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Introduction
[bookmark: _GoBack]During RAN #76 a new study item (SI) on “Separation of CP and UP for split option 2 of NR” was approved. In this contribution, we discuss the objectives of the study item and we provide our view on how to standardize an efficient architecture that allows for CP and UP separation.
Discussion  
Three objectives have been captured in the SI description [1]. In the following, we analyse the second objective and we provide our view on how it can be fulfilled in a short time. 
Objective 2
The second objective of the SI is reported in the following [1]: 
· “Identifying details solutions e.g. introducing a standardised control plane interface between the CU-CP and CU-UP part of the gNB to enable the possibility of optimizing the physical location of different RAN functions based on the scenario and desired performance.”
[bookmark: _Hlk485546249]There are two possible solutions for realising the separation of CU-CP and CU-UP: (1) by implementation or (2) by standardizing an open interface.
(1) Separation of CU-CP and CU-UP by implementation: This approach has the benefit of requiring lower standardization effort. From the standardization point-of-view, this approach only introduces the requirement that the split between CU and DU as well as the F1 interface design should avoid introducing limitations that affect the separation of CU-CP and CU-UP. This approach implies that there would be a proprietary interaction (e.g., a proprietary interface) between CU-CP and CU-UP. This leads to the drawback that an operator would need to deploy CU-CP and CU-UP from the same vendor, or at least that there should be an agreement between the CU-CP vendor and CU-UP vendor. This may be inefficient in many scenarios and greatly limit the flexibility for network deployment. 
· For instance, one operator may want to co-locate the CU-UP and UPF functions in the same data center, and purchase the CU-UP and UPF from one vendor (e.g., CN vendor). At the same time, the operator may want to deploy in a distributed manner the CU-CP from another vendor (e.g., RAN vendor). This may create interoperability issues if the separation of CU-CP and CU-UP is left for implementation. 
Observation 1	The separation of CU-CP and CU-UP by implementation requires lower standardization effort, but limits the network deployment flexibility. 

(2) Separation of CU-CP and CU-UP by standardizing an open interface: This approach requires more standardization effort. However, it is worth noting that a standard interface between CU-CP and CU-UP is expected to be simple as the functionalities will be limited to data radio bearer management. The data radio bearer management can include the functions needed to perform: (1) setup, modification, and release of the data radio bearers, (2) configuration and activation of the security keys, and (3) configuration of the mapping between QoS flows and data radio bearers. Therefore, the standardization effort is expected to be small. A standard interface would then leave great flexibility for the operators in the network deployment phase. It was pointed out that an open interface may limit the radio performance, but it is worth noting that the radio performance is mostly driven by the lower-layer (scheduler) in the DU. Therefore, no significant impact on the radio performance is expected by the introduction of an open interface between CU-CP and CU-UP.
Observation 2	An open interface between CU-CP and CU-UP allows for more flexibility in the network deployment, without impacting the radio performance and requiring significant standardization effort. 
The above arguments lead to the following proposals: 
Proposal 1	RAN3 to standardize a new open interface between CU-CP and CU-UP. 
Proposal 2	Based on the above discussion, RAN3 agrees that objective 2 of the SI is fulfilled. 
Proposal 3	RAN3 is kindly asked to agree on the text proposal in Annex I.

Conclusion 
In this paper, we discussed the separation of CP and UP for split option 2 of NR. 
Observation 1	The separation of CU-CP and CU-UP by implementation requires lower standardization effort, but limits the network deployment flexibility. 
Observation 2	An open interface between CU-CP and CU-UP allows for more flexibility in the network deployment, without impacting the radio performance and requiring significant standardization effort. 
The proposals are summarized below. 
Proposal 1	RAN3 to standardize a new open interface between CU-CP and CU-UP. 
Proposal 2	Based on the above discussion, RAN3 agrees that objective 2 of the SI is fulfilled. 
Proposal 3	RAN3 is kindly asked to agree on the text proposal in Annex I.
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6 CP-UP separation: solutions
The second objective of the SI is reported in the following [1]: 
· “Identifying details solutions e.g. introducing a standardised control plane interface between the CU-CP and CU-UP part of the gNB to enable the possibility of optimizing the physical location of different RAN functions based on the scenario and desired performance
There are two possible solutions for realising the separation of CU-CP and CU-UP: (1) by implementation or (2) by standardizing an open interface. In the following, we discuss the advantages and drawbacks of these approaches. 

6.1 Separation of CU-CP and CU-UP by implementation

This approach has the benefit of requiring lower standardization effort. From the standardization point-of-view, this approach only introduces the requirement that the split between CU and DU as well as the F1 interface design should avoid introducing limitations that affect the separation of CU-CP and CU-UP. This approach implies that there would be a proprietary interaction (e.g., a proprietary interface) between CU-CP and CU-UP. This leads to the drawback that an operator would need to deploy CU-CP and CU-UP from the same vendor, or at least that there should be an agreement between the CU-CP vendor and CU-UP vendor. This may be inefficient in many scenarios and greatly limit the flexibility for network deployment. 
For instance, one operator may want to co-locate the CU-UP and UPF functions in the same data center, and purchase the CU-UP and UPF from one vendor (e.g., CN vendor). At the same time, the operator may want to deploy in a distributed manner the CU-CP from another vendor (e.g., RAN vendor). This may create interoperability issues if the separation of CU-CP and CU-UP is left for implementation.

6.2 Standardization of an open interface

This approach requires more standardization effort. However, it is worth noting that a standard interface between CU-CP and CU-UP is expected to be simple as the functionalities will be limited to data radio bearer management. The data radio bearer management can include the functions needed to perform: (1) setup, modification, and release of the data radio bearers, (2) configuration and activation of the security keys, and (3) configuration of the mapping between QoS flows and data radio bearers. Therefore, the standardization effort is expected to be small. A standard interface would then leave great flexibility for the operators in the network deployment phase. It was pointed out that an open interface may limit the radio performance, but it is worth noting that the radio performance is mostly driven by the lower-layer (scheduler) in the DU. Therefore, no significant impact on the radio performance is expected by the introduction of an open interface between CU-CP and CU-UP.

6.3 Conclusions

Two solutions for realizing the separation of CU-CP and CU-UP were identified: by implementation and by standardization of an open interfaces. The benefits and drawbacks of the two approaches were discussed. It was concluded that the standardization of an open interface offers more flexibility for network deployment. Therefore, a new open interface between CU-CP and CU-UP should be standardized. Based on these considerations, the second objective of the study item is successfully fulfilled.
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