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Introduction
During RAN #76 a new study item (SI) on “Separation of CP and UP for split option 2 of NR” was approved [1]. In the previous RAN3 meeting, the SI was discussed. It was agreed that the interface between the CU-CP and the CU-UP is called E1. Furthermore, the architecture, the general principles, and the protocol stack of the E1 interface were agreed and captured in TR 38.806 [2]. However, there was no conclusion on whether to standardize an open E1 interface in RAN3. In this contribution, we re-propose our view on this topic. 
Discussion  
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 implies that if multiple vendors are chosen for the deployment of CU-CP and CU-UP, then an agreement should be in place between the CU-CP vendor and CU-UP vendor. This may be inefficient in many scenarios and greatly limit the flexibility for network deployment. Failure to achieve such customised design 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 requires customized implementation and is exposed to the risk of non-interoperability. 

(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 its basic set of functionalities appear to 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. It will then be up to RAN3 to decide whether any more functions need to be added to the E1 for further optimisation. 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. 
It was also pointed out that the separation of CU-CP and CU-UP may introduce extra-latency for control and data plane configuration. However, the impact of the CU-CP and CU-UP separation on the basic procedures is expected to be very limited (or almost negligible) for the following reasons. 
1) The separation of CU-CP and CU-UP introduces only few extra-steps for the completion of radio procedures. We show in separate contributions that the number of required extra-steps in the Xn handover, SgNB addition and initial UE access is very limited. Furthermore, we observe that these extra-steps will be probably needed also in case that the E1 interface is not standardized, because in most implementations the CU-CP and CU-UP will be realized in separate physical boards to allow for independent scaling of CP and UP functions. Therefore, we believe that the standardization of the E1 interface will not impact the number of steps required to complete radio procedures. 
Observation 3	The separation of CU-CP and CU-UP does not introduce extra-latency due to the fact that a few extra-steps are required to complete some radio procedures. 
2) The extra-latency that is introduced by the fact that the CU-CP and CU-UP are centralized and geographically separated can be easily addressed by a carful network design and an opportune transport network infrastructure. 
Observation 4	The extra-latency introduced by the fact that CU-CP and CU-UP are centralized and geographically separated can be addressed with a careful network design and with employing an opportune transport network infrastructure. 
The above arguments lead to the following proposals: 
Proposal 1	RAN3 to standardize an open interface between CU-CP and CU-UP. 
Proposal 2	RAN3 concludes that the control plane latency is mainly dependent of the geographical separation between functions. The control plane latency can be addressed with a careful radio and transport network design.
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 requires customized implementation and is exposed to the risk of non-interoperability. 
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. 
Observation 3	The separation of CU-CP and CU-UP does not introduce extra-latency due to the fact that a few extra-steps are required to complete some radio procedures. 
Observation 4	The extra-latency introduced by the fact that CU-CP and CU-UP are centralized and geographically separated can be addressed with a careful network design and with employing an opportune transport network infrastructure. 
The proposals are summarized below. 
Proposal 1	RAN3 to standardize an open interface between CU-CP and CU-UP. 
Proposal 2	RAN3 concludes that the control plane latency is mainly dependent of the geographical separation between functions. The control plane latency can be addressed with a careful radio and transport network design.
Proposal 3	RAN3 is kindly asked to agree on the text proposal in Annex I.
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Start of Text Proposal for TR 38.806
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 implies that if multiple vendors are chosen for the deployment of CU-CP and CU-UP, then an agreement should be in place between the CU-CP vendor and CU-UP vendor. This may be inefficient in many scenarios and greatly limit the flexibility for network deployment. Failure to achieve such customised design 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 its basic set of functionalities appear to 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. It will then be up to RAN3 to decide whether any more functions need to be added to the E1 for further optimisation. 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.

End of Text Proposal for TR 38.806
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