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1   Introduction
SA2 has made significant progress on network architecture and interfaces. This enables UE to proceed with RAN architecture and interface design taking SA2 progress into consideration.
This paper discusses the NG RAN architecture and internal interface.
2   SA2 agreed architecture options

SA2 agreed architecture (as show in figure below) in Annex G and agreed 5 deployment scenarios in Annex J of TR23.799 [1].
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Figure 1: Architecture and Reference Point Naming

SA2 defined NG-RAN, which actually refers to NR RAN in RAN3 TR. Considering NR RAN may be misunderstood as NR BS by people without sufficient context, it is better to use NG-RAN.
Proposal 1: Adopt SA2 reference point naming NG2, NG3 and terminologies NG-RAN, NG-Core into RAN3 TR.
3   Intra-RAN coordination
Intra-RAN coordination is fundamental function of mobile network. The NG-RAN should also support the intra-RAN coordination function, at least for below features:

· Handover: UE context transfer, handover preparation, RLF indication, data forwarding,

· eICIC/ICIC: inter-cell load indication and interference coordination by TDM e.g. almost blank subframe and/or FDM e.g. almost blank sub-carrier,
· CoMP: CSI, scheduling, MCS coordination for JP (joint processing) and CS/CB (coordinated scheduling/coordinated beamforming), 
· DC/MC: dual/multiple connectivity with multiple cells,
· NAICS: network assisted interference cancellation and suspension, serving node gathers TM mode and TPR, etc. restriction of neighbor cell and indicates to UE for UE to do cancellation.
Observation: Interfaces are needed for intra-RAN coordination.
4   RAN Architecture
Distributed RAN with CU/DU split was thought as the typical deployment scenario of NG-RAN. To make it easy to understand and to align with other WGs discussion, the distributed RAN architecture can be defined as figure below. 
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Figure 2: RAN Architecture
ANC (Access Network Controller) is the name of CU. TRP (Transceiver Radio Point) is the name of DU. F1 is the interface between ANC and TRP. XN2 is the interface between NG-RANs, i.e. between ANCs. The function of F1 is up to CU/DU function split discussion.
The centralized deployment can be thought as a special case of distributed RAN. In this case, TRP is integrated into ANC.

Proposal 2: Capture figure 2 into RAN3 TR as RAN architecture. 
5   RAN Internal Interface
XN2 is the NG interface equivalent to LTE X2. X2 can be used as reference for XN2 design. Table 1 below summarizes the applicability of X2 procedures to 5G, based on LTE element X2 procedures in table 7-1 of TS 36.423[2].
Table 1 X2 Function and Applicability to 5G
	Function
	Elementary Procedure(s)
	Applicable to 5G

	Mobility Management
	a) Handover Preparation
b) SN Status Transfer
c) UE Context Release

d) Handover Cancel
	Fundamental

	Dual Connectivity
	a) SeNB Addition Preparation

b) SeNB Reconfiguration Completion

c) MeNB initiated SeNB Modification Preparation

d) SeNB initiated SeNB Modification

e) MeNB initiated SeNB Release

f) SeNB initiated SeNB Release

g) SeNB Counter Check
	Fundamental

	Load Management
	a) Load Indication

b) Resource Status Reporting Initiation

c) Resource Status Reporting
	Fundamental

	Reporting of General Error Situations
	Error Indication
	Very likely

	Resetting the X2
	Reset
	Very likely

	Setting up the X2
	X2 Setup
	Fundamental

	eNB Configuration Update
	a) eNB Configuration Update

b) Cell Activation
	Very likely

	Mobility Parameters Management
	Mobility Settings Change
	Very likely

	Mobility Robustness Optimisation
	a) Radio Link Failure Indication

b) Handover Report
	Very likely

	Energy Saving
	a) eNB Configuration Update

b) Cell Activation
	Very likely

	X2 Release
	X2 Release
	Fundamental

	Message transfer

Registration
	X2AP Message Transfer
	Fundamental

	Removing the X2
	X2 Removal
	Fundamental


Proposal 3: Capture the table 1 as the baseline for the functions to be supported over the XN2 control plane interface.
Proposal 4: Consider the existing LTE X2AP interface as a good starting point for the XN2 control plane interface 
Proposal 5: Agree below principles for the specification of XN2 interface.

-
the XN2 interface shall be open;
-
the XN2 interface shall support the exchange of signalling information between the NG-RAN nodes;
-
from a logical standpoint, the XN2 is a point-to-point interface between NG-RAN nodes. A point-to-point logical interface shall be supported even in the absence of a physical direct connection;
-
the XN2 interface shall support control plane and user plane separation;
-
the XN2 interface shall separate Radio Network Layer and Transport Network Layer.
6   Conclusion 

Proposal 1: Adopt SA2 reference point naming NG2, NG3 and terminologies NG-RAN, NG-Core into RAN3 TR.

Proposal 2: Capture figure 2 into RAN3 TR as RAN architecture. 
Proposal 3: Capture the table 1 as the baseline for the functions to be supported over the XN2 control plane interface.
Proposal 4: Consider the existing LTE X2AP interface as a good starting point for the XN2 control plane interface 
Proposal 5: Agree below principles for the specification of XN2 interface.

-
the XN2 interface shall be open;
-
the XN2 interface shall support the exchange of signalling information between the NG-RAN nodes;
-
from a logical standpoint, the XN2 is a point-to-point interface between NG-RAN nodes. A point-to-point logical interface shall be supported even in the absence of a physical direct connection;
-
the XN2 interface shall support control plane and user plane separation;
-
the XN2 interface shall separate Radio Network Layer and Transport Network Layer.
Appendix: Proposed TP

=======================================================

6.2
RAN architecture

Editor’s note: Intention is to capture overall RAN architecture. 
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Figure 6.2-1: NG-RAN Architecture
Figure 6.2-1 shows the architecture of NG-RAN. ANC (Access Network Controller) and TRP (Transceiver Radio Point) are the centralized unit and distributed unit of distributed RAN deployment. Centralized RAN deployment can be thought as a special case of distributed deployment. 
6.3
Interfaces

Editor’s note: Intention is to capture protocol stacks and list of functions for each agreed interfaces in the RAN architecture. 
NG2:
Reference point for the control plane between NextGen RAN and NextGen Core.

NG3:
Reference point for the user plane between NextGen RAN and NextGen Core.

XN2:
Reference point between NextGen RAN and NextGen RAN.
6.3.1
RAN-CN interface
…
6.3.2
RAN internal interface
The general principles for the specification of the XN2 interface are as follows:

-
the XN2 interface shall be open;
-
the XN2 interface shall support the exchange of signalling information between the NG-RAN nodes;
-
from a logical standpoint, the XN2 is a point-to-point interface between NG-RAN nodes. A point-to-point logical interface shall be supported even in the absence of a physical direct connection;
-
the XN2 interface shall support control plane and user plane separation;
-
the XN2 interface shall separate Radio Network Layer and Transport Network Layer;
7   References
[1] 3GPP TR 23.799 v0.5.0, Study on Architecture for Next Generation System 
[2] 3GPP TS36.423  Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 application protocol (X2AP)

3GPP


_1532145704.vsd
NG-Core


5G C-plane


5G-GW


NG-RAN


ANC


TRP


F1-C


NG3


F1-U


TRP


F1-C


F1-U


TRP


F1-C


F1-U


XN2-U/C


NG2



_1532149411.vsd
NG-Core


5G C-plane


5G-GW


NG-RAN


ANC


TRP


F1-C


NG3


F1-U


TRP


F1-C


F1-U


TRP


F1-C


F1-U


XN2-U/C


NG2



_1523255323.doc
[image: image1.emf][image: image2.emf]

AF







UE







CP







functions







UP







functions







NextGen Core Network







NG







2







R







AN







NG







3







NG







5







NG







4







NG







1







NG







6







DN







 











[image: image3.emf][image: image4.emf][image: image5.emf][image: image6.emf][image: image7.emf][image: image8.emf][image: image9.emf][image: image10.emf][image: image11.emf][image: image12.emf][image: image13.emf][image: image14.emf]
