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Introduction
Management plane aspects for the disaggregated gNB (CU-DU) deployment were discussed in RAN3#95bis. Two different options were identified for the DU management: (1) one option in which the DU is managed with the mediation of the CU and (2) one option in which the DU is directly managed by the management platform(s). The following FFS was captured in TS 38.401:
· “Whether gNB-DU is managed by O&M or by gNB-CU is FFS. The impact on F1 interface is FFS.”
In addition, in RAN3#95bis the following agreements were captured:
Agreements:
1 A DU could support one or more cells
2 Internal structure of the gNB is not visible to the CN and to other RAN nodes (and to the UE, FMC and the WLAN)
3 The standard should not prevent to separate CP and UP
Based on these agreements, in this paper we analyse the management plane aspects for the disaggregated gNB deployment and their impact on the F1 interface. We conclude that the best approach is that the DU, CU-CP and CU-UP are managed directly by the management platform(s). Therefore, we propose to remove the corresponding FFS and we provide a text proposal for TS 38.401.
Discussion
In the disaggregated gNB deployment, two different options for managing the DU were identified in [1]. In the first option the DU is managed with the assistance/mediation of the CU. This approach would lead to a similar management system as the one used in 3G [2]. In 3G the OAM of Node B (NB) is separated in two parts. (1) The OAM linked to the actual implementation of NB, denoted as “Implementation Specific OAM”, (2) and the OAM which impacts on the traffic carrying resources in NB controlled from the RNC, denoted “logical OAM”. The “Implementation Specific OAM” is used to configure functions that are heavily dependent on the implementation of NB. It can be either routed via RNC or can directly interface the NB. The “Implementation Specific OAM” is necessary because the RCN cannot know all the hardware and software components of NB. Similarly, in the disaggregated gNB deployment, the CU cannot know all the hardware and software components of the DU. Therefore, even if RAN3 decides to go for an option in which the DU is managed with the assistance of the CU, it will also require to define a separate “Implementation Specific OAM” that interfaces directly to the DU. 
Based on the 3G experience, even when the DU is managed with the assistance of the CU, an “Implementation Specific OAM” interfacing directly toward the DU is required. This is because the CU cannot know all the hardware and software components of the DU     
In addition, in 3G a “logical OAM” function is defined over the Iub interface to allow the RNC to configure and manage the logical resources (e.g., channels and cells) located in the NB. We believe that the logical OAM function is one of the reason for the Iub never becoming a true multi-vendor interface. This is because the logical OAM function over the Iub requires the RNC to have detailed knowledge of the resources of the NB. As we explain in [3], we believe that to increase the chances of the F1-C interface to become truly inter-operable, the CU should not have detailed knowledge and control of the resources in the DU. Instead, the CU and DU should have separate responsibilities and should have the control over their own resources. 
Managing the DU with the assistance/mediation of the CU would additionally require a logical OAM function over the F1-C. It would also require the CU to have detailed knowledge of the DU resources and implementation, making more difficult for the F1-C to become interoperable.  
The other option for managing the DU is to have a direct interface between the DU and management platform(s) [1]. This approach would allow to manage and configure the DU and CU independently. A logical OAM function over the F1-C interface would not be needed. The CU and DU would be instead required to retrieve each other configurations, e.g., during the F1 setup procedure. This would allow to have clear separation of the CU and DU responsibilities and make them more independent. For example, the OAM platform could configure directly the non-UE-associated part of the system information (SI) in the DU. In this way, the CU would not need to know all the specific radio access parameters that are utilized by the DU. We believe that this would increase significantly the chances of the F1-C to become interoperable. 
Managing the DU directly via an external management platform(s) would avoid the requirement of a logical OAM function over the F1-C. It would also allow the CU and DU to be more independent, making easier for the F1-C to become interoperable.   
Another aspect to take into consideration is that the OAM platform in the future could use more advanced software (cloud) technologies. This would allow for more dynamic and efficient management solutions, such as orchestration of different type of resources. For this purpose, the possibility that the OAM can reach and configure directly the DU could enable the realization of more efficient management and orchestration mechanisms. Some of these orchestration mechanisms are currently being discussed in SA5 and should not be discussed in RAN3. Therefore, we believe that an approach where the DU is directly managed be the management platform(s) is more future-proof. 
Managing the DU directly via an external management platform(s) is a more future-proof approach when considering upcoming cloud technologies.   
Proposal 1 	The DU is directly managed by an external management platform(s). The details of this management platform(s) should not be discussed in RAN3. 
It was agreed at the last RAN3 meeting that the standard shall not prevent the separation of CP and UP. This means that in a disaggregated gNB deployment the CU can be divided into CU-CP and CU-UP. The question is then raised on whether also the CU-CP and CU-UP should be both directly connected to the management platform. We believe that being the CU-CP and CU-UP two separate entities with different functionalities the best approach would be that they are both directly managed by the OAM platform(s) for the same reasons explained above for the case of the CU and DU (observations 1-3). An example of a possible management architecture for the disaggregated gNB is depicted in Figure 1, where the DU, CU-CP and CU-UP are managed by three separate management platforms. Also in this case, the details of the management platform(s) should not be discussed further in RAN3.
[image: ]
Figure 1: Example of OAM architecture for disaggregated gNB. 
Based on the above we advance the following proposal. 
Proposal 2 	In the disaggregated gNB architecture, CU-CP and CU-UP are directly managed by the management platform(s). The details of this management platform(s) should not be discussed in RAN3.
Proposal 3 	RAN3 is kindly asked to agree with the TP is Annex I and the pCR in R3-171731.
Conclusion
In this contribution we analysed management plane aspects for the disaggregated gNB deployment. The observations are summarized in the following. 
1. Based on the 3G experience, even when the DU is managed with the assistance of the CU, an “Implementation Specific OAM” interfacing directly toward the DU is required. This is because the CU cannot know all the hardware and software components of the DU.
1. Managing the DU with the assistance/mediation of the CU would additionally require a logical OAM function over the F1-C. It would also require the CU to have detailed knowledge of the DU resources and implementation, making more difficult for the F1-C to become interoperable.  
1. Managing the DU directly via an external management platform(s) would avoid the requirement of a logical OAM function over the F1-C. It would also allow the CU and DU to be more independent, making easier for the F1-C to become interoperable.   
1. Managing the DU directly via an external management platform(s) is a more future-proof approach when considering upcoming cloud technologies. 
The proposals are summarized in the following.
Proposal 1 	The DU is directly managed by an external management platform(s). The details of this management platform(s) should not be discussed in RAN3. 
Proposal 2 	In the disaggregated gNB architecture, CU-CP and CU-UP are directly managed by the management platform(s). The details of this management platform(s) should not be discussed in RAN3.
[bookmark: _In-sequence_SDU_delivery][bookmark: _GoBack]Proposal 3 	RAN3 is kindly asked to agree with the TP is Annex I and the pCR in R3-171731.
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Annex I: TP for 38.401
In this Annex we provide a TP for 38.401 to capture the proposals above.
Start of Text Proposal for TS 38.401
10.2.2 Functions of the F1 interface protocols and functional split
[…]
10.2.2.2.3 gNB-DU management function 
Editor’s note: Whether gNB-DU is managed by O&M or by gNB-CU is FFS. The impact on F1 interface is FFS.
End of Text Proposal for TS 38.401
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