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1
Introduction

During RAN#86, the WID in [1] was approved. The following objective has been captured:
The objective of this WI is to specify the CP-UP separation and the interface between the CP and UP for eNB and ng-eNB. The detailed objectives of the work item are:

(1) Specification of the CP and UP interface (e.g. E1’) for eNB and ng-eNB

· general principles, functions and procedures;

· signaling transport

·  to transport the control information between CP and UP for eNB and ng-eNB based on the use of an appropriate TNL e.g. the SCTP/IP protocol stack;

· application protocol
·  including stage-3 specification of elementary procedures and messages.
NOTE: It should be clarified during the normative phase;

- how to specify architecture impact and definition of the logical nodes on E-UTRAN case

- whether to use E1’ or E1 for E-UTRAN and/or NG-RAN case

- whether to reuse TS 36.425 or TS 38.425 for U-plane for E-UTRAN case

- If deemed feasible, adoption of the E1 interface for the CP-UP split in eNBs and ng-eNBs
The main objective is to standardize the interface between 2 new logical entities, namely (FFS) eNB-CU-CP and eNB-CU-UP. During RAN3#111-e, the following agreements were made:
Reuse the existing E1 series of protocols for the new interface

Introduce the following logical entity: ng-eNB-CU-CP, ng-eNB-CU-UP

Adopt the general principles for E1 interface to the new interface.

Support the following three functions: interface management, bearer context management and TEIDs allocation.
And the following topics were identified for further discussion:

Continue to discuss whether to introduce the following logical entity: eNB-UP/eNB-CP or eNB*, ng-eNB-CP/ng-eNB-UP

Continue to discuss the definition of the logical entities to be introduced, E1 will be taken as baseline

Whether NR PDCP could be used for both legacy case (eNB connection to EPC) and NG-RAN case (eNB connecting to NGC)

Continue to discuss if any new functions need to be introduced
2
Discussion

2.1
Logical entities in E-UTRAN 
The new entities for NG-RAN were agreed at RAN3#111-e and will follow the logic applied to CP-UP separation for gNBs. But the logical entities for E-UTRAN need further discussion.

During RAN3#111-e, the following figure was proposed for 36.401:
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Figure 1: Overall architecture for separation of eNB Control Plane and User Plane
But some questions were raised about which interfaces will be used between the node hosting the lower layer functions of the eNB and the new entities. The rationale behind these questions was based on an equivalence with W1 interface and the ng-eNB-DU in NG-RAN. But there is no such thing as W1 or Higher Layer Split for LTE in E-UTRAN. W1 does not exist and HLS does not exist for LTE. The only remaining point is the UP interface between the eNB* and the eNB-UP. As a matter of fact, RAN tasked RAN3 to choose between the existing TS 36.425 and TS 38.425 specifications. But there is no need to represent the UP in stage-2 and therefore TS 36.401.
The question on which specification to use for the UP between the 2 new entities in E-UTRAN is easy to answer. TS 38.425 is already used between MeNB and SgNB in EN-DC, and for F1-U between en-gNB-CU-CP and en-gNB-CU-UP. The following is extracted from TS 37.340:

X2-U procedures for EN-DC and Xn-U procedures for MR-DC with 5GC are specified in TS 38.425 [6].

One of the main advantages of having a CP-UP separation for LTE nodes is to regroup both UP entities at the same location, in the same physical node, as in Figure 2.
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Figure 2: UP specifications for EN-DC
It can be seen that the UP termination point in the eNB-UP will need to support both TS 36.425 and TS 38.425 in case of MN terminated split bearers. That would complexify tremendously the handling of the PDCP packets and the load balancing between MCG and SCG. Therefore, it is proposed to use TS 38.425 as UP specification for LTE CP-UP split in E-UTRAN.
Proposal 1: Use TS 38.425 as UP specification for LTE CP-UP split in E-UTRAN
Definitions can also be captured in TS 36.401. For example, the eNB* and eNB-UP definitions could be:
eNB*: a logical node hosting RLC, MAC, PHY and RRC and the control plane part of the PDCP protocol of the eNB. The eNB* terminates the E1 interface connected with the eNB-UP.
eNB-UP: a logical node hosting the user plane part of the PDCP protocol of the eNB. The eNB-UP terminates the E1 interface connected with the eNB*.
Proposal 2: Capture architecture and definitions of eNB CP-UP separation in TS 36.401 and take TS 38.401 CP-UP separation sections as baseline 
2.2
PDCP version for the new UP entities
This point was raised during RAN3#111-e and need further discussion. Here are 2 figures taken from TS 37.340:
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Figure 4.2.2-1: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with EPC (EN-DC)
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Figure 4.2.2-2: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).

For eNBs connected to EPC, it can be seen that both E-UTRA and NR PDCP can be used for MCG bearers. As described in Figure 2 in the section above, if eNB-UP and en-gNB-CU-UP are co-located, it could be beneficial to use the same PDCP version for entities, which in that case will be NR PDCP. But in case of standalone LTE or LTE DC, only LTE PDCP can be used for legacy UEs. Therefore both approaches (NR PDCP only or NR PDCP + LTE PDCP) are valid and need further discussion in RAN3.
Proposal 3: Further discuss if NR PDCP or NR PDCP + LTE PDCP are to be supported for eNBs connected to EPC

For ng-eNBs connected to 5GC, only NR PDCP is used in MR-DC. Therefore, it is proposed to keep the same logic and to use NR PDCP for ng-eNBs connected to 5GC.
Proposal 4: Use NR PDCP for ng-eNBs connected to 5GC
3
Conclusion
In this contribution the CP-UP separation for eNBs has been discussed, and the following observations and 
proposals have been made:
Proposal 1: Use TS 38.425 as UP specification for LTE CP-UP split in E-UTRAN

Proposal 2: Capture architecture and definitions of eNB CP-UP separation in TS 36.401 and take TS 38.401 CP-UP separation sections as baseline

Proposal 3: Further discuss if NR PDCP or NR PDCP + LTE PDCP are to be supported for eNBs connected to EPC

Proposal 4: Use NR PDCP for ng-eNBs connected to 5GC
4
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