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1 Introduction
In RAN3#97 meeting, the issue of whether CU/DU controls system information or not was discussed [1]. There are still some options need to be further discussed: 

 ENCODING OF SI RRC MESSAGE – available options:

a) CU always encodes SI RRC message

b) DU always encodes SI RRC message

c) CU encodes parameters owned by CU, DU encodes parameters owned by DU?

d) DU encodes NR MIB, CU encodes other SIs?

e) DU encodes NR MIB and remaining min SI, CU encodes other SIs?

…

This contribution has further discussions on the SI function over CU/DU, and the SI delivery on F1 interface.
2 Discussion
2.1 Encoding of system information
The system information is still under discussion in RAN2, there are some agreements so far: 
· System Information is divided into Minimum SI and Other SI.
· Minimum SI is periodically broadcast and comprises basic information required for initial access and information for acquiring any other SI.
· The Other SI encompasses everything not broadcast in the Minimum SI and may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE.
· The other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE. The other SI can be request by either msg1 or msg3 for idle or inactive UE. Correspondingly, the on-demand other SI will be broadcasted at configurable periodicity upon request. For active UE, the on-demand other SI may be requested and transferred over RRC message. 
Also, there are some agreements achieved in last RAN3 meeting:

· L1 resource parameters should be controlled by DU (e.g. PUCCH, SRS).

· MAC parameters (e.g. BSR, PHR, HARQ, DRX, pending RAN2) should be controlled by DU. FFS whether longDRX-Cycle and shortDRX-Cycle (there may be others) should be controlled by CU.

· Physical layer parameters should be controlled by DU.

Based on the above RAN3 agreements, there is an obvious observation that:

Observation 1 
Regardless which node (gNB-CU or gNB-DU) encodes the whole system information, some of system information are generated by gNB-CU and some by gNB-DU.

As to the issue of which entity is responsible for encoding the whole system information, there are mainly two options:   

Option 1: gNB-CU encodes the whole system information
· In last RAN3 meeting it was already agreed that PHY/MAC parameters should be controlled by DU. If gNB-CU encodes the whole system information, an message of requesting DU to provide DU-controlled information of the required SI is needed, and DU should also sends CU the required message as response.   Since minimum SI is periodically broadcast, scheduling information of minimum SI should be sent from gNB-CU to gNB-DU periodically for scheduling the SI. 
· For other SI, configurable periodicity of the other SI may need to be provided from gNB-CU to gNB-DU for transmitting other SI; gNB-DU needs to ask gNB-CU to provide the other SI requested by msg1. For other SI requested by msg3 and RRC message, gNB-CU may need to send request to gNB-DU for the whole required SI or part of it as controlled by gNB-DU, then gNB-DU needs to provide the request SI info back to gNB-CU.
Option 2: gNB-DU encodes the whole system information
· For other SI requested by msg3, the gNB-DU does not know the request since UE RRC is located in gNB-CU. The gNB-CU needs to indicate gNB-DU to send the corresponding SI upon UE’s request. 
By comparing the above options, for the use case of on demand SI by MSG1 and MSG3, we can see that more specification works on F1 interface are needed if gNB-CU encode the system information. Therefore, 
Proposal 1
 
It is proposed RAN3 to agree gNB-DU to encode the final system information. 
2.2 System information delivery over F1

Considering the factor that all the parameters/IEs in SI are specified by RAN2, from RAN3 point of view, there is no need for RAN3 to wait RAN2 to finish all the parameter specification task, if RAN3 goes for a container based mechanism.
Proposal 2
It is proposed RAN3 agree to introduce SIB container to exchange SI parameters over F1 interface. 

As discussed, SI is owned partially by gNB-CU and partially by gNB-DU, and we assume that gNB-DU to encode the final system information. Therefore, at least there is a need to introduce new F1AP message from gNB-CU to gNB-DU to exchange SI parameters if any parameters in CU are updated, e.g., DL SI TRANSFER messages including SIB container can be introduced. 
Proposal 3   
It is proposed RAN3 to define new F1AP message DL SI TRANSFER for exchanging SI from gNB-CU to gNB-DU.

For the use case of on demand SI, per RAN2 agreements, when a UE is in idle or inactive mode, the other SI can be requested by either MSG1 or MSG3 for UE. 
· For the case of MSG1 : DU receives MSG1, assuming DU is responsible for encoding the whole SI and broadcast, so DU could just broadcast what UE requested.
· For the case of MSG3: since this message will goes directly to CU (via UL RRC message transfer over F1), again assuming DU is responsible for encoding the whole SI and broadcast, CU will then needs to inform DU the requested SI info to broadcast, then an indication from CU to DU will be needed.
From the analysis, we have the following observations, based on the WA that DU encodes all the system information:

Observation 2
For the use case of on demand SI by MSG1, no RAN3 spec impacts are foreseen.

Observation 3
For the use case of on demand SI by MSG3, an indication from CU to DU will be needed.

Besides, the following use cases requires UL SI transfer over F1 interface, 

-   For some cases, system information may be provided over RRC reconfiguration message, e.g., for carrier aggregation and dual connectivity, part of system information of the SCell/SN need to be provided by the PCell/MN over RRC message. That is, gNB-DU needs to provide part of system information to the gNB-CU, then the gNB-CU of the SN is able to provide these SI over X2/Xn interface to the MN for DC operation, or gNB-CU sends SI of SCell in dedicated RRC message for CA case. 

· It is agreed that ddedicated RRC signaling can be used to request and deliver of the requested other SI for active UE. That is, gNB-CU may need to provide other SI through RRC message.
There’re two options for gNB-CU to obtain the system information,

· Option 1: gNB-CU requests gNB-DU to provide the requested SI upon UE request or upon CA/DC operation request, which may further requires to introduce messages for requesting SI from CU to DU and response message back to CU from DU.

· Option 2: gNB-DU provides system information to gNB-CU in advance as part of normal SI exchange. 

Observation 4
For the use case of on demand SI by dedicated RRC message and CA/DC operation, either we need to introduce two messages for request and response of other SI, or we introduce SI exchange message from DU to CU. 

Based on the observations above, we have the following proposals: 
Proposal 4
It is proposed RAN3 define new F1AP message for the gNB-CU to indicate the gNB-DU to broadcast the requested other SI.
Proposal 5
It is proposed RAN3 discuss and agree one of the options for the case of on demand SI by dedicated RRC message:
· Option 1: introduce two messages for request and response of other SI between CU and DU;

· Option 2: introduce SI exchange message from DU to CU.

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1 
Regardless which node (gNB-CU or gNB-DU) encodes the whole system information, some of system information are generated by gNB-CU and some by gNB-DU.
Observation 2
For the use case of on demand SI by MSG1, no RAN3 spec impacts are foreseen.

Observation 3
For the use case of on demand SI by MSG3, an indication from CU to DU will be needed.

Observation 4
For the use case of on demand SI or CA/DC operation, either we need to introduce two messages for request and response of other SI, or we introduce SI exchange message from DU to CU. 
Proposal 1

It is proposed RAN3 agree gNB-DU to encode the final system information. 
Proposal 2
It is proposed RAN3 agree to introduce SIB container to exchange SI parameters over F1 interface. 

Proposal 3   
It is proposed RAN3 to define new F1AP message DL SI TRANSFER for exchanging SI from gNB-CU to gNB-DU.

Proposal 4
It is proposed RAN3 define new F1AP message for the gNB-CU to indicate the gNB-DU to broadcast the requested other SI.

Proposal 5
It is proposed RAN3 discuss and agree one of the options for the case of on demand SI by dedicated RRC message:

· Option 1: introduce two messages for request and response of other SI between CU and DU;

· Option 2: introduce SI exchange message from DU to CU.
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----------------------------------Unchanged sections omitted--------------------------------------

10.3.2.2.3
System Information management function

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.
gNB-DU encodes the final system information, with part of SI parameters generated in gNB-CU and others generated in gNB-DU. The system information management function includes the UL/DL system information transfer function and system information request function. 

· The DL system information transfer function is used to transfer system information parameters over F1. 
· The UL system information transfer function is used to transfer system information over F1. 
· The system information request function is to indicate the gNB-DU to broadcast the requested other SI. 
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