Strawman Recommended California Standards Connecting an


Electric Meter to an RF Wide Area Network via an RF Data Concentrator








Topology





	This document is intended to stimulate discussions by describing a specific implementation of a remote electrical meter reading system.  The general model, taken from IEEE 1397, is shown in Figure 1.  The IEEE 1397 topology, as adapted for California electric meters, is shown in Figure 2.  The topology for linking electric meters, via an RF based data concentrator, to an RF Wide Area Network (WAN) is shown in Figure 3, as a subset of the general California model.  Interfaces and devices addressed within this implementation are indicated by white blocks and solid lines.  Null devices are cross-hatched.  Devices and interfaces not addressed are shaded gray.  Functionally, this implementation is a meter connected via an RF link to a data concentrator, which is then interfaced to an RF WAN.





Reference Model





The system described is based upon the standard reference model, also set forth in IEEE 1397.  The reference model described in IEEE 1397 is shown connected to an RF data concentrator/router in Figure 4.  The specific RF data concentrator to RF WAN implementation attempts to address all of the layers within the concentrator/router, and the physical layer interface up through the analysis layer within the meter.  The remaining layers above the application service, from storage through the primary element, are typically enclosed within the meter, so they are intentionally left unaddressed, and left to the manufacturer’s discretion.  





Recommended Standards for Interface





Specific assignment of standards for the services (layers) being provided shall be as follows-





Meter





Physical layer:�
�
�
Data Link layer:�
ISO 7776 ADLC (Version of High-level Data Link Control Procedures being progressed through ANSI


LLC 802.2


ISO 8802-3 LAN Carrier Sense Multiple Access with Collision Detection�
�
Network layer:�
X.233 CLNP�
�
Transport layer:�
X.224 TP


X.237 CLTP�
�
Session layer:�
X.225 Session Protocol�
�
Presentation layer:�
X.226 Presentation Protocol�
�
Application layer:�
ISO 9506-1, 2 Manufacturing Message Specification-


Part 1: Service Definition; Part 2: Protocol Specification�
�
Analysis service:�
ANSI C12.19 = IEEE1377 = Utility Industry End Device Data Tables = “Tucker Tables”�
�



Router/Concentrator





RF SIDE





Physical layer:�
�
�
Data Link layer:�
ISO 7776 ADLC (Version of High-level Data Link Control Procedures being progressed through ANSI


LLC 802.2


ISO 8802-3 LAN Carrier Sense Multiple Access with Collision Detection


�
�
Network layer:�
X.233 CLNP�
�
Transport layer:�
X.224 TP


X.237 CLTP�
�
Session layer:�
X.225 Session Protocol�
�
Presentation layer:�
X.226 Presentation Protocol�
�
Application layer:�
ISO 9506-1, 2 Manufacturing Message Specification-


Part 1: Service Definition; Part 2: Protocol Specification�
�
Analysis service:�
�
�






RF WAN SIDE





Physical layer:�
�
�
Data Link layer:�
ISO 7776 ADLC (Version of High-level Data Link Control Procedures being progressed through ANSI


LLC 802.2


ISO 8802-3 LAN Carrier Sense Multiple Access with Collision Detection�
�
Network layer:�
X.233 CLNP


RFC 791 Internet Protocol, IP v4�
�
Transport layer:�
X.224 TP4


X.237 CLTP


RFC 793 Transmission Control Protocol


RFC 768 User Datagram Protocol


RFC 1006 Transport Service Convergence Protocol - OSI over TCP/IP


RFC 1070 Transport Service Convergence Protocol – OSI over UDP/IP


RFC 1240 Connectionless Transport Services over UDP�
�
Session layer:�
X.225 Session Protocol


X.235 S-Unit-Data�
�
Presentation layer:�
X.226 Presentation Protocol


X.236 P-Unit-Data�
�
Application layer:�
X.237 A-Unit-Data


ISO 9506-1, 2 Manufacturing Message Specification-


Part 1: Service Definition; Part 2: Protocol Specification�
�
Analysis service:�
�
�
�
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Figure 1 – IEEE 1397 Topology
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Figure 2 – IEEE Topology Adapted for California Electric Meters
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Figure 3 – IEEE1397 Implementation Connecting Electric Meters to an RF WAN via an RF Data Concentrator


�
�








Figure 4 – IEEE 1397 End Device Reference Model and Data Concentrator


