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Introduction
In the previous meeting, RAN3 has decided to select split option 2 (based on centralised RRC/PDCP and distributed RLC/MAC/PHY) for normative work in Release 15. RAN3 has also started working on the definition of a new open interface between CU and DU for split option 2, namely F1 interface. The following agreements related to the F1 interface were achieved: 
Agreements:
1 The new interface is made of F1-CP and F1-UP interfaces with associated procedures
2 	Internal structure of the gNB is not visible to the CN and to other RAN nodes (and the UE and FMC and the WLAN)
3 The standard should not prevent to separate CP and UP
4 Termination point of the interface NG, X2, Xn and S1-U are the gNB
Based on the agreements above, in this paper we analyse different possible 5G deployments. We observe that there are two 5G deployment options: (1) collapsed gNB deployment and (2) disaggregated gNB deployment. For the disaggregated gNB deployment, we discuss the benefits of the separation of CU-CP and CU-UP. We observe that for having a fully interoperable disaggregated gNB deployment a new control interface between CU-CP and CU-UP shall be specified in RAN3. We refer to this new interface as E1. 
Discussion
Based on the latest agreements in RAN3, we observe that there are two 5G network deployment options, as described in the following.
1. Collapsed gNB deployment (Fig. 1a): in this deployment all the RAN protocols and functions are located within the same site. This deployment option corresponds to the one that is currently used in LTE. As this deployment scenario is similar to the LTE architecture, it ensures maximum backwards compatibility with existing deployments. 
2. Disaggregated gNB deployment (Fig. 1b): in this deployment the RAN protocols and functions are distributed over different physical nodes, namely DU and CU. RAN3 has agreed that the standard should not prevent the separation of CP and UP, which means that the CU can be further divided into CU-CP and CU-UP. The DU hosts the RLC/MAC/PHY protocols, the CU-CP hosts the PDCP-C/RRC protocols and the CU-UP hosts the PDCP-U (and SDAP) protocols. This deployment provides the possibility of optimizing the location of different RAN functions based on the scenario and desired performance. For example, the CU-CP could be placed in a location close to the DU. It could also be co-located with the DU, thus providing short latency for the critical CP procedures[footnoteRef:1], such as connection (re)establishment, handover, and state transition. On the other hand, the CU-UP could be centralized in a regional or national data center, thus favoring cloud implementation, and providing a central termination point for UP traffic in dual-connectivity and tight-interworking scenarios [1]. An additional CU-UP could be also placed closer (or co-located) with the DU to provide a local termination point for the UP traffic for applications that require very low latency, e.g., for URLLC traffic. This implies that there should be a many-to-many relation between DU and CU-UP within a disaggregated gNB. This would allow to take maximum advantage of the CU-CP and CU-UP separation.   [1:  It is worth to remind that RAN2 is optimizing the design of the NR L2/L3 protocol stack for the case where the transport latency between PHY/MAC/RLC and PDCP-C/RRC is negligibly low [2].] 

Observation 1	In the disaggregated gNB deployment, the separation of CU-CP and CU-UP offers the possibility of optimizing the location of different RAN functions based on the scenario and desired performance.


[image: ]
Figure 1: Different deployment options for 5G.
In the disaggregated gNB of Fig. 1(b) there is a need to coordinate the CU-CP and the CU-UP. For instance, some functions that require coordination between CU-CP and CU-UP are: 
· CU-CP shall set-up, modify and configure the DRBs in the CU-UP;
· CU-CP shall configure the security keys in the CU-UP for RAN security activation and configuration;
· Using the new QoS framework, CU-CP shall configure CU-UP on how to perform the mapping between QoS-flows and DRBs, e.g., by configuring the SDAP protocol. 
For this reason, we observe that a new open interface between CU-CP and CU-UP is required to enable these functions. We refer to this new interface as E1. The E1 is purely a control interface and it does not require a UP part. This is because CU-CP and CU-UP shall not exchange UP traffic.  
Observation 2	In the disaggregated gNB deployment, a control interfcace is required to provide coordination between CU-CP and CU-UP.  
Proposal 1	RAN3 is kindly asked to agree to standardize a new control interface between CU-CP and CU-UP. We suggest to name this interface E1.   
Conclusion 
In this paper we discussed different 5G deployments, namely collapsed gNB and disaggregated gNB. We discussed the benefits of the separation of CU-CP and CU-UP in the disaggregated gNB deployment. We made the following observations and proposal:
Observation 1	In the disaggregated gNB deployment, the separation of CU-CP and CU-UP offers the possibility of optimizing the location of different RAN functions based on the scenario and desired performance.

Observation 2	In the disaggregated gNB deployment, a control interfcace is required to provide coordination between CU-CP and CU-UP.  
Proposal 1	RAN3 is kindly asked to agree to standardize a new control interface between CU-CP and CU-UP. We suggest to name this interface E1.   
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