameters.
	FFS
	
	

	[UE Timers and Constants, timeAlignmentTimerCommon]
	Uplink parameters for UE
	FFS
	
	



Proposal4: RMSI parameters controlled by gNB-DU and transmitted to gNB-CU include SchedulinginfoList, GCI, ssb-PositionsInBurst, ss-PBCH-BlockPower, frequencyInfoUL, tdd-UL-DL-configuration. 
Proposal5: RMSI parameters controlled by gNB-CU and transmitted to gNB-DU include area ID+valuetag.
	
	


Conclusion
According to the analysis in section 2, we propose:
Proposal1: Introduce two RRC containers for SI transmission on f1 interface
· SystemInfoDUtoCU
· A part of MIB and RMSI parameters controlled by gNB-DU
· SystemInfoCUtoDU
· A part of MIB and RMSI parameters controlled by gNB-CU
· Encoded SI messages of other SI
Proposal2: MIB parameters controlled by gNB-DU and transmitted to gNB-CU include SS block time index, subCarrierSpacingCommon, dmrs-TypeA-Position. 
Proposal3: MIB parameters controlled by gNB-CU and transmitted to gNB-DU include cellBarred, intraFreqReselection.
Proposal4: RMSI parameters controlled by gNB-DU and transmitted to gNB-CU include SchedulinginfoList, GCI, ssb-PositionsInBurst, ss-PBCH-BlockPower, frequencyInfoUL, tdd-UL-DL-configuration. 
Proposal5: RMSI parameters controlled by gNB-CU and transmitted to gNB-DU include area ID+valuetag.
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