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Introduction
During the last RAN3 meeting (NR AH#2) the control of the system information (SI) in the disaggregated (CU-DU) gNB deployment was discussed. There was some consensus that the SI parameters that are frequently updated should be controlled by the DU. The following working assumption was captured in the Chairman’s notes [1]. 
	Working assumption: 
1) SFN info resides in the DU



We propose in [2] that the DU should control also other parameters that are related to radio resources. In this contribution, we discuss how the CU and DU exchange the SI parameters and how the SI are transmitted over the air. We also provide some details on how the CU can perform “cell orchestration” for the purpose of efficient inter-cell coordination among different DUs.
Discussion  
There are two possible methods to deliver the SI in the disaggregated (CU-DU) gNB deployment. 
1. The DU configures its own SI parameters (via separate DU-OAM) and sends these parameters to the CU (e.g., by using the ‘SI management function’ defined in [3]). The CU encodes the SI into RRC messages and performs the transmission using the ‘transfer of RRC messages’ function defined in [3].
2. The CU configures its own SI parameters (via separate CU-OAM) and sends these parameters to the DU (e.g., by using the ‘SI management function’ defined in [3]). The DU encodes the SI and transmits over the air.
The first solution may appear more straightforward. This is because in LTE the SI are included in the RRC specification (TS 36.331). However, there is a fundamental difference between the SI and the other RRC messages. The SI carry general information about the network that are common for all the UEs and are used to perform network access. Instead, the other RRC messages carry UE-specific control information that are used for UE-specific configuration. Therefore, the SI can be considered and treated separately with respect to the other RRC messages. 
The main drawback of the first solution is that the CU does not have detailed knowledge about the radio resources utilization in the DU. Therefore, the CU cannot optimize the scheduling of the SI. For example, the CU cannot choose the optimal frequency and time resources for sending out the SI message. 
In addition, it is worth noting that RAN2 has agreed that the UEs in RRC_IDLE or RRC_INACTIVE should be able to request the “other SI” without requiring a state transition, i.e., either using Msg1 or Msg3 [4]. By allowing the DU to encode and deliver the SI, it could be possible for the UE in RRC_IDLE or RRC_INACTIVE to retrieve on-demand the “other SI” without contacting the CU. This is possible because both Msg1 and Msg3 are sent over SRB0 and therefore are not ciphered nor integrity protected at PDCP level. This approach would make the on-demand delivery of the “other SI” much faster and more efficient. 
The delivery of the system information can be performed using in the following steps:
· [bookmark: _Hlk490172034]In pre-OP state: CU-OAM configures the system info controlled by the CU and DU-OAM configures the system info controlled by the DU
· In OP state (i.e., as soon as F1 is operational): 
1. CU sends its part of the system information to DU over F1-C. The CU can send the SI either using the “F1 setup response” message or a dedicated message.
2. DU stores the system information received from CU. 
3. DU complies the SI message (by combining the information from CU and local information) and it transmits the SI message over the air. 
Based on the discussion above, we conclude with the following proposal.
Proposal 1	The delivery of the SI includes in the following steps:
· In pre-OP state: CU-OAM configures the SI controlled by the CU and DU-OAM configures the SI controlled by the DU
· In OP state (F1 is operational): 
1. CU sends its part of the SI to DU over F1-C
2. DU stores the SI received from CU 
3. DU complies and transmits the SI over the air 

Afterwards, the CU can update its part of the system information parameters using the F1-C interface (e.g., using “F1 system info update” message from CU to DU).
[bookmark: _Hlk490206758][bookmark: _Hlk490206785]Proposal 2		The CU can update its part of the SI parameters using F1-C interface.
The CU can retrieve the SI parameters that are configured by the DU by sending a specific request over the F1-C interface. This would allow the CU to maintain an overall view of the SI configuration across multiple DUs, therefore being eventually capable of SI configuration coordination across multiple DUs.
Proposal 3		The CU can retrieve the SI parameters that are configured by the DU by sending a specific request over the F1-C interface.
The CU can be allowed to change some of the SI parameters configured by the DU for the purpose of efficient inter-cell coordination among different DUs. Example of parameters that the CU could be allowed to change are the physical cell identifier (PCI) and the random-access channel (RACH) configuration. RAN3 should discuss which parameters can be useful for inter-cell coordination. The parameters currently exchanged over the X2 interface in LTE for the purpose of inter-cell coordination could be taken as a baseline. On the other hand, we think that the CU should not be allowed to change other radio parameters that are not useful for inter-cell coordination, such as the global cell ID and the tracking area codes (TACs). The CU should also not be allowed to change any parameter that may be coupled with the DU implementation (such as parameters that are related to MAC and PHY processes). These parameters are usually semi-static and should be controlled by the DU. If needed, the operator can change these parameters using the DU-OAM. The reason is that to change these parameters the CU would be required to have very detailed knowledge of the DU implementation, which may negatively affect interoperability. 
Proposal 4		The CU should be allowed to change SI parameters controlled by the DU that are useful for inter-cell coordination (e.g., PCI and RACH configuration). The CU should not be allowed to change SI parameters controlled by the DU that are not needed for inter-cell coordination (e.g., cell ID and TAC).
Proposal 5		RAN3 to discuss which SI parameters controlled by the DU may be useful for inter-cell coordination. The X2 parameters can be taken as a baseline.  
Proposal 6	RAN3 is kindly asked to agree with the TP in Annex I for TS 38.401.
Conclusion 
In this paper, we discussed the delivery of SI in the disaggregated (CU-DU) gNB deployment.
Proposal 1	The delivery of the SI includes in the following steps:
· In pre-OP state: CU-OAM configures the SI controlled by the CU and DU-OAM configures the SI controlled by the DU
· In OP state (F1 is operational): 
1. CU sends its part of the SI to DU over F1-C
2. DU stores the SI received from CU 
3. DU complies and transmits the SI over the air 
Proposal 2		The CU can update its part of the SI parameters using F1-C interface.
Proposal 3		The CU can retrieve the SI parameters that are configured by the DU by sending a specific request over the F1-C interface.
Proposal 4		The CU should be allowed to change SI parameters controlled by the DU that are useful for inter-cell coordination (e.g., PCI and RACH configuration). The CU should not be allowed to change SI parameters controlled by the DU that are not needed for inter-cell coordination (e.g., cell ID and TAC).
Proposal 5		RAN3 to discuss which SI parameters controlled by the DU may be useful for inter-cell coordination. The X2 parameters can be taken as a baseline.  
Proposal 6	RAN3 is kindly asked to agree with the TP in Annex I for TS 38.401.
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Annex I TP for 38.401
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal for TS 38.401
[bookmark: _Toc479931162][bookmark: _Toc483499667][bookmark: _Toc483507191]10.3.2.2.4	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.
Editor’s note: How to support this function is FFS.
In the pre-operational state, the CU-OAM configures the SI controlled by the CU and the DU-OAM configures the SI controlled by the DU.
In the operational state: 
1.	CU sends its part of the SI to DU over F1-C;
2.	DU stores the SI received from CU; 
3.	DU complies and transmits the SI over the air.
The CU can update its part of the SI parameters using F1-C interface. The CU can retrieve the SI parameters that are configured by the DU by sending a specific request over the F1-C interface. The CU can change dynamically some SI parameters controlled by the DU that are useful for inter-cell coordination. 
Editor’s Note: which SI parameters can be changed by the CU for inter-cell coordination is FFS.

End of Text Proposal for TS 38.401
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