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Functional Architecture of Transport Networks 

• G.800 / G.805 functional model 
–  Adaptation, Termination, Link, Subnetwork, Layer network, Recursion, Partitioning 

... ...

...
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Transport Functional Model (FM) to Information Model (IM) modeling 
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Derivation of LTP & LP from TTP & CTP 
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Technology-specific and Generic Information Model 

• G.874.1 – OTN (L0, L1) 

– V1 (01/2002); UML using Rational Rose 

– V2 (10/2012); UML using IBM RSA;  Same modeling guidelines and profile with G.8052 

– V3 (draft); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with ONF 

 Key object classes: OCh/OTU/ODU TTP, CTP, TCM (MEP), SN (FD), SNC (FC), PG (FcSwitch) 

• G.8052 – Carrier Ethernet  

– V1 (08/2013); UML using IBM RSA;  Same modeling guidelines and profile with G.874.1  

– V2 (draft); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with ONF 

 Key object classes: ETH/ETY TTP, CTP, MEP, MIP, Proactive/On-Demand OAM & PM Control 

• G.8152 – MPLS-TP 

– V1 (draft); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with ONF 

• G.7711 – Generic, Nodal and Network view 

– v1 (08/2015); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with ONF 

– Same Core Model as ONF TR-512 

 Key object classes: LTP, LP, Link, LinkPort, FD, FC, FcPort, FcSwitch, FcRoute,  



UML Modeling Guidelines History 

NGCOR 
Modelling Requirements 

ITU-T SG15 
Modelling Guidelines 

UML Modeling Guidelines 
ONF TR-514 

JWG MA 
Model Repertoire 

 

time 

95 % identical 

ftp://ftp.3gpp.org/TSG_SA/WG5_TM/Ad-hoc_meetings/Multi-SDO_Model_Alignment/S5eMA20139.zip
http://www.itu.int/rec/T-REC-G.8052-201308-I
https://www.opennetworking.org/images/stories/downloads/sdn-resources/technical-reports/UML_Modeling_Guidelines_V1.0.pdf
http://www.ngmn.org/uploads/media/NGMN_Next_Generation_Converged_Operations_Requirements_-_Final_Deliverable.pdf


Open Model Profile 



Figure 6-3/G.874.1 – OTN Object Class to Atomic Function Mapping 
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Figure 6-1/G.8052 – Ethernet object class to atomic function mapping 

(Note): ETH_TFP interface of adaptation functions towards the ETH_FT functions connects to logical link control. See [ITU-T G.8010] and function definition for details 
 grey marked functions are for further study 
 green marked functions are not defined in G.8021 

ETH_ 
TFP 

ETH_AP 

ETH/ETH 

ETH 

ODU2P_AP 

ETH_TFP 

ETH_AP 

ETH_ 
TFP 

ETH_AP 

BP_FP 
<client>_FP 
<client>_CP 

ETHG_ 
TFPP 

ETHG_ 
APP 

ETH_ 
TFP 

ETH_AP 

ETH_ 
TFP 

ETH_AP 

n 

ETH_FP 
ETH_TFP ETH_FP ETH_FP 

ETCn_AP 

ETCn 

ETY3/ETC3 

ETC3_ 
TCP 

Sn-X/ETC3 

Sn-X_AP ETYn 
_AP 

ETYn 

ETYn_TFP 

ETYn/ETH ETCn/ETH 

ETH/ETHG ETHG/ETH 

ETHD/ETH 

ETH/ETH-m 

ETH ETHG ETH 

ETHDe 

ETH/BP 

ETH 

ETH/<client> 

ETH-LAG 
_AP ETH- 

LAG 

ETH-LAG/ETH 

Na 

Np 

ETH-LAG 
_TFP 

Sn/ETH 

Sn_AP 

ETH_FP 

ODUkP/ETH 

ODUkP_AP 

ETH_FP 

VC/ETH 

VC_AP 

ETH_FP 

Pq/ETH 

Pq_AP 

ETH_FP 

<server>/ETH 

<server>_AP 

ETH_FP 

ETY3/CBRx ODU0P/CBRx 
ETY4/ 

ETHPP-OS 
ODU2P/ 

ETHPP-OS 

ODU0P_AP 

ETH 

ETH_FP 
ETH_TFP 

ETH_FP 
ETH_TFP 

(Note) 

(Note) (Note) 

(Note) 

(Note) (Note) (Note) (note) 

ETH_ 
TFP 

ETH_AP 

ETHD/ETH 

ETHDe 

ETH_ 
TFP 

ETH_AP 

ETHD/ETH 

ETHDe 

ETH_ 
TFP 

ETH_AP 

ETHD/ETH 

ETHDe 

ETH_TFP 

ETH_AP 

ETHD/ETH 

ETHDe 

ETHDi/ETH 

ETHDi 

ETHD/ETH 

ETHDi 

ETH_TFP 
ETH_ 
TFP 

ETH_AP ETH_AP 

ETH_FP 

ETH 

ETH_FP 

n n 

ETH_FP 

Sm/ETH 

Sm_AP 

Sn-X-L/ETH 

Sn-X-L_AP 

Sm-X-L/ETH 

Sm-X-L_AP 

S4-64c/ETH-w Pq-X-L/ETH 

Pq-X-L_AP 

ODUkP- 
X-L/ETH 

ODUkP-X-L_AP 

described in 
[ITU-T G.798] 

MPLS/ETH 

MPLS_AP 

RPR/ETH 

RPR_AP 

ETH_FP ETH_FP 

S4-64c_AP 

(Note) 

(Note) (Note) (Note) (Note) (Note) (Note) 

(Note) 

ETHD/ETH 

ETHDi 

ETHD/ETH 

ETHDi 

ETH_TFP 

ETH_ 
TFP 

ETH_AP ETH_AP 

ETH_FP 

R-APS 
capable 

MIP 

n-1 

MIP 

TCSG TCS 

NCM MEP 
ETH_CTPs 

TCM MEPG 

ETH_CTP ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETY_TTP 

LagManager 

ETH_ 
CTP 

(Note) 

ETH_FP 

ETH_ 
CTP 

TCM 
MEP 

n 

n 

n 

ETH 

n 

n 

ETH_FP ETH_FP ETH_FP ETH_FP ETH_FP ETH_FP 

ETYn-Np/ 
ETH-LAG-Na 

Aggregation 
Ports 

Aggregators 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 

ETH_ 
CTP 



Figure 6-1/G.8152 – MPLS-TP object class to atomic function mapping 
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Relevance of the ITU-T information 
models to NFV 

• For NFV to realize its full potential, it is 
necessary to have dynamically configurable 
networking to support the interconnection of 
VNFs.  

 The ITU-T information modeling works on the 
management and control of transport networks 
would appear to be relevant to NFV. 



Links to ITU-T Recommendations 

• G.774 “SDH: Management information model for the network element view” http://www.itu.int/rec/T-REC-G.774/en 

• G.783 “Characteristics of synchronous digital hierarchy (SDH) equipment functional blocks” http://www.itu.int/rec/T-REC-G.783/en  

• G.784 “Management aspects of synchronous digital hierarchy (SDH) transport network elements” http://www.itu.int/rec/T-REC-G.784/en    

• G.798 “Characteristics of optical transport network hierarchy equipment functional blocks” http://www.itu.int/rec/T-REC-G.798/en  

• G.800 “Unified functional architecture of transport networks” http://www.itu.int/rec/T-REC-G.800/en  

• G.803 “Architecture of transport networks based on the synchronous digital hierarchy (SDH)” http://www.itu.int/rec/T-REC-G.803/en  

• G.805 “Generic functional architecture of transport networks” http://www.itu.int/rec/T-REC-G.805/en 

• G.806 “Characteristics of transport equipment - Description methodology and generic functionality” http://www.itu.int/rec/T-REC-G.806/en  

• G.809 “Functional architecture of connectionless layer networks” http://www.itu.int/rec/T-REC-G.809/en 

• G.872 “Architecture of optical transport networks” http://www.itu.int/rec/T-REC-G.872/en  

• G.874 “Management aspects of optical transport network elements” http://www.itu.int/rec/T-REC-G.874/en  

• G.874.1 “OTN: Protocol-neutral management information model for the network element view” http://www.itu.int/rec/T-REC-G.874.1/en 

• G.7710 “Common equipment management function requirements” http://www.itu.int/rec/T-REC-G.7710/en  

• G.7711 “Generic protocol-neutral information model for transport resources” http://www.itu.int/rec/T-REC-G.7711/en  

• G.8010 “Architecture of Ethernet layer networks” http://www.itu.int/rec/T-REC-G.8010/en  

• G.8021 “Characteristics of Ethernet transport network equipment functional blocks” http://www.itu.int/rec/T-REC-G.8021/en  

• G.8051 “Management aspects of the Ethernet transport (ET) capable network element” http://www.itu.int/rec/T-REC-G.8051/en  

• G.8052 “Protocol-neutral management information model for the Ethernet transport capable network element” http://www.itu.int/rec/T-REC-G.8052/en 

• G.8110.1 “Architecture of the Multi-Protocol Label Switching transport profile layer network” http://www.itu.int/rec/T-REC-G.8110.1/en  

• G.8121 “Characteristics of MPLS-TP equipment functional blocks” http://www.itu.int/rec/T-REC-G.8121/en  

• G.8151 “Management aspects of the MPLS-TP network element” http://www.itu.int/rec/T-REC-G.8151/en  

• G.8152 “Protocol-neutral management information model for the MPLS-TP network element” (Draft in progress) 

• M.3100 “Generic network information model” http://www.itu.int/rec/T-REC-M.3100/en 

• Q.840.1 “Requirements and analysis for NMS-EMS management interface of Ethernet over Transport and Metro Ethernet Network (EoT/MEN)” 
http://www.itu.int/rec/T-REC-Q.840.1/en  
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