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Introduction
[bookmark: _Hlk496548534]During previous RAN3 meetings, the encoding of the system information (SI) in the disaggregated (CU-DU) architecture was discussed. The following agreements were captured in the Chairman’s notes [1]: 
· MIB is encoded in DU;
· RMSI is encoded in DU;
· Other SIBs are encoded in CU.
RAN3 also agreed on the introduction of the “System Information Delivery Command” procedure to enable the on-demand broadcast of the Other SI. Based on these agreements, in this contribution we address the remaining issues related to the delivery of the SI and we present the signalling flow for configuring and for broadcasting the SI. We propose to capture this signalling flow in TS 38.401.
Discussion
In this contribution, we analyse the case where the SI are broadcasted. The case where the SI are requested and provided to the UE using dedicated RRC signalling is not discussed here, as it can be handled using other F1AP procedures (e.g., RRC Message Transfer procedure).
The NR SI are divided into Minimum SI and Other SI [2]. The Minimum SI comprise the NR-MIB and the NR-SIB1 that are periodically broadcasted. The Other SI comprise the NR-SIBs that encompass everything not broadcasted in the Minimum SI and may either be broadcasted, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE. If the Other SI are requested by the UE, the network may broadcast them for a predefined time interval. A UE in RRC_IDLE or RRC_INACTIVE needs to perform a random-access procedure before requesting the Other SI. The UE can then request the Other SI either using MSG1 or using MSG3. When MSG1 is used, the network acknowledges the request in MSG2. In the disaggregated architecture, the gNB-DU can send directly MSG2 to the UE to acknowledge the SI request. On the other hand, when MSG3 is used, the network acknowledges the request in MSG4. In this case, the gNB-CU should generate MSG4 and include it in the “System Information Delivery Command” message toward the gNB-DU. This enables the gNB-DU to transparently send MSG4 to the UE to acknowledge the SI request. 
[bookmark: _Hlk502833379]Proposal 1	Include an RRC container in the “System Information Delivery Command” message to carry MSG4. This enables the gNB-DU to transparently send MSG4 to the UE to acknowledge the SI request.

Another open issue is whether the time interval for broadcasting the SI should be configured by the gNB-DU or by the gNB-CU. The gNB-DU and its cells are configured via O&M and the gNB-DU is responsible for scheduling the SI. Therefore, it seems logical that the O&M also configures a default time interval for broadcasting the Other SI in the gNB-DU (e.g., as part of the cell configuration). It is also worth noting that in case that the UE requests the Other SI using MSG1, the gNB-DU must have this information to know for how long to broadcast the Other SI. The possibility for the gNB-CU to request a different broadcast time interval for a given request, which is possible only in case that the UE requests the Other SI using MSG3, is an optimization that may be discussed at a later time. 
Proposal 2	The O&M configures a default broadcast time interval for the Other SI in the gNB-DU.

Figure 1 shows the procedure for configuring the SI in the gNB-DU and gNB-CU and for broadcasting the SI over the air. The procedure consists of the steps described in the following. 


Figure 1: Example call-flow illustrating how the SI are configured and delivered to the UE.
0. In the pre-operational phase, the O&M configures the Minimum SI (NR-MIB and NR-SIB1) in the gNB-DU, and the O&M configures the Other SI in the gNB-CU.
1. The gNB-DU may optionally send the Minimum SI to the gNB-CU in the F1 Setup Request message. The gNB-CU stores the Minimum SI. This allows the gNB-CU to have visibility over the Minimum SI parameters that are broadcasted. 
2. The gNB-CU sends the Other SI to the gNB-DU in the F1 Setup Response message. The gNB-DU stores the Other SI.  
3. The gNB-DU broadcasts the Minimum SI over the air. Depending on the network configuration, the gNB-DU may also broadcast the stored Other SI.
4.-6. 	A UE requests the Other SI using MSG1. The gNB-DU acknowledges the request by sending MSG2 to the UE. The gNB-DU broadcasts the stored Other SI for a predefined time interval. 
7.-11. 	A UE requests the Other SI using MSG3. The gNB-DU sends the Initial UL RRC Message Transfer including MSG3 to the gNB-CU. The gNB-CU sends the F1AP System Information Delivery Command message to the gNB-DU, including MGS4 that contains an acknowledgment for the UE. The gNB-DU sends transparently MSG4 to the UE to acknowledge the SI request. The gNB-DU broadcasts the stored Other SI for a predefined time interval.
NOTE: If needed, the gNB-CU can update the Other SI stored in the gNB-DU by using the gNB-CU Configuration Update procedure. 
Based on the above call-flow and discussion: 
Proposal 3	RAN3 is kindly to agree with the text proposal for the BL CR to TS 38.401 in Annex I.
Conclusion
In this contribution, we discussed the ownership and the delivery of the SI.
[bookmark: _In-sequence_SDU_delivery]Proposal 1	Include an RRC container in the “System Information Delivery Command” message to carry MSG4. This enables the gNB-DU to transparently send MSG4 to the UE to acknowledge the SI request.
Proposal 2	The O&M configures a default broadcast time interval for the Other SI in the gNB-DU.
Proposal 3	RAN3 is kindly to agree with the text proposal for the BL CR to TS 38.401 in Annex I.
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Annex 1: TP for the BL CR to TS 38.401
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 38.401
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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, the O&M configures the Minimum SI (NR-MIB and RMSI) in the gNB-DU, and the O&M configures the Other SI in the gNB-CU.
1. The gNB-DU may optionally send the Minimum SI to the gNB-CU in the F1 Setup Request message. The gNB-CU stores the Minimum SI. This allows the gNB-CU to have visibility over the Minimum SI parameters that are broadcasted. 
2. The gNB-CU sends the Other SI to the gNB-DU in the F1 Setup Response message. The gNB-DU stores the Other SI.  
3. The gNB-DU broadcasts the Minimum SI over the air. Depending on the network configuration, the gNB-DU may also broadcast the stored Other SI.
4.-6. 	A UE requests the Other SI using MSG1. The gNB-DU acknowledges the request by sending MSG2 to the UE. The gNB-DU broadcasts the stored Other SI for a predefined time interval.
7.-11. 	A UE requests the Other SI using MSG3. The gNB-DU sends the Initial UL RRC Message Transfer including MSG3 to the gNB-CU. The gNB-CU sends the F1AP System Information Delivery Command message to the gNB-DU, including MGS4 that contains an acknowledgment for the UE. The gNB-DU sends transparently MSG4 to the UE to acknowledge the SI request. The gNB-DU broadcasts the stored Other SI for a predefined time interval.
NOTE: If needed, the gNB-CU can update the Other SI stored in the gNB-DU by using the gNB-CU Configuration Update procedure.


End of Text Proposal 1 for TS 38.401

	4/4	
image1.emf
UE gNB-DU gNB-CU

gNB

1. F1 Setup Request (Minimum SI)

3. Minimum SI

0. Minimum SI 

configured by OAM

0. Other SI 

configured by OAM

2. F1 Setup Response (Other SI)

4. MSG1: Other SI Request

5. MSG2: ACK for SI Request

7. MSG3: Other SI Request

8. Initial UL RRC Message Transfer

9. System Information Delivery Command

10. MSG4: ACK for SI Request

6. Other SI

11. Other SI


Microsoft_Visio_Drawing.vsdx

UE
gNB-DU
gNB-CU
gNB
1. F1 Setup Request (Minimum SI)
3. Minimum SI
0. Minimum SI configured by OAM
0. Other SI 
configured by OAM
2. F1 Setup Response (Other SI)
4. MSG1: Other SI Request
5. MSG2: ACK for SI Request
7. MSG3: Other SI Request
8. Initial UL RRC Message Transfer
9. System Information Delivery Command
10. MSG4: ACK for SI Request
6. Other SI
11. Other SI



Microsoft_Visio_Drawing1.vsdx

UE
gNB-DU
gNB-CU
gNB
1. F1 Setup Request (Minimum SI)
3. Minimum SI
0. Minimum SI configured by OAM
0. Other SI 
configured by OAM
2. F1 Setup Response (Other SI)
4. MSG1: Other SI Request
5. MSG2: ACK for SI Request
7. MSG3: Other SI Request
8. Initial UL RRC Message Transfer
9. System Information Delivery Command
10. MSG4: ACK for SI Request
6. Other SI
11. Other SI



