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The NorDig Rules of Operation contain a set of minimum transmission requirements regulations, which are deemed necessary along with and other applicable standards in order to support the basic functionality of the NorDig compliant receiver operating in primary and secondary network environment. 
This document specifies a set of minimum requirements for transmission of DVB-based and related services in cable, satellite and/or terrestrial broadcast networks; in addition, it includes requirements for distribution via IP-based networks. 
In general, it is assumed that transmissions targeted for the NorDig digital receiver are fully compliant with the NorDig Unified specifications.
These Rules of Operation therefore only contain specifications regarding the configuration of transmission parameters and the interpretation of broadcast signalling in the NorDig receiver. The Rules of Operation may also act as a guideline document for digital receiver manufacturers as to how the IRD is to interpret NorDig compliant transmissions.

This RoO (Rules of Operation) specification is related to the following NorDig documents:

[1]	NorDig Unified Requirements for Integrated Receiver Decoders, Version 3.1.1, September 2019.
[2]	NorDig Unified Test Plan, version 3.1.1 September 2019.

The NorDig specified receiver is hereafter denoted as an IRD (Integrated Receiver Decoder) and targets home / domestic usage.
The specifications cover all kinds of IRD types, such as separate units (set-top-boxes) and as relevant parts of integrated digital TV-sets.
A NorDig IRD may be implemented in different IRD variants:
	FrontEnd variants
	satellite, cable, terrestrial or IPTV IRD, see section 3

	Implementation type variants
	STB or iDTV (IRD refers both STB and iDTV)


The NorDig IRD may be implemented with minimum of capability, NorDig Basic IRD, or implemented with one or several optional capabilies in addition to the minimum. See section 1.3 for defintions of NorDig variants (IRD, STB, iDTV…).
NorDig has following optional additional IRD capabilities:
	HEVC
	a NorDig IRD with UHDTV HEVC HDR&WCG SFR capability 

	HEVC HFR
	a NorDig IRD with UHDTV HEVC HDR&WCG HFR capability (planned for the future, this profile is not yet specified)

	HbbTV
	a NorDig IRD with HbbTV capability according to section 15. An HbbTV IRD has (Internet access) connectable capability. Observe, HbbTV mandatory for NorDig HEVC iDTVs.

	PVR
	a NorDig IRD with capability for recording services and later playback of them, according to section 14 (also referred to as NorDig PVR). 


A NorDig IRD requirement refers to a requirement that is applicable for all IRD capability and variant types. All NorDig IRDs shall support reception of MPEG-2 and MPEG-4/AVC based services, while MPEG-H/HEVC based services at present specification is optional for the basic IRD profile. 
HbbTV is optional for NorDig Basic (MPEG4/AVC only) IRDs and NorDig HEVC STBs but is mandatory for NorDig HEVC iDTVs.
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Overview:
NorDig Rules of Operation ver. 3.1.1 released xx 2020 is a complete update of the specification with reference to NorDig Unified ver. 3.1.1. The Rules of Operation specification is also redesigned to be in line  with the IRD Unified specification design and layout, including using the same chapter numbering (as much as possible) to make it easier for users how a working both with the IRD specification and the RoO specification. 

	Version
	Date
	Comments

	0.9
	2002-05-30
	This is the first approved version opf the NorDig Rules of Operation for NorDig I and II Receiver Networks

	1.0
	2004-10-28
	Updated to reference to NorDig Unified v 1.0.2

	2.5
	2016-07-21
	Rewritten and updated to reference to NorDig Unified v. 2.5.1

	3.1.1
	2020-xx-xx
	Updated to refence to NorDig Unified v. 3.1.1. This update is a complete update of the RoO specification. The RoO specification is also redesigned corresponding with the IRD Unified specification design layout.
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Shall (Mandatory)
	
This word means that the item is mandatory

	Should (Recommended)
	This word means that this item is not mandatory but is highly recommended.
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The digital tv distribution network compliant with NorDig RoO specification requirement shall support NorDig IRDs specified in NorDig Unified Requirements ver. 3.1.1, where the different IRD types are defined as following:

NorDig is using the following terms to refer to a certain combination of capability and variant of IRD (including/excluding): InternetAcess (connectable/non-connectable) + Frontend (T/C/S/IP) + codec (HEVC/basic) + API (HbbTV/basic) + PVR (PVR/basic) + type (IRD/STB/iDTV). (A NorDig PVR IRD is often shortened to NorDig PVR).
Requirements that are only mandatory for NorDig IRDs that support an optional capability are written as for NorDig <capability> IRD, like NorDig HEVC IRD, NorDig PVR IRD or NorDig HbbTV IRD.

Integrated Receiver Decoder (IRD): 
Refers to all implementation variants of IRDs like Set-top-box (STB) or relevant parts of integrated digital TV (iDTV)-set. Used for requirement which is applicable for all variants of IRDs.

Set-top-box (STB): 
The NorDig STB is a NorDig IRD variant without display and output the decoded selected service to an external display via a video and audio interface (e.g. HDMI). The term NorDig STB is used for requirements which are mandatory only for STBs.

integrated Digital TV set (iDTV): 
The NorDig iDTV (also denoted NorDig TV set) is a NorDig IRD variant which includes a display and normally output the decoded selected service to the internal display. 
All other IRD variants which are not a STB variant are in NorDig treated as an iDTV. For example, a DVB receiver USB dongle with its associated software together with the display/computer/tablet shall fulfil the requirements for a NorDig iDTV. 
The term iDTV (instead of IRD) is used for requirements which are mandatory only for iDTVs.

NorDig IRD:
The NorDig IRDs consist of a user terminal, including all possible low to high functionality implementations and its associated peripherals. The term NorDig IRD is used for all common / basic requirements that are applicable for all types of IRDs (STB, iDTV, basic, HEVC, PVR, HbbTV IRDs). 

NorDig Basic IRD (NorDig Basic):
The NorDig Basic IRDs (NorDig Basic) is specified as a minimum NorDig IRD without any optional capability (e.g. without HEVC, PVR or HbbTV capability). 
The NorDig Basic IRD shall satisfy all requirements specified for a NorDig IRD, unless stated otherwise. E.g. a requirement specified for NorDig HEVC IRDs is optional (or not applicable) for NorDig Basic IRDs.  

NorDig HEVC IRD (NorDig HEVC):
The NorDig HEVC IRDs (NorDig HEVC) is a NorDig IRD with capability for reception of HEVC based services as defined by NorDig. The NorDig HEVC IRD shall satisfy all requirements specified for a NorDig IRD (unless stated otherwise) plus all additional and specific requirements for the NorDig HEVC.

NorDig HbbTV IRD (NorDig HbbTV):  
The NorDig HbbTV IRDs (NorDig HbbTV) is a NorDig IRD with capability for reception of HbbTV services as defined by NorDig. The NorDig HbbTV IRD shall satisfy all requirements specified for a NorDig IRD (unless stated otherwise) plus all requirements for NorDig HbbTV.

NorDig PVR IRD (NorDig PVR):
The NorDig PVR IRD (NorDig PVR) is a NorDig IRD with the capability to record to internal media (for example a built-in hard disk drive) or removable media (for example a DVD or Blu-ray disc). The NorDig PVR (Personal Video Recorder) shall satisfy all requirements specified for a NorDig IRD, unless stated otherwise.

NorDig satellite, cable, terrestrial and IPTV IRD:
The satellite/cable/terrestrial/IPTV NorDig IRD refers to an IRD with a front-end that is capable of receiving satellite/cable/terrestrial/IPTV DVB signals according with section 3. For example, the terrestrial NorDig IRD refers to an IRD with a front-end that is capable of receiving DVB-T and DVB-T2 signals.
A NorDig IRD may support multiple Frontend variants (e.g. satellite, cable and terrestrial) and in this case the IRD shall support all the relevant requirements for all the supported Frontends as stated in section 3.

Connectable/non-connectable IRD:
An IRD may and in some cases, shall include a two-way interface (e.g. WiFi, Ethernet, Eurodocsis etc, see section 8.3) typically with access to Internet, here referred to as a connectable IRD type (e.g. NorDig HbbTV IRD (NorDig HbbTV) is a connectable IRD with HbbTV API according to NorDig requirements in section 15, or a “Smart TV” using techniques other than HbbTV). A connectable IRD that has connected and activated the two-way interface is here referred to as connected IRD (i.e. a connected connectable IRD), while a connectable IRD that has not connected or activated the two-way interface is referred to as non-connected connectable IRD. 

Example multiple capabilities: 
One example of naming for an IRD that supports multiple capabilities is a NorDig terrestrial HbbTV PVR, which refers to all terrestrial type variants of IRDs (STB and iDTV) that includes HbbTV and PVR capability (independently on other additional optional capabilities like HEVC).
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AAC	Advanced Audio Coding, according to ISO/IEC 14496-3 [53 ]
AC-3	Dolby AC-3 audio coding system, according to ETSI TS 102 366 [33]
AC-4	Dolby AC-4 audio coding system, according to ETSI TS 103 190-2 [98]
AFD	Active Format Descriptor
API	Application Programming Interface
BAT	Bouquet Association Table
BCD	Binary Coded Decimal
BER	Bit Error Ratio
bslbf	bit string, left bit first
C/N	Carrier to Noise ratio
CA	Conditional Access
CAT	Conditional Access Table
CENELEC	Comité Européen de Normalisation Électrotechnique
CI	Common Interface
CID	Content Identifier Descriptor
CRC	Cyclic Redundancy Check
CRID	Content Reference Identifier
CVBS	Composite Video Baseband Signal
DAD	Default Authority Descriptor
dBFS	dB Full Scale
DSM-CC 	Digital Storage Media Command and Control
DVB	Digital Video Broadcasting
DVB-C	Digital Video Broadcasting - Cable
DVB-data	Digital Video Broadcasting - Data Broadcasting
DVB-MHP	Digital Video Broadcasting - Multimedia Home Platform
DVB-S	Digital Video Broadcasting - Satellite
DVB-T	Digital Video Broadcasting – Terrestrial system
DVB-T2  	Digital Video Broadcasting – Terrestrial system, second generation system
DVB-T/T2	DVB-Terrestrial
EBU	European Broadcasting Union
ECCA	European Cable Communications Association
EICTA	European Information & Communications Technology Industry Association
EIT	Event Information Table
EITp/f	Event Information Table, present/following tables
EITsch	Event Information Table, schedule tables
EITp	Event Information Table, present table/section of EITp/f
EITf	Event Information Table, following table/section of EITp/f
EPG	Electronic Program Guide (based on API)
ESG	Event Schedule Guide (without any API)
GOP	Group of Pictures
HbbTV	Hybrid Broadcast Broadband TV
HDCP	High-bandwidth Digital Content Protection
HDMI	High-Definition Multimedia Interface
HDTV	High Definition Television
HTTP	Hyper Text Transfer Protocol
IDTV	integrated Digital TV
IEC	International Electrotechnical Commission
IEEE 	Institute for Electrical and Electronic Engineers
IRD	Integrated Receiver Decoder
ISO	International Organisation for Standardisation 
JOC	Joint Object Coding (extension for E-AC-3)
LCD	Logical Channel Descriptor
LCN	Logical Channel Number
MFN	Multiple Frequency Network
MHP	Multi Media Home Platform
MPEG	Moving Pictures Expert Group
NIT	Network Information Table
NVOD	Near Video On Demand
OSD	On Screen Display
PAL	Phase Alternating Line
PAT	Program Association Table
PID	Packet Identifier
PMT	Program Map Table
PSI	Program Specific Information 
PCR	Programme Clock Reference
PVR	Personal Video Recorder, (same as PDR, Personal Digital Recorder, or DVR)
QAM	Quadrature Amplitude Modulation
QoS	Quality of Service
QPSK	Quaternary Phase Shift Keying
RF	Radio Frequency
RoO	Rules of Operation
RS	Reed-Solomon
RST	Running Status Table 
SDT	Service Description Table
SDTV	Standard Definition Television
SFN	Single Frequency Network
SI	Service Information 
SIT 	Selection Information Table
ST	Stuffing Table
STB	Set-top box
TDT	Time and Date Table 
TOT	Time Offset Table
TS	Transport Stream
TV	Television
UHF	Ultra-High Frequency
uimsbf	unsigned integer most significant bit first
UTC	Universal Time, Co-ordinated
VHF	Very-High Frequency
VHS	Video Home System 
VSB	Vestigial Side Band
VOD	Video Ondemand
XML	Extensible Mark-up Language 
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