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1. Introduction

Give some background about this standard, what it has to accomplish, the referenced standard and how its envisioned to be implemented in the industry. 
2. Scope

Explain the scope of this standard, its strengths and its limitations. Cover the market objectives and its impact on the industry.

3. References

Include all standard references here. Here is an example
[1] ANSI Std C12.19-1997:
Utility Industry End Device Data Tables

…

[3] ANSI Std C12.22-2004:
Protocol Specification for Interfacing to Data Communication Networks

…
4. Document Syntax

Explain the various annotations used in this document.
5. Definitions
Include all terms and definitions needed to resolve all referenced terms. These are presented in alphabetic order with each term’s first letter capitalized; and the source of the definition indicated in brackets, if the source is not this standard. Here is an example

Bit [3]:
A Binary Digit. The unit of information of a computational quantity that can take on one of two values, such as false and true or 0 and 1. A bit is said to be "set" if its value is true or 1, and "reset" or "clear" if its value is false or 0. One speaks of setting and clearing bits. To toggle or "invert" a bit is to change it, either from 0 to 1 or from 1 to 0. (Reference: Computing Dictionary).
6. Product Submission and Verification Criteria

6.1. Rationale
Explain the needs for testing. Explain the importance of uniform rules for submitting devices, acceptance criteria, reporting and dispute resolution.
6.2. Product submission rules

Explain the minimal burden a producer of technology needs to meet before this Standard can be applied to its technology.
6.3. Verification Goals

Explain what this standard will verify in order to meet the stated goals. This is also an expression of what a tested will be expected to do as part of completing a verification report. Indicate that verification may be directly mapped into “stickers” that can be issued to the industry indicating that a given technology has been tested against certain acceptance criteria as per goals.
6.4. Verification non goals

Explain what this Standard is not trying to address. This is a list of things that the tester shall not perform as part of the technology assessment, therefore it shall not be a verification criteria and it may not be entered into a final report. 
6.5. Interpretation of the Standards

Explain how this Standard is applied; and how other Standards are interpreted. Explain how ambiguity is addressed or not addresses. Give an example.
7. General Conformance Statement

Explain how the “sticker” is issued and what it means.
7.1. The Reference Test Application

Introduce the concept of a Reference Test Application (should also be in definitions) as a software application built to enable the tester in the performance of the test. Explain the required features of a Test Application. Explain that there may be more than one Test Application used, subject to the type of test being performed.
7.2. Test Results and Ranking Categories

Explain how technology is tested in general and how test results are ranked. This discussion should lead to a clear definition of what types of “stickers” may be issued.
7.3. Use of C12.18-1996 for initial verification

Explain that C12.18-1996 is used to test core C12.19 Tables implementation model.
8. Verification Objectives for ANSI Std C12.19-xxxx Devices

8.1. Introduction

Explain in general terms how this Standard interprets the objectives set by the ANSI C12.19 Standards, in terms of being an interoperable and self-consistent data model used for the operation of a C12.19 device, transportation and interpretation of its data.
8.2. Minimum compliance requirements of any C12.19-1997 device

Explain the minimal requirements for having tables and their interactions. Specifically detail the roles of each type of table listed below.
8.2.1. Table types
Explain how this Standard interprets

· Standard Tables,

· Manufacturer Tables,

· Pending Tables,

· User Defined Tables,

· Standard Decades,

· Manufacturer Decades,

· Standard Function Limiting tables,

· Standard Function Actual tables,
· Manufacturer Function Limiting tables,

· Manufacturer Function Actual tables

8.2.2. Procedure types

Explain how this Standard interprets

· Standard Procedures,

· Manufacturer Procedures,

· Pending Procedures,

· Relation between Procedure Initiate and Procedure Response tables,

· Acceptable device behavior

8.2.3. Standard Table 0 – General Configuration

Minimal requirements and exclusions imposed buy this Standard on its values. This section needs to cover in detail each of the fields in table 0.
8.2.4. Data Source

Explain what a minimal requirement is for having data source tables, their purpose and use in identifying information in Register Tables.

8.2.5. Register Values

Explain what a minimal requirement is for having Register data values reported in tables, their relation to data sources. Address issues of linearity and consistency with supplied UOMs, timing, multipliers and offsets.

8.2.6. Data Types

Explain the requirements and use of data types in Standard and Manufacturer Tables and how fields are interpreted. Example, the use of FLOAT32 vs. NI_FORMAT2.

Explain the issue of having all Standard and Manufacturer Tables comply with data types as rules expressed in Standard Table 0.

8.2.7. List management

Explain the general rules for implementing tables that provide for lists (e.g. Self Read, Load Profile). Indicate do’s and don’ts for working with lists.

8.2.8. Element references and values

Explain the acceptable practice for referencing (selecting) table elements (full and partial read).

Explain an acceptable practice for masking restricted Element values.

Explain an acceptable padding, and rounding rules for Final Element values.

Explain an acceptable use of octet offset into tables and index into tables; and recovery from service failure algorithms.
Indicate acceptable device behavior when Element access rules are violated; and the associated reported that need to be issued by the underlying communication system. 

Explain the interpretation of FILL or reserved fields.
8.2.9. Element updates

Explain the acceptable practice for referencing (selecting) table elements (full and partial write).

Explain an acceptable practice for rejecting restricted Element updates.

Explain an acceptable padding, and rounding rules for Final Element values on update.

Explain an acceptable use of octet offset into tables and index into tables; and recovery from service failure algorithms, when updating an Element.

Indicate acceptable device behavior when Element update rules are violated; and the associated reported that need to be issued by the underlying communication system.

8.2.10. Collapsible elements

Explain when and how elements shall collapse when IF/SWITCH statements are evaluated.

Explain when and how elements shall collapse when ARRAY or SET dimensions evaluate to 0.

8.2.11. De-referencing rules for ACT tables

Explain how ACT table reference need to be directed to constants (TDL) or DIM tables or DIM (constants) or default sets.

8.2.12. De-referencing not found Final Elements

Explain how values of final elements map to zero or space or other values when a reference to an element is made in an IF, SWITCH and ARRAY or SET dimensions; because the element has collapsed or it is found in a table that is not available in the device.

Explain how table names map to table numbers in evaluation of expressions.
8.3. Additional compliance requirements of any C12.19-1999 device

Explain the core differences between a compliant C12.19-1997 device and C12.19-1997 device implementing C12.21 Modem Tables.

8.3.1. Standard Table

Explain that C12.19-1997 devices can implement C12.21-1999 tables as Standard tables.

Explain that the presence of MODEM tables (decade 9) implies C12.19-1999 compatibility.

Explain the use of Decade 9 with emphasis on interpretation of Standard Table 96, Call Purpose.
8.3.2. Standard Procedure

Explain that C12.19-1997 devices can implement C12.21-1999 procedures as Standard procedures.

Explain that the presence of MODEM tables (decade 9) implies C12.19-1999 compatibility.

Explain what Telephone procedures do.
8.3.3. Standard Table 0 – General Configuration

Shall be as per Section 8.2.3.
8.3.4. Data Types

Explain that the presence of MODEM tables (decade 9) implies C12.19-1999 compatibility and the new definition of RDATE and Table 3, End Device Mode Status, as per ANSI C12.21-1999.
8.4. Additional compliance requirements of any C12.19-200x device

Explain the core differences between a compliant C12.19-1997 or C12.19-1999 device and C12.19-200x device.

8.4.1. Table types

Explain how this Standard interprets

· User Defined Tables,

· Extended User Define Tables

8.4.2. Standard Table 0 – General Configuration

Minimal requirements and exclusions imposed buy this Standard on its values. This section needs to cover in detail each of the fields in table 0. Need to touch on DEVICE_CLASS.
8.4.3. Data Source

Explain what a minimal requirement is for having data source tables, their purpose and use in identifying information in Register Tables.

Explain how Data Source tables and the new Data Source tables/decade interact.

8.4.4. Data Types

Explain how UTF works.
Explain the issue of having all Standard and Manufacturer Tables comply with data types as rules expressed in Standard Table 0.
8.5. C12.19 Table Server vs. C12.19 Table Client
Explain the minimal implementation requirements for End Devices (e.g. meter), Devices (e.g.  C12.22 Relay) and Device reader/programmer (e.g. a Master Station) as it relates to C12.19 Tables.
9. Interoperable Verifiable Data Models

Here we introduce a number of operations (functions) each deals with a specific relation to the use of the C12.19 Standard in the context of this Standard. These are not test procedures but goals and statement of valid behavior. The test procedures shall establish compliances against the stated verification criteria listed in this subsection.
9.1. Discovery and consistency of available tables

This includes Standard, Manufacturer, Pending and (E)UDT tables.

9.2. Discovery and consistency of available procedures

This includes Standard, Manufacturer and Pending procedures.

9.3. Discovery and references of missing tables

How Default sets are used.

How Registered Device Class and TDL is used to report Manufacturer or Standard supplied values.

How to reference missing tables or elements in (E)UDT.

9.4. TDL Table and Element attribute interpretation

How TDL table, procedure, element and type qualifiers are interpreted for use in device operation.
9.5. General Configuration Decade

Provide a model implementation statement for the access and management core C12.19 Device features.
How / what tables from Standard Decade 0 are used to identify the C12.19 Device.

Tables used to establish C12.19 Device I/O model.

Tables used to establish C12.19 Device content.

Tables used to establish C12.19 Device identify.

Tables used to establish C12.19 Device state.

Tables used to establish C12.19 Device status.

9.6. Date and Time

Provide a model implementation statement for the management and access of date and time information.

Table 0, “General Configuration”

Procedure 10, “Set Date and/or Time”
Table 52, “Clock”

Table 55, “Clock State”
9.7. List Management

Provide a model implementation statement for the management and access of lists.

Table 0, “General Configuration”

Table 7, “Procedure Initiate”

Table 8, “Procedure Response”

Procedure 4, “Reset List Pointers”

Procedure 5, “Update Last Read Entry”

Table 26, “Self Read Data”

Table 64, “Load Profile Data Set 1”

Table 65, “Load Profile Data Set 2”

Table 66, “Load Profile Data Set 3”

Table 67, “Load Profile Data Set 4”

Table 74, “History Log Data”

Table 76, “Event Log Data

9.8. Calendar and TOU control

Provide a model implementation statement for the management and access of C12.19 TOU calendar functions.
Table 0, “General Configuration”

Procedure 10, “Set Date and/or Time”
Table 52, “Clock”

Table 55, “Clock State”
Table 54, “Calendar”
9.9. Registers and readings V1.0 (Decades 1, 2)
Provide a model implementation statement for the management and access of C12.19 Registers as per ANSI C12.19 Version 1.0.
Table 0, “General Configuration”

Table 11/10, “Actual Sources Limiting”

Table 12, “Unit Of Measure”

Table 13,” Demand Control”
Table 14, “Data Control”

Table 15, “Constants”

Table 16, “Source Definition”

Table 21/20, “Actual Register”

Table 22, “Data Selection”

Table 23, “Current Register Data”

Table 24, “Previous Season Data”

Table 25, “Previous Demand Reset Data”

Table 26, “Self Read Data”

Table 27, “Present Register Selection”

Table 28, “Present Register Data”
9.10. Registers and readings V2.0 (Decades 1, 2, 10)
Provide a model implementation statement for the management and access of C12.19 Registers as per ANSI C12.19 Version 2.0.
Table 0, “General Configuration”

Table 11/10, “Actual Sources Limiting”

Table 12, “Unit Of Measure”

Table 13,” Demand Control”
Table 14, “Data Control”

Table 15, “Constants”

Table 16, “Source Definition”

Table 17, “Alternate Source Definition”

Table 100/101 “Actual Extended Source Limiting” 

Table 102 “Extended Source Description”

Table 103 “Extended Source Definition”

Table 21/20, “Actual Register”

Table 22, “Data Selection”

Table 23, “Current Register Data”

Table 24, “Previous Season Data”

Table 25, “Previous Demand Reset Data”

Table 26, “Self Read Data”

Table 27, “Present Register Selection”

Table 28, “Present Register Data”

Procedure 4, “Reset List Pointers”

Procedure 5, “Update Last Read Entry”

Procedure 9, “Remote reset”

9.11. Load Profile (Decades 1, 6)
Provide a model implementation statement for the management and access of C12.19 load profile.
Table 0, “General Configuration”

Table 11/10, “Actual Sources Limiting”

Table 12, “Unit Of Measure”

Table 15, “Constants”

Table 16, “Source Definition”

Table 61/60, “Actual Load Profile Limiting”

Table 62, “Load Profile Control”

Table 63, “Load Profile Status”

Table 64, “Load Profile Data Set 1”

Table 65, “Load Profile Data Set 2”

Table 66, “Load Profile Data Set 3”

Table 67, “Load Profile Data Set 4”
Procedure 4, “Reset List Pointers”

Procedure 5, “Update Last Read Entry”

Procedure 16, “Start load profile”

Procedure 17, “Stop Load Profile”

9.12. Load Control V2.0 (Decade 11)

Provide a model implementation statement for the management and access of C12.19 load control and real-time pricing tables.
Table 0, “General Configuration”
Table 110/111, “Actual Load Control”

Table 112, “Load Control Status”

Table 113, “Load Control Configuration”

Table 114, “Load Control Schedule”

Table 115, “Load Control Conditions”

Table 116, “Prepayment Status”

Table 117, “Prepayment Control”

Table 119, “Billing Control”

Procedure 21,”Direct Load Control”

Procedure 22,”Modify Credit”
9.13. History Logger (Decade 7)
Provide a model implementation statement for the management and access of C12.19 history log.
Table 0, “General Configuration”
Table 70/71 “Actual Log Dimensions”

Table 72, “Event Identification”
Table 73, “History Log Control”
Table 74, “History Log Data”
Procedure 4, “Reset List Pointers”

Procedure 5, “Update Last Read Entry”

9.14. Event Logger V1.0 (Decade 7)
Provide a model implementation statement for the management and access of C12.19 Event Log as per ANSI C12.19 Version 1.0.
Table 0, “General Configuration”

Table 70/71 “Actual Log Dimensions”

Table 72, “Event Identification”
Table 75, “Event Log Control”
Table 76, “Event Log Data”
Procedure 4, “Reset List Pointers”

Procedure 5, “Update Last Read Entry”

9.15. Event Logger V2.0 (Decade 7)
Provide a model implementation statement for the management and access of C12.19 Event Log as per ANSI C12.19 Version 2.0.

Provide solution scenario for V1.0 devices implementing V2.0 event loggers.
Table 0, “General Configuration”

Table 70/71 “Actual Log Dimensions”

Table 72, “Event Identification”
Table 75, “Event Log Control”
Table 76, “Event Log Data”
Table 77, “Signature Enable”

Table 78, “Program State”
Procedure 4, “Reset List Pointers”

Procedure 5, “Update Last Read Entry”
9.16. Device Control (Decade 0)
Provide a model implementation statement for the management and access of C12.19 operating modes.

Table 0, “General Configuration”

Table 3, “End Device Mode and Status”
Procedure 6, “Change Device Mode Procedure”
Procedure 7, “Clear Standard Status Flags”

Procedure 8, “Clear Manufacturer Status Flags”.

9.17. Access Control (Decade 4)

Provide a model implementation statement for the management and access of C12.19 tables and elements.

Table 0, “General Configuration”

Table 40/41 “Actual Security Limiting”
Table 42, “Security”
Table 43, “Default Access Control”

Table 44, “Access Control”
Table 45, “Key”

Procedure 6, “Change Device Mode Procedure”
Procedure 7, “Clear Standard Status Flags”

Procedure 8, “Clear Manufacturer Status Flags”.

9.18. Display Control (Decade 3)

Provide a model implementation statement for the management and access of C12.19 Device display tables and elements.

Table 0, “General Configuration”

Table 3/31, “Actual Display”
Table 32 “Display Source
Table 33 “Primary Display List
Table 34 “Secondary Display List”
9.19. Pending Tables
Provide a model implementation statement for the management and access of C12.19 pending tables and pending table elements.

A rule needs to be inserted which describes how dimensions of pending tables are determined.

Table 0, “General Configuration”

Table 4, “Pending Status”

Any pending table.

Procedure 12 “Activate All Pending Tables”

Procedure 13, “Activate Specific Pending Table(s)”
Procedure 14, “Clear all pending tables”

Procedure 15, “Clear specific pending tables”

9.20. User defined tables V1.0
Provide a model implementation statement for the management and access of C12.19 user defined tables device instances.

Confirm that user-defined tables can build by writing to Table 82, “List”, and Table 83, “Selection”. The user defined data tables (84-89) are then validated for correct geometry and size.
Table 0, “General Configuration”

Table 80/81, “Actual User Defined Tables Function limiting”

Table 82, “User Defined Tables List”

Table 83, “User Defined Tables Selection

Table 84-89, “User defined table zero (… five)”

9.21. Extended User defined tables V2.0

Provide a model implementation statement for the management and access of C12.19 user defined tables and extended user defined tables device instances.

Confirm that user-defined tables can build by writing to Table 82, “List”, and Table 83, “Selection”. The user defined data tables (84-89) are then validated for correct geometry and size.

Table 0, “General Configuration”

Table 80/81, “Actual User Defined Tables Function limiting”

Table 82, “User Defined Tables List”

Table 83, “User Defined Tables Selection

Table 84-89, “User defined table zero (… five)” 
And verify program and access to extended user defined tables and related instances.

Table 140/141, “Extended User Defined Tables Actual Limits”

Table 142, “Extended User Defined Selections”

And all extended user defined tables.
10. Test procedures for ANSI C12.19 implementation Models

This section provides for verification procedures for each functional model described in Section 9. The test procedures assume a successful connection to the C12.19 Device and a correctly functioning communication protocol. Protocol specific verification goals and verification procedures shall be discussed in the communication protocol specific sections.
The general format of each of the test procedure is as follows:

10.1. Verification procedures for feature XXXX
10.1.1. XXXX 1 demo test 1
10.1.1.1. Objective
10.1.1.2. Description

10.1.1.3. Possible Test Results
10.1.2. XXXX 1 demo test 2
10.1.2.1. Objective
10.1.2.2. Description

10.1.2.3. Possible Test Results
Self Consistency Validation Procedures

10.1.3. Table 0 – General Configuration Table (Validity)

10.1.3.1. Objective
This procedure validates the ability of the test application to retrieve table 0 and check it for self-consistency in content and size. The assessment of the table is performed based on values of Table 0 identifiers that are published by the Standard.

The test application shall confirm that:

(a) The number of octets received by reading the entire of Table 0 is correct.

(b) Validate that all data fields in Table 0 are correctly represented according to the published syntax and limits.

(c) Check the content of the sets STD_TBLS_WRITE and MFG_TBLS_WRITE for corresponding matching entries in the sets STD_TBLS_USED and MFG_TBLS_USED. 

(d) Check the values of MAX_PROC_PARM_LENGTH and MAX_RESP_DATA_LEN for consistency with the limits imposed by the Standard procedure definitions (and manufacture procedures specification if available).

10.1.3.2. Description

The test application initiates a Logon sequence then it issues a Full Read table 0 requests to the DUT.

The returned table 0 from the DUT is validated for size and content based on the information retrieved from the DUT and the syntax for Table 0 as defined by the Standard.

10.1.3.3. Possible Test Results

	Result Description
	Classification

	The number of octets received from the DUT is incorrect
	Non Conforming

	Reserved data fields are not set to 0.
	Non-conforming

	Unreserved data fields contain values that are out of bounds.
	Non-conforming

	A bit is set in STD_TBLS_WRITE without the corresponding bit set it STD_TBLS_USED.
	Non-conforming

	A bit is set in MFG_TBLS_WRITE without the corresponding bit set it MFG_TBLS_USED.
	Non-conforming

	MAX_PROC_PARM_LENGTH is smaller that that required by the Standard for the procedures listed identified in STD_PROC_USED and MFG_PROC_USED.
	Non-conforming

	MAX_RESP_DATA_LEN is smaller that that required by the Standard for the procedures listed identified in STD_PROC_USED and MFG_PROC_USED.
	Non-conforming

	
	

	Cannot read table 0 using Read (entire) Table request
	Non-conforming

	Otherwise
	conforming


10.2. Verification procedures for feature ZZZZ

10.2.1. ZZZZ 1 demo test 1
10.2.1.1. Objective
10.2.1.2. Description

10.2.1.3. Possible Test Results
11. Verification Objectives for ANSI Standard C12.18-xxxx Devices

Follow the same style used for C12.19 to provide goals.
12. Test procedures for ANSI Standard C12.18-xxxx Devices
Follow the same style used for C12.19 to provide goals and test procedures

If tables are provided for this communication protocol then they will be tested in this section.
13. Verification Objectives for ANSI Standard C12.21-xxxx Devices

Follow the same style used for C12.19 to provide goals.
14. Test procedures for ANSI Standard C12.21-xxxx Devices

Follow the same style used for C12.21 to provide goals and test procedures

If tables are provided for this communication protocol then they will be tested in this section.
15. Verification Objectives for ANSI Standard C12.22-xxxx Devices
Follow the same style used for C12.19 to provide goals.
16. Test procedures for ANSI Standard C12.22-xxxx Devices

Follow the same style used for C12.21 to provide goals and test procedures
If tables are provided for this communication protocol then they will be tested in this section.
17. ANNEX A (normative)
Verification Codes
This annex provides a description of the various verification codes (stickers) and logos associated with the codes that may be issued by a tested for the selected device.

Disclaimer: 

This contribution has been prepared to assist the creation of ANSI C12.23-200x. This document is offered as a basis for discussion in accordance with the submission rules of C12.17 WG3.

