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1. Introduction
The general aspects for enhanced eNB architecture evolution was discussed during RAN3#112-e. In R3-212711 [1], the summary of the offline discussion was presented. This paper tried to have further discussions on the remaining open issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
Use TS 38.425 as the UP specification for LTE CP-UP split in E-UTRAN.
Use eNB-CP for naming the logical node hosting the RRC/RLC/MAC/PHY and the control plane part of the PDCP protocol for an eNB. Use eNB-UP for naming the node hosting the UP part of the PDCP protocol for an eNB. Clear explanation is needed in st2.
No need to introduce explicit definition for logical entity as ng-eNB-CP and ng-eNB-UP. 
Capture the definition of ng-eNB CP-UP separation in TS 38.401 and capture the architecture and definitions of eNB CP-UP separation in TS 36.401. Both CP and UP aspects need to be clarified.
WA: NR PDCP should be used for ng-eNBs connected to 5GC. NR PDCP and LTE PDCP can both be used for legacy eNB.

To be continued:
Discuss how to support LTE PDCP if only TS 38.425 is used
Whether add a note for clarification in case ng-eNB-DU is co-located with ng-eNB-CU-CP is FFS.
FFS whether to reuse the existing UE AP IDs and refer them to the new logical entities or adding new identifiers.
3. Discussion
When the new logical entities are introduced and the existing TS 38.46x series are used, one problem is how to define the UE AP IDs since the UE AP IDs used in E1AP messages are including the name of the logical node. One solution is to add new optional IEs for each new logical entity. Another solution is to reuse the existing UE AP IDs and refer them to the new logical entities. We propose to reuse the existing UE AP IDs with some clarifications due to the following reasons:
· This solution is much easier to implement. Note that adding new optional IEs will greatly increase the complexity. Though the entities for legacy eNB case differs from existing E1 interface, the functions are similar. It’s better to consider the scenario as a particular case of E1 interface and reuse the existing IEs.
· The relationship between the eNB-CP and the eNB-UP are peer to peer. That is, the eNB-CP or eNB-UP knows well which node is communicating to, and it will not communicate to other nodes outside the UE-associated logical connection. Therefore, it is suitable to reuse the existing UE AP IDs.
This principle could also apply to the node IDs. For example, the gNB-CU-UP ID could be used to uniquely identify the gNB-CU-UP for the gNB-CU CP-UP separation, or to uniquely identify the ng-eNB-CU-UP for the ng-eNB-CU CP-UP separation, or to uniquely identify the eNB-UP for the eNB CP-UP separation.
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]Reuse the existing IEs of UE AP IDs (gNB-CU-CP UE E1AP ID and gNB-CU-UP UE E1AP ID) and node IDs (gNB-CU-UP ID and gNB-CU-CP ID) with some clarifications.
In the RAN3#112-e, the group agreed that there is no need to introduce explicit definition for logical entity as ng-eNB-CP and ng-eNB-UP, in order to align with split NG-RAN architecture. Since there are many implementation / deployment options for the gNB and we do not capture this in the specification, there is no need to clarify that the ng-eNB-DU may be co-located with ng-eNB-CU-CP.
[bookmark: _Toc423019662][bookmark: _Toc423019947][bookmark: _Toc423020276][bookmark: _Toc423020293][bookmark: _Toc423020301]No need to clarify that the ng-eNB-DU may be co-located with ng-eNB-CU-CP. 
The group also agreed that NR PDCP and LTE PDCP can both be used and the TS 38.425 is used as the UP specification for LTE CP-UP split in E-UTRAN. However, the remaining open issue is how to support LTE PDCP if only TS 38.425 is used, because the current TS 38.425 only support the NR PDCP. In addition, in BL CR to TS 38.460 [2], a note was added saying that the principles, functions and procedures also apply to LTE CP-UP split unless stated otherwise, which makes it more confused about the PDCP version. For example, in the TS 38.460:
[bookmark: _Toc13759429][bookmark: _Toc29461981][bookmark: _Toc45888052][bookmark: _Toc64447754]5.1.2	E1 bearer context management function
*********
This function is used to setup and modify the QoS-flow to DRB mapping configuration. The gNB-CU-CP decides flow-to-DRB mapping and provides the generated SDAP and PDCP configuration to the gNB-CU-UP. The gNB-CU-CP also decides the Reflective QoS flow to DRB mapping. The function is also used to send to the gNB-CU-UP the alternative QoS Parameters Sets when available for a QoS flow. For each PDU Session Resource to be setup or modified, the S-NSSAI, shall be provided in the E1 bearer context setup procedure and may be provided in the E1 bearer context modification procedure by gNB-CU-CP to the gNB-CU-UP.
*********
This description is suitable if the NR PDCP is used. However, it is not suitable if the LTE PDCP is used. A simple way is to add another description for the LTE CP-UP split in E-UTRAN as below:
This function is also used to setup and modify the EPS bearer/E-RAB to DRB mapping configuration for the case of eNB-CP and eNB-UP separation. The eNB-CP decides EPS bearer/E-RAB-to-DRB mapping and provides the E-UTRAN/NR PDCP configuration to the eNB-UP.
Add description of EPS bearer/E-RAB to DRB mapping for the E1 bearer context management function in TS 38.460.
Additionally, for supporting LTE PDCP while only using TS 38.425, we also propose to add a NOTE for clarifying the use of E-UTRAN PDCP in TS 36.401 as below:
Note: The user plane protocol being used over the E1 interface is described in TS 38.425 [z]. If the E-UTRAN PDCP is used, each instance of NR PDCP in TS 38.425 [z] could be treated as E-UTRAN PDCP.
Add NOTE for clarifying the use of E-UTRAN PDCP in TS 36.401.
Another remaining open issue is how to capture the UP termination points between eNB-CP and eNB-UP since we do not define the E1-U interface for the gNB CP-UP split. We suggest to at least clarify that both eNB-CP and eNB-UP terminate the E1 interface as below:
eNB-Control Plane (eNB-CP): a logical node hosting the RRC/ RLC/MAC/PHY and the control plane part of the PDCP protocol for an eNB. The eNB-CP terminates the E1 interface connected with the eNB-UP.
eNB-User Plane (eNB-UP): a logical node hosting the user plane part of the PDCP protocol for an eNB. The eNB-UP terminates the E1 interface connected with the eNB-CP.
Add the clarification that both eNB-CP and eNB-UP terminate the E1 interface.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1:	Reuse the existing IEs of UE AP IDs (gNB-CU-CP UE E1AP ID and gNB-CU-UP UE E1AP ID) and node IDs (gNB-CU-UP ID and gNB-CU-CP ID) with some clarifications.
Proposal 2:	No need to clarify that the ng-eNB-DU may be co-located with ng-eNB-CU-CP.
Proposal 3:	Add description of EPS bearer/E-RAB to DRB mapping for the E1 bearer context management function in TS 38.460.
[bookmark: _Toc423020280]Proposal 4:	Add NOTE for clarifying the use of E-UTRAN PDCP in TS 36.401.
Proposal 5:	Add the clarification that both eNB-CP and eNB-UP terminate the E1 interface.
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