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1. Introduction

There is one item listed in the New RAT SID [1]:
	· Study the feasibility of different options of splitting the architecture  into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];


In this contribution, considerations on 5G RAN architecture design are discussed.
2. 5G RAN Architecture and function
According to 5G requirements [2], 5G target for peak data rate and area traffic capacity is very high, i.e. the target for peak data rate should be 20Gbps for downlink and 10Gbps for uplink. In order to achieve these metrics, there are three routes: increasing spectral efficiency, expanding the bandwidth and thickening site density. Large bandwidth means that operating frequency will be increased to tens of GHz. The cell coverage in high frequency is smaller than that in low frequency. Meanwhile, in order to achieve high area traffic capacity, the density of Transmission Reception Point (TRP) with small coverage needs to be greatly improved.
High density of TRP brings lots of challenges to the network operation, e.g. signaling overheads, mobility management and cooperation among TRPs and other nodes etc. In order to address these issues, we think that It is a effective way to introduce a Centralized Unit (CU) on the RAN side. The following figure illustrates a possible RAN architecture involving a RAN central unit. It further shows a possible functional boundary mapping from legacy 4G nodes, where the CU could take functions from both eNB and CN:
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The main functions of the RAN central unit include:
a) Mobility anchor
From the perspective of CN, mobility within a RAN central unit is not visible to CN. Therefore, the introduction of RAN central unit can reduce CN signaling overhead and complexity. 
b) Centralized control
From RAN side, when UE moves within a central unit, handover and data forwarding would be frequent if each TRP has separate connection control. However if the centralized control functions are performed by the central unit, e.g. control protocols and security protocols are centralized in the central unit. UE’s signaling procedure and data interruption could be reduced when the user moves between different TRPs within a central unit controlled area.
c) Multi-TRP coordination
With the central unit, multi-TRP coordination will be easily achieved. Centralized coordination has better performance than distributed TRP control, and facilitates dynamic cell virtualization. The benefits of centralized coordination depends on the service requirements
d) Multi-RAT coordination
When TRPs belong to different RATs, e.g. 5G and 4G, the central unit can also play the role of multi-RAT coordinationfunction to support inter-RAT interworking operations.
e) CN function down-shifting, e.g. some P-GW/S-GW functions, to RAN. 
In 5G new network architecture, some CN functions could be shifted to RAN side, e.g. some P-GW functions to support local breakout feature. These new functions can be integrated in the RAN central unit.
Proposal 1: It is proposed to introduce a new central unit with the above functions to 5G RAN Architecture.
Furthermore, it will be beneficial to support flexible deployment and scalability of RAN functions. This is made possible be having C-Plane entity and U-Plane entity split in CU. Hence we propose to divide RAN central unit into two separate logical entities, i.e. control plane (CP) entity and user plane (UP) entity.
The main functions of 5G RAN Central Unit -CP (CU-CP)  include：
· Coordinated resource management
· Ciphering and integrity protection of control planesignalling
· Scheduling and transmission of paging messages
· Measurement and measurement reporting configuration for mobility and scheduling
· Mobility management(Idle mode UE Reachability, intra-CU/inter CU handover)
· Intra-CU Tracking Area management
· Multiple-RATs coordination

· IP Address Allocation
The main functions of 5G RAN central unit-UP (CU-UP) include：
· encryption of user data stream
· Packet Filtering
· User plane data handling

· Local break out

· idle mode downlink packet buffering 
· The local Mobility Anchor point for inter-TRP handover

The above list is primary functions which should be considered for central unit procedures. Note that other functions could also be considered if the necessity is identified.
Proposal 2: The splitting of CU-U entity and CU-C entity is proposed to be discussed in support of flexible and scalable deployment of RAN functions.
3. RAN Interface Enhancement
The introduction of the new central unit will bring some new interfaces. The following figure gives a schematic diagram of 5G RAN interfaces:
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The following table provides initial description of each interface:
	
	Interface
	Two end entity
	Description

	1
	eS1-C
	CU-C <->CN
	· S1-C-like interface
· Support signaling procedurewith CN
· Enhancedfunctions depending on the RAN-CN functional split

	2
	eS1-U
	CU-U <->CN
	· S1-U-like interface
· Support data transfer with CN
· Enhanced functions depending on the RAN-CN functional split

	3
	eX3
	CU-C <-> CU-U
	· New eX3 interface
· Exchange information between CP and UP in a CU
· Tunnel/bearer management
· Possible Paging indication

	4
	eX2-C
	CU-C <-> CU-C
	· NeweX2-C interface
· Exchange CP information between CU
· Mobility management and resource coordination

	5
	eX2-U
	CU-U <-> CU-U
	· NeweX2-U interface

· Data forwarding

	6
	eS2-C
	CU-C<->TRP
	· New eS2-C interface
· Support signaling procedure between CU and TRP and UE-associated control signaling transfer
· The data PDU that transmits on eS2-C is configurable depending on the backhaul latency

· Functionality depending on the protocol stack design

	7
	eS2-U
	CU-U<->TRP
	· New eS2-U interface
· The data PDU that transmits on eS2-U is configurable depending on the backhaul latency

· Functionality depending on the protocol stack design

	8
	eX4
	TRP<->TRP
	· New wireless interface/PC5-like/Un-like or other
· For fast data forwarding and interaction


Proposal 3: It is proposed to introduce the new RAN interfaces as described above for 5G NR. 
4. Conclusion
In this contribution, considerations on 5G RAN architecture are discussed and proposed. Proposals are:
Proposal 1: It is proposed to introduce a new central unit with the above functions to 5G RAN Architecture.
Proposal 2: The splitting of CU-U entity and CU-C entity is proposed to be discussed in support of flexible and scalable deployment of RAN functions.
Proposal 3: It is proposed to introduce the new RAN interfaces as described above for 5G NR. 
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