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Introduction

For CU-DU interface, the system information management function need to be discussed during normative phase. In this contribution, we provide our solutions for the system information configuration over F1 interface. The corresponding CRs for both stage 2 and stage 3 are also provided. Additionally, from CU-DU interface perspective, we also discussed the impact of recent RAN2 agreement for the On demand SI request sending in Msg3.
Discussion
Background of System information configuration for CU-DU

Before initial UE access, the UE has to acquire the System Information (SI) which is repeatedly broadcasted by the network in order to be able to access and operate properly within a specific cell. In the RAN3 meeting , it is already agreed and captured into TS38.401 that Scheduling of system broadcast information is carried out in the gNB-DU. The gNB-DU is responsible for transmitting the system information according to the scheduling parameters available. In LTE, the SI is configured by the eNB. But for the gNB with CU-DU split architecture in NR,Whether gNB-CU or gNB-DU is responsible for configuring and constructing SI ,and how to configure the SI is still an open issue.  

For CU-DU split architecture , one gNB-CU may control more than one cells belongs different gNB-DU. It is obvious that gNB-CU has the cell-specific system information of all cells while gNB-DU only know the SI of its own cells. It is more efficient to let gNB-CU configure SI in different gNB-DU .  

Furthermore, the stored SI mechanism by broadcasting some kind of index/identifier to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s) are under discussion on RAN2 . if stored SI is considered,  The index/identifier and associated system information can be applicable in more than one cell,and System information valid in one cell may be valid also in other cells. Since the stored SI could be shared by the cells which may belong to different gNB-DUs, if gNB-DU is involved in the configuration of the stored SI, the coordination between these gNB-DUs needs to be considered, which may introduce additional complexity. Thus it is reasonable and easier for gNB-CU to configure the stored SI towards one or more DUs connected with.

In the following, we provide our solutions for the SI configuration and reconfiguration over F1 interface.

System Information Configuration Procedure

When the SI configuration is needed, CU will proceed the SI configuration and send an SI configuration message to DU. On receiving the SI configuration message, DU could send a respond message in order to notify CU whether the SI configuration is successfully received or not. Once the SI configuration is successfully received by DU, DU will broadcast the SI according to the scheduling information provided by CU. The flow chart is shown as follows.
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Fig 1. SI configuration procedure 
Below is a more detailed description for the SI configuration procedure:
 When the SI configuration is needed, CU will proceed the SI configuration and transfer the SI configuration message to DU. The following information are needed: 

The Cell list;

The separately encoded container for each SI;

Scheduling information, e.g., SI-periodicity, SIB-mapping information(i.e. the list of the SIBs mapped to this SystemInformation message) and SI-WindowLength;

SI type, e.g., broadcast SI or On demand SI; 

The mapping relationship between RACH resources and the SIs, in which the RACH resources contain the frequency domain, time domain, code domain resources.
 Once received the SI configuration message, DU should send a response message to CU in order to notify CU whether the SI configuration is successfully handled or not.

 DU shall broadcast the SI message according to the scheduling information provided by CU.
Proposal 1: It is proposed to approve the above System Information Configuration procedure.

System Information Reconfiguration Procedure

When the SI reconfiguration is needed, CU will send an SI reconfiguration message to DU including the partly (or totally) updated SI. Once received the SI reconfiguration message, DU could send a response message in order to notify CU whether the SI reconfiguration is successfully handled or not. Subsequently, CU will trigger a paging message via DU to UE which indicates that SI configuration has updated. The flow chart is shown as follows.
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Fig 2. SI reconfiguration procedure 
Below is a more detailed description for the SI reconfiguration procedure:
 When the SI configuration updates, CU will send the SI reconfiguration message to DU. The context of the updated SI configuration is the same as above.  

Once received the SI reconfiguration message, DU could send a response message to CU in order to notify CU whether the SI reconfiguration is successfully handled or not.

Once the SI reconfiguration is successfully received by DU, CU will trigger a paging message via DU to UE which indicates that SI configuration has updated. 
Additionally, the value tag systemInfoValueTag in SIB1 indicates if a change has occurred in the SI messages. Thus UE can also check this value tag to verify whether the previous SI is still valid. Besides, another possible way to indicate the SI changes is by using DCI, which need to be confirmed by RAN1.
Proposal 2: It is proposed to approve the above System Information Reconfiguration procedure.

Since the SFN included in MIB changes frequently, it could be configured in gNB-DU in order to reduce the signalling overhead over F1 interface. Thus we suggest to generate the MIB in gNB-DU.

Proposal 3: It is proposed to generate the MIB in gNB-DU.

The corresponding stage2 and stage3 CRs for SI configuration and reconfiguration are shown in [1][2][3].

Stage2 CR for Function description of SI configuration & reconfiguration is proposed to be captured in TS38.401.

Stage2 CR for signalling description of SI configuration & reconfiguration is proposed to be captured in TS38.470.

Stage3 CR is proposed to be captured in TS38.473.
Proposal 4: To approve the corresponding stage2 and stage3 CRs as in [1][2][3].

Impact of On demand SI request sending in Msg3
For the On demand SI request sending in Msg3, two approaches are available: 1) the MAC Control Element (MCE) method; 2) the dedicated RRC signalling. For this issue, the latest RAN2 agreement is listed as follows:

The RRC signalling is used for SI request in Msg3.

From CU-DU split perspective, since DU has no RRC layer (no ASN.1 coding capability), the On demand SI request needs to be transferred to CU via DU. After CU successfully decoded the request message, the On demand SI request can be further processed by DU. Such kind of solution will introduce additional two-way fronthaul delay between CU and DU, and the response for this SI request could be significantly delayed. Another solution is to use the MCE method, since the MAC layer is located in DU, DU can respond the SI request directly. In this case, the two way fronthaul delay can be reduced. For this reason, we suggest RAN3 to send an LS to RAN2 for reconsidering the solution for On demand SI request sending in Msg3.

Proposal 5: It is proposed to send an LS to RAN2 to reconsider the solution for On demand SI request sending in Msg3.

Conclusion
The following observations and proposals are provided:

Proposal 1: It is proposed to approve the above System Information Configuration procedure.

Proposal 2: It is proposed to approve the above System Information Reconfiguration procedure.

Proposal 3: It is proposed to configure the MIB in gNB-DU.
Proposal 4: To approve the corresponding stage2 and stage3 CRs as in [1][2][3].
Proposal 5: It is proposed to send an LS to RAN2 to reconsider the solution for On demand SI request sending in Msg3.
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