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1   Introduction
In RAN#75 meeting, Study on Architecture Evolution E-UTRAN SI [1] was approved, with the following objective:
	Starting from NR CU and DU in higher layer split, the goal of this SI is to target a unified architecture for E-UTRAN and NR, in light of functional split and enabling easy CU/DU deployment, while identify the impacts on legacy functionality. The detailed objectives of the study item are:

(1) Study the deployment topology and feasibility of CU/DU functional split for eNB, based on the selected option for gNB, for a network deployed with both eNB and gNB;

(2) Identify, evaluate, and recommend the functions and procedures required in the interface(s) to support the above functional split, harmonizing with NR as much as possible (CP/UP separation should also be aligned).
Note: LTE high layer split should be consistent with high layer split defined for NR.


In this contribution, we analyses the interface and the principles of the LTE CU DU.
2   Discussion
2.1   Interface between eNB-CU and eNB-DU

To enable CU/DU functional split for eNB, a specified interface is needed between eNB CU and eNB DU, there are three potential options to support this interface:
· Option 1: reuse/enhance F1 interface specified in NR.

· Option 2: enhance X2 interface.
· Option 3: introduce a new interface, e.g. V1.

As X2 interface is a peer to peer horizontal interface, which cannot fulfill the vertical concept for the interface between eNB CU and eNB DU, it is better to rule out option2 first.
The F1 interface design is ongoing, there are many uncertainties of whether all the details can be used between eNB CU and eNB DU, it is proposed to assume a new interface V1 to be used between eNB CU and eNB DU in this study item, and to be further decided whether to reuse/enhance F1 interface to support V1 interface at the end of the study or in normative phase.

Proposal 1: assume a new interface V1 between eNB CU and eNB DU in the study item discussion, and to be further decided whether to reuse/enhance F1 interface to implement V1 interface at the end of the study or in normative phase.

2.2   Principles of LTE CU DU design
In the table below, we try to list the agreements and working assumptions of NR high layer split discussion, try to figure out the principles which are also applicable to LTE CU DU architecture.

	NR CU DU aspects
	Analyses in LTE CU DU

	One gNB-CU controls one or more gNB-DUs.
	One eNB-CU controls one or more eNB-DUs.

	One gNB-DU supports one or multiple cells.
	One eNB-DU supports one or multiple cells.

	One cell is supported by only one gNB-DU.
	One cell is supported by only one eNB-DU.

	The gNB-CU terminates F1 interface connected with the gNB-DU.

The gNB-DU terminates F1 interface connected with the gNB-CU.
	The eNB-CU terminates V1 interface connected with the eNB-DU.

The eNB-DU terminates V1 interface connected with the eNB-CU.

	F1 interface Control Plane protocol structure: F1AP/SCTP/IP.
	V1 interface Control Plane protocol structure: V1AP/SCTP/IP.

	F1 interface User Plane protocol structure: GTP/UDP/IP.
	V1 interface User Plane protocol structure: GTP/UDP/IP.

	The standard should not prevent to separated CP and UP.
	The standard should not prevent to separated CP and UP

	RRC message to be transferred by F1-CP.
	RRC message to be transferred by V1-CP

	The F1 interface shall separate Radio Network Layer and Transport Network Layer.
	The V1 interface shall separate Radio Network Layer and Transport Network Layer.

	The F1 interface shall enable exchange of UE associated information and non-UE associated information.
	The V1 interface shall enable exchange of UE associated information and non-UE associated information.

	C-RNTI allocation at the DU for initial UE access
	C-RNTI allocation at the DU for initial UE access

	The mapping between QoS flows and radio bearers is performed by CU and the granularity of bearer management over F1 is radio bearer level.
	QoS flow is not supported in LTE.

The granularity of bearer management over V1 is radio bearer level.

	The establishment of the F1 UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria (e.g., resource not available).
	The establishment of the V1 UE context is initiated by the eNB-CU and accepted or rejected by the eNB-DU based on admission control criteria (e.g., resource not available).

	Scheduling of system broadcast information is carried out in the gNB-DU. The gNB-DU is responsible for transmitting the system information according to the scheduling parameters available.
	Scheduling of system broadcast information is carried out in the eNB-DU. The eNB-DU is responsible for transmitting the system information according to the scheduling parameters available.

	The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.
	The eNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.

	
	

	
	


Proposal 2: agree the following principles for LTE CU DU design:
· One eNB-CU controls one or more eNB-DUs.

· One eNB-DU supports one or multiple cells.

· One cell is supported by only one eNB-DU.

· The eNB-CU terminates V1 interface connected with the eNB-DU.

· The eNB-DU terminates V1 interface connected with the eNB-CU.

· V1 interface Control Plane protocol structure: V1AP/SCTP/IP.

· V1 interface User Plane protocol structure: GTP/UDP/IP.

· The standard should not prevent to separated CP and UP.
· RRC message to be transferred by V1-CP.
· The V1 interface shall separate Radio Network Layer and Transport Network Layer.

· The V1 interface shall enable exchange of UE associated information and non-UE associated information.
· C-RNTI allocation at the DU for initial UE access.
· The granularity of bearer management over V1 is radio bearer level.

· The establishment of the V1 UE context is initiated by the eNB-CU and accepted or rejected by the eNB-DU based on admission control criteria (e.g., resource not available).

· Scheduling of system broadcast information is carried out in the eNB-DU. The eNB-DU is responsible for transmitting the system information according to the scheduling parameters available.

· The eNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.
3   Proposals
In this contribution, we analysed the interface between CU and DU, and the Principles of LTE CU DU design, it is propose to agree the following proposals:
Proposal 1: assume a new interface V1 between eNB CU and eNB DU in the study item discussion, and to be further decided whether to reuse/enhance F1 interface to implement V1 interface at the end of the study or in normative phase.

Proposal 2: agree the following principles for LTE CU DU design:
· One eNB-CU controls one or more eNB-DUs.

· One eNB-DU supports one or multiple cells.

· One cell is supported by only one eNB-DU.

· The eNB-CU terminates V1 interface connected with the eNB-DU.

· The eNB-DU terminates V1 interface connected with the eNB-CU.

· V1 interface Control Plane protocol structure: V1AP/SCTP/IP.

· V1 interface User Plane protocol structure: GTP/UDP/IP.

· The standard should not prevent to separated CP and UP.
· RRC message to be transferred by V1-CP.
· The V1 interface shall separate Radio Network Layer and Transport Network Layer.

· The V1 interface shall enable exchange of UE associated information and non-UE associated information.
· C-RNTI allocation at the DU for initial UE access

· The granularity of bearer management over V1 is radio bearer level.

· The establishment of the V1 UE context is initiated by the eNB-CU and accepted or rejected by the eNB-DU based on admission control criteria (e.g., resource not available).

· Scheduling of system broadcast information is carried out in the eNB-DU. The eNB-DU is responsible for transmitting the system information according to the scheduling parameters available.

· The eNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.
It is also proposed to capture the corresponding Text Proposal [2] into TR 36.756.
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