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1. Introduction
In the last RAN3 AH meeting, the function split between gNB-CU and gNB-DU was discussed. Related with this issue, the ways of the system information generation and transportation from gNB-CU to gNB-DU were also considered and debated. The following working assumption has been reached:
· WA: SFN info resides in the DU

However, some remaining issues are still need be further discussed such as:
1) how info is split; To be continued

2) who generates the message; To be continued

3) how it is delivered over F1; To be continued

In this contribution, the analysis about the system information function and the corresponding responsibility entity is given. Based on this, we discuss which of SIs should be controlled by the gNB-CU or by the gNB-DU and provide the suggestion on the entity with the responsibility for different RRC message generation. Furthermore, we also propose the delivery ways of different SI messages in the disaggregated gNB deployment.
2. Discussion
2.1 SI message analysis
In LTE, System Information messages are mapped directly to logical channels - the Broadcast Control CHannel (BCCH), and other dedicated RRC messages are transferred across SRBs, which are mapped via the PDCP and RLC layers onto logical channels - either the Common Control Channel (CCCH) during connection establishment or the Dedicated Control Channel (DCCH) in RRC_CONNECTED.
Since the SI messages carry the common network information for all the UEs to perform network access and have the unique mode for logical channel mapping, the ways of SI generation and delivery shall be considered independently with respect to other UE-specific RRC messages.
System information is structured by means of System Information Blocks (SIBs), each of which contains a set of functionally-related parameters. Because RAN1 and RAN2 have not yet defined the content of the SI for NR radio, therefore we take the content of the LTE SI as the baseline to analysis the content of NR SI qualitatively. 
The analysis about system information message function and the possible responsibility entity is listed in the table below:
Table 1 SI message analysis
	Message Type
	Function description
	Information related with CN
	The possible responsibility entity

	MIB
	The MasterInformationBlock includes the system information transmitted on BCH
	None
	DU

	SIB1
	SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. SystemInformationBlockType1-BR uses the same structure as SystemInformationBlockType1
	plmn-IdentityList;
	CU or DU

	SIB2
	The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.
	None
	CU or DU

	SIB3
	The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
	None
	CU

	SIB4
	The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
	None
	CU

	SIB5
	The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
	None
	CU

	SIB6
	The IE SystemInformationBlockType6 contains information relevant only for inter-RAT cell re-selection i.e. information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
	None
	CU

	SIB7
	The IE SystemInformationBlockType7 contains information relevant only for inter-RAT cell re-selection i.e. information about GERAN frequencies relevant for cell re-selection. The IE includes cell re-selection parameters for each frequency.
	t-ReselectionGERAN;

t-ReselectionGERAN-SF;
	CU

	SIB8
	The IE SystemInformationBlockType8 contains information relevant only for inter-RAT cell re-selection i.e. information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
	None
	CU

	SIB9
	The IE SystemInformationBlockType9 contains a home eNB name (HNB Name)
	None
	N/A or CU

	SIB10
	The IE SystemInformationBlockType10 contains an ETWS primary notification.
	None
	CU

	SIB11
	The IE SystemInformationBlockType11 contains an ETWS secondary notification
	None
	CU

	SIB12
	The IE SystemInformationBlockType12 contains a CMAS notification
	None
	CU

	SIB13
	The IE SystemInformationBlockType13 contains the information required to acquire the MBMS control information associated with one or more MBSFN areas.
	None
	CU

	SIB14
	The IE SystemInformationBlockType14 contains the EAB parameters.
	None
	N/A or CU

	SIB15
	The IE SystemInformationBlockType15 contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies.
	None
	CU

	SIB16
	The IE SystemInformationBlockType16 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.
	None
	CU

	SIB17
	The IE SystemInformationBlockType17 contains information relevant for traffic steering between E-UTRAN and WLAN.
	None
	CU

	SIB18
	The IE SystemInformationBlockType18 indicates E-UTRAN supports the sidelink UE information procedure and may contain sidelink communication related resource configuration information.
	None
	CU

	SIB19
	The IE SystemInformationBlockType19 indicates E-UTRAN supports the sidelink UE information procedure and may contain sidelink discovery related resource configuration information.
	plmn-IdentityList;

plmn-Index;
	CU

	SIB20
	The IE SystemInformationBlockType20 contains the information required to acquire the control information associated transmission of MBMS using SC-PTM.
	None
	CU

	SIB21
	The IE SystemInformationBlockType21 contains V2X sidelink communication configuration.
	None
	CU


From the above table, we can see that the number of information need to be provided by CN to generate the MIB\SIB messages is very limited, the most information used for RRC message generation is configured or stored in RAN side. Therefore, the influence of CN shall not be taken into account as an important factor for the SI control function split between CU and DU.
Observation: The number of information need to be provided by CN to generate the MIB\SIB messages is very limited.
Proposal 1: The influence of CN shall not be taken into account as an important factor for the SI control function split between gNB-CU and gNB-DU.
In Table 1, we assume that the content of the SI in NR will not be significantly different with respect to the content of the SI in LTE. Consequently, we give the possible responsibility entity for the MIB and SIB messages generation.
Based on Table 1, we can observe that:

1) MIB message generation

The MIB defines the most essential physical layer information of the cell. Since the MIB contains the essential physical layer information and radio parameters, and transmits frequently and periodically. If gNB-CU control the MIB message generation, gNB-DU should send the updated information such as SFN to the gNB-CU every time, this would be very inefficient way for system message transportation. In this sense, gNB-DU generates and transmits MIB message to UE will be more efficiently than gNB-CU does. However the MIB message is a RRC message and shall be controlled by RRC layer in gNB-CU traditionally. In order to maintain the standard consistency, we give a proposal with consideration both consistency and efficiency that MIB message shall be generated, stored and transmitted by gNB-DU and the configuration of MIB message transmission is controlled by gNB-CU. 
Proposal 2: MIB message shall be generated, stored and transmitted by gNB-DU and the configuration of MIB message transmission is controlled by gNB-CU.
2) SIB1 message generation
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of the other system information blocks. The SIB1 message generation needs the cooperation between gNB-CU and gNB-DU. Some parameters in SIB1 fall under the responsibility of the gNB-DU, such as frequency band indicator, TDD configuration and cell access related info, on the other hand, some parameters should be controlled by the gNB-CU, such as PLMN identity list, cell selection info. Neither of them can generate SIB1 message independently without other’s help. So there are two ways to generate SIB1 message:

1. The gNB-DU sends required information for SIB1 message generation to gNB-CU; the gNB-CU then generates and sends the SIB1 message to the gNB-DU.
2. The gNB-CU sends required information to gNB-DU; the gNB-DU generates and sends the SIB1 message to UEs directly. 

Obviously, the first way is more consistent with the procedure of LTE RRC message generation, and the secondary way is more efficient. From the point of reducing the impact on UE modification, the first way is more up for consideration.
Proposal 3: SIB1 message generation and transmission should be controlled by gNB-CU.
3) SIB2 - SIB21 message generation
For all rest SIB messages, such as LTE SIB2 - SIB21, they are scheduled in time domain and are not sensitive to the latency. Furthermore, the most functions of the rest SIBs are controlled by CU, see Table 1. Consequently, the generation and transmission of these SIB messages shall be controlled by CU.
Proposal 4: The generation and transmission of the rest SIB messages should be controlled by gNB-CU.
2.2 MIB/SIB delivery in disaggregated gNB
Based on the above considerations, there are two potential methods to deliver the MIB/SIB messages in the disaggregated gNB deployment. 

1. For MIB message, gNB-CU transmits MIB transmission configuration parameters to gNB-DU over F1-C, then gNB-DU generates, stores and transmits the MIB RRC message over the air based on the gNB-CU MIB transmission configuration parameters.
2. For SIB messages, gNB-CU encodes the SI into RRC messages and transmits them to gNB-DU with SI transmission configuration parameters over F1-C, then gNB-DU stores and transmits these RRC messages over the air based on the gNB-CU SI transmission configuration parameters.
The above methods take the different delivery ways for different messages. For the periodical transmission message with the physical layer information i.e. MIB, this message can be generated and transmitted by gNB-DU. On the other hand, for the messages with more dependence on RRC function, they can be generated and be controlled to transmit by gNB-CU.
Proposal 5: For MIB message, gNB-CU transmits MIB transmission configuration parameters to gNB-DU over F1-C, gNB-DU generates, stores and transmits the MIB RRC message over the air based on the gNB-CU MIB transmission configuration parameters.
Proposal 6: For SIB messages, gNB-CU generats the SI  RRC messages and transmits them to gNB-DU with SI transmission configuration parameters over F1-C, then gNB-DU stores and transmits these RRC messages over the air based on the gNB-CU SI transmission configuration parameters.
Proposal 7: RAN3 is kindly asked to agree with the TP in R3-173045.
3. Proposal
In this contribution, we discuss whether MIB/SIB message generation and transmission should be controlled by the gNB-CU or by the gNB-DU. Furthermore, we also propose two delivery ways for MIB/SIB messages in the disaggregated gNB deployment.
Observation: The number of information need to be provided by CN to generate the MIB\SIB messages is very limited.

Proposal 1: The influence of CN shall not be taken into account as an important factor for the SI control function split between gNB-CU and gNB-DU.
Proposal 2: MIB message shall be generated, stored and transmitted by gNB-DU and the configuration of MIB message transmission is controlled by gNB-CU.
Proposal 3: SIB1 message generation and transmission should be controlled by gNB-CU.

Proposal 4: The generation and transmission of the rest SIB messages should be controlled by gNB-CU.

Proposal 5: For MIB message, gNB-CU transmits MIB transmission configuration parameters to gNB-DU over F1-C, then gNB-DU generates, stores and transmits the MIB RRC message over the air based on the gNB-CU MIB transmission configuration parameters.
Proposal 6: For SIB messages, gNB-CU generats the SI  RRC messages and transmits them to gNB-DU with SI transmission configuration parameters over F1-C, then gNB-DU stores and transmits these RRC messages over the air based on the gNB-CU SI transmission configuration parameters.
Proposal 7: RAN3 is kindly asked to agree with the TP in R3-173045.
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