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Introduction
During the last RAN3 meeting the configuration, the encoding and the delivery of the system information (SI) in the disaggregated (CU-DU) architecture was discussed. The following agreements and open issues were captured in the Chairman’s notes [1]: 
I) CONFIGURATION IN PRE-OP 
· In pre-OP state: OAM configures the initial SI parameters owned by the CU, and OAM configures the initial SI parameters owned by the DU.
· Note: it is still FFS which initial SI parameters are owned by the CU and DU.
II) 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;
III) SI / PARAM EXCHANGE OVER F1-C
· SI exchange over F1-C shall be supported; support for exchange of encoded RRC message, parameters, or both, is FFS.
In this contribution, we discuss the ownership of the initial SI (issue I) and how they can be exchanged over the F1 interface (issue III). 
Discussion
We discuss first the ownership of the initial SI (issue I) and then we discuss the exchange of SI over the F1 interface (issues III). 
Ownership of the SI
In a previous RAN3 contribution R3-173229 [2] we analysed how the ownership of the initial SI paraments should be split between gNB-CU and gNB-DU. We used the LTE SI as a baseline and we identified the following general guidelines:
· The parameters in the MIB are owned by the gNB-DU;
· The parameters in the SIB1 are partly owned by the gNB-DU (i.e., when related to the cell/radio configuration) and partly owned by the gNB-CU (i.e., when related to cell selection, reselection and frequency priority);
· The parameters in the SIB2 are partly owned by the gNB-DU (i.e., when related to the cell/radio configuration and ACB when related to radio resources) and partly owned by the gNB-CU (i.e., ACB when related to non-radio resources);
· The parameters in the other SIBs are owned by the gNB-CU. 
The question is then how to apply these general guidelines to the NR SI. According to the current RAN2 agreements, the NR SI will be divided into Minimum SI and Other SI. 
· The Minimum SI will contain the NR-MIB and the NR-SIB1. The NR-SIB1 will probably contain more parameters with respect to the LTE-SIB1 and specifically it will contain some parameters that are in LTE-SIB2. The Minimum SI will be broadcasted (same as in LTE).
· The Other SI will contain the NR-SIB2 and the other NR-SIBs. As explained before, NR-SIB2 will probably include less parameters with respect to LTE-SIB2. The Other SI will be requested on-demand using either Message 1 (Msg1) or Message 3 (Msg3). Once a UE requests the Other SI, the network will broadcast the other SI for a given period of time. 
To simplify the RAN3 specifications, and reduce the dependency to the RAN2 specification, we believe that it would be efficient to not split the ownership of the NR-SIBs between gNB-DU and gNB-CU. This could also simplify the exchange of the SI over the F1 interface. Therefore, we propose to follow as a general guideline that the Minimum SI (NR-MIB and NR-SIB1) are owned by the gNB-DU, and the Other SI (NR-SIB2 and other NR-SIBs) are owned by the gNB-CU. 
However, we believe that exceptions are possible. For example, it is possible that the gNB-CU owns some specific parameters in the Minimum SI (e.g., cell selection and frequency priority parameters) and similarly that the gNB-DU owns some parameters in the Other SI (e.g., ACB when related to cell/radio resources). This is very much dependent on which parameters will be finally included in the Minimum SI and in the Other SI. Therefore, we propose to look into these possible exceptions once the content of the NR-MIB and the NR-SIBs becomes more stable in RAN2.  
Proposal 1	The parameters in the Minimum SI (NR-MIB and NR-SIB1) are owned by the gNB-DU. FFS whether there are any exceptions.
Proposal 2	The parameters in the Other SI (NR-SIB2 and other NR-SIBs) are owned by the gNB-CU. FFS whether there are any exceptions.

Delivery of the SI
The gNB-CU and gNB-DU need to exchange the SI over the F1 interface. For the initial configuration and delivery of the SI we think that it would be efficient to rely on the F1 Setup Request and the F1 Setup Response messages. An example call-flow of how this can be realized is shown in Figure 1. 
0. In the pre-operational phase: OAM configures the initial SI parameters owned by the gNB-CU, and OAM configures the initial SI parameters owned by the gNB-DU.
1. The gNB-DU may send the Minimum SI to the gNB-CU in the F1 Setup Request message. This allows the gNB-CU to have visibility over the Minimum SI parameters. FFS whether the Minimum SI are RRC encoded or included in a F1AP IE. 
2. The gNB-CU sends the Other SI to the gNB-DU in the F1 Setup Response message. FFS whether the Other SI are RRC encoded or included in a F1AP IE.
3. After opportune RRC encoding (FFS), the gNB-DU broadcasts the Minimum SI.
4./5. 	A UE requests the Other SI using Msg1. After opportune RRC encoding (FFS),  the gNB-DU directly broadcasts the Other SI.
6.-9. 	A UE requests the Other SI using Msg3. The gNB-DU sends an UL RRC Transfer message including Msg3 to the gNB-CU. The gNB-CU sends an F1AP Other SI Deliver Command to the gNB-DU. The gNB-DU broadcasts the Other SI.



Figure 1: Example call-flow illustrating how the SI are configured and delivered to the UE in the disaggregated (CU-DU) architecture.

Based on the above call-flow and discussion: 
Proposal 3	The gNB-DU sends the Minimum SI to the gNB-CU in the F1 Setup Request message.
Proposal 4	The gNB-CU sends the Other SI to the gNB-DU in the F1 Setup Response message.
Proposal 5	Define an “Other SI Delivery Command” from gNB-CU to gNB-DU. This command is used to request the gNB-DU to broadcast the Other SI.
It is possible that the gNB-DU and gNB-CU update some of the parameters of the SI during operation. In this case, we believe that the most efficient way to send the new parameters over the F1 is to rely on the configuration update functions. For example, in case of radio congestion the gNB-DU may decide to change some barring parameters in the NR-SIBs and it may inform the gNB-CU by sending a “gNB-DU Configuration Update” message. On the other hand, in case that some slices are not available the gNB-CU may decide to change some barring parameters in the NR-SIBs and it can send the information to the gNB-DU using a “gNB-CU Configuration Update” message. 
Proposal 6	When a change in the Minimum SI occurs, the gNB-DU sends the new Minimum SI to the gNB-CU in the “gNB-DU Configuration Update” message.
Proposal 7	When a change in the Other SI occurs, the gNB-CU sends the new Other SI to the gNB-DU in the “gNB-CU Configuration Update” message.
It is expected that in EN-DC the gNB-DU will broadcast the Minimum SI using the method explained above. The Other SI will be sent via the MeNB in a UE-dedicated RRC message (not broadcasted). Similarly, it is possible that a UE in RRC_CONNECTED receives the SI in a dedicated RRC message. We believe that these cases can be addressed by the RRC message transfer procedures and they do not require special handling. 
Conclusion
In this contribution, we discussed the ownership and the delivery of the SI.
[bookmark: _In-sequence_SDU_delivery]Proposal 1	The parameters in the Minimum SI (NR-MIB and NR-SIB1) are owned by the gNB-DU. FFS whether there are any exceptions.
Proposal 2	The parameters in the Other SI (NR-SIB2 and other NR-SIBs) are owned by the gNB-CU. FFS whether there are any exceptions.
Proposal 3	The gNB-DU sends the Minimum SI to the gNB-CU in the F1 Setup Request message.
Proposal 4	The gNB-CU sends the Other SI to the gNB-DU in the F1 Setup Response message.
Proposal 5	Define an “Other SI Delivery Command” from gNB-CU to gNB-DU. This command is used to request the gNB-DU to broadcsat the Other SI.
Proposal 6	When a change in the Minimum SI occurs, the gNB-DU sends the new Minimum SI to the gNB-CU in the “gNB-DU Configuration Update” message.
Proposal 7	When a change in the Other SI occurs, the gNB-CU sends the new Other SI to the gNB-DU in the “gNB-CU Configuration Update” message.
Proposal 8	RAN3 is kindly asked to agree with the TP in Annex 1.
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Annex 1: TP for TS 38.401

Start of Text Proposal 1 for TS 38.401
[bookmark: _Toc479931162][bookmark: _Toc483499667][bookmark: _Toc486845513][bookmark: _Toc491799135][bookmark: _Toc491800308][bookmark: _Toc491800494][bookmark: _Toc491801324][bookmark: _Toc491853012]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. 
At initial startup, the OAM configures the Minimum SI parameters in the gNB-DU and the OAM configures the Other SI parameters in the gNB-CU.
Editor’s note: How to support this function is FFS.
[bookmark: _Hlk493080938]Editor’s note: Exceptions in the parameters configured by the OAM in the gNB-DU and gNB-CU are FFS.
End of Text Proposal 1 for TS 38.401

[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 2 for TS 38.401
[bookmark: _Toc483633797][bookmark: _Toc491799117][bookmark: _Toc491800291][bookmark: _Toc491800477][bookmark: _Toc491801307][bookmark: _Toc491852995]8.X	System Information 
This function allows the delivery of the System Information to the UE. 


	Figure 8.X-1: System Information delivery. 
0. In the pre-operational phase: OAM configures the Other SI parameters in the gNB-CU, and OAM configures the Minimum SI parameters in the gNB-DU.
Editor’s note: Exceptions in the parameters configured by the OAM in the gNB-DU and gNB-CU are FFS.
1. The gNB-DU sends the Minimum SI to the gNB-CU in the F1 Setup Request message. This allows the gNB-CU to have visibility over the Minimum SI parameters 
Editor’s note: whether the Minimum SI are RRC encoded or included in a F1AP IE is FFS. 
2. The gNB-CU sends the Other SI to the gNB-DU in the F1 Setup Response message. 
Editor’s note whether the Minimum SI are RRC encoded or included in a F1AP IE is FFS.
3. The gNB-DU broadcasts the Minimum SI.
4./5. 	A UE requests the Other SI using Msg1. The gNB-DU directly broadcasts the Other SI.
6.-9. 	A UE requests the Other SI using Msg3. The gNB-DU sends an UL RRC Transfer message including Msg3 to the gNB-CU. The gNB-CU sends an F1AP Other SI Deliver Command to the gNB-DU. The gNB-DU broadcasts the Other SI.
End of Text Proposal 2 for TS 38.401
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