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------------------------------ Modified section ------------------------------
[bookmark: _Toc144284980][bookmark: _Toc145556956][bookmark: _Toc145557016][bookmark: _Toc145557076]Introduction
In Rel-14 and Rel-16, RAN introduced a set of features under the umbrella of “LTE based 5G terrestrial broadcast” that, together with the corresponding enhancements in the core network, enable the deployment of a downlink-only dedicated broadcast network using 3GPP technologies. 
A clear target spectrum for this technology is the portion of UHF spectrum allocated to broadcast systems (~470 - ~694/698MHz, depending on the region). The objective of this work item is was to introduce the necessary features for LTE based 5G terrestrial broadcast to operate in the portion of UHF spectrum allocated to broadcast systems in different regions of the globe. For instance: 
-	For ITU region 1, a channelization of 8 MHz is used.
-	For ITU region 2, a channelization of 6 MHz is used. 
-	In some countries (e.g. North America), frequencies above 614 MHz are used by FDD (B71).
-	For ITU region 3, different channelizations (6/7/8 MHz) are used in different countries, for instance China and India are using 8 MHz.
-	In China broadcast systems are using the spectrum ranges 470  – 702 MHz..
-	In India broadcast systems are using the spectrum ranges 470 – 610 MHz and 614 – 698 MHz.
In this work, at least the following specifications are to be taken into account, and requirements reused when available:
[bookmark: _Hlk123827095]-	For ITU region 1, requirements defined in ETSI EN 302 296 [3] and GE06 Agreement [5].
-	For ITU region 2:
-	In United States, FCC Title 47 CFR 73.622 [6].
-	In Brazil, ABNT NBR 15601 [7].
-	For ITU region 3: , in China, GB20600-2006 [8].

[bookmark: scope][bookmark: _Toc144284981]


[bookmark: _Toc145556957][bookmark: _Toc145557017][bookmark: _Toc145557077]1		Scope
The present document provides a summary of regulatory requirements on unwanted emissions for transmission over broadcast bands in UHF spectrum.  This document is not exhaustive and is intended to be used only informatively; in all cases whether included in this document or not, the official requirements issued by the regulator should be consulted for the most accurate and up-to-date information.
[bookmark: references][bookmark: _Toc144284982][bookmark: _Toc145556958][bookmark: _Toc145557018][bookmark: _Toc145557078]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	ITU-R Recommendation BT.1206: "Spectrum limit masks for digital terrestrial television broadcasting".
[3]	ETSI EN 302 296: "Digital Terrestrial TV Transmitters; Harmonised Standard for access to radio spectrum". V2.2.1
[4]	Radio Equipment Directive 2014/53/EU, European Parliament.
[5]	ITU GE06 Agreement: "Primary Terrestrial Services Other Than Broadcasting In The Planning Area And Bands Governed By The Regional Agreement GE06", https://www.itu.int/en/ITU-R/terrestrial/fmd/Documents/fxm-GE06-report.pdf
[6]	FCC Title 47 CFR 73.622, Digital television table of allotments, FCC, United States.
[7]	ABNT NBR 15601, Digital terrestrial television – Transmission system, Brazilian Association of Technical Standards, Anatel, Brazil.
[8]	GB20600-2006: "Framing structure, Channel coding and modulation for digital television terrestrial broadcasting system", National Standard, China.
[9]	ITU-R Recommendation SM.1541: "Unwanted emissions in the out-of-band domain".


[bookmark: definitions][bookmark: _Toc144284983][bookmark: _Toc145556959][bookmark: _Toc145557019][bookmark: _Toc145557079]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc144284984][bookmark: _Toc145556960][bookmark: _Toc145557020][bookmark: _Toc145557080]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc144284985][bookmark: _Toc145556961][bookmark: _Toc145557021][bookmark: _Toc145557081]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc144284986][bookmark: _Toc145556962][bookmark: _Toc145557022][bookmark: _Toc145557082]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
	
8-VSB 	8-level Vestigial-SideBand
ATSC	Advanced Television Systems
DTMB	Digital Terrestrial Multimedia Broadcast
DTT	Digital Terrestrial Television
DTTB	Digital Terrestrial Television Broadcasting
DVB-T	Digital Video Broadcasting
ISDB-T	Integrated Services Digital Broadcasting
LPTV	Low Power TeleVision
OOB	Out Of Band
UHF	Ultra High Frequency

[bookmark: clause4]------------------------------ Next modified section ------------------------------
[bookmark: _Toc145556963][bookmark: _Toc145557023][bookmark: _Toc145557083]4	Spectrum limit masks for digital terrestrial television broadcasting
[bookmark: _Toc140061157][bookmark: _Toc144284988][bookmark: _Toc145556964][bookmark: _Toc145557024][bookmark: _Toc145557084]4.1	General
In order to avoid referring to national regulations since they vary from country to country, instead this TR refers to the Recommendation ITU-R BT.1206 [2] Spectrum limit masks for digital terrestrial television broadcasting. The spectrum masks defined in the recommendation are not based on the ITU-R Region but on the DTT system. 

Currently there are 4 different DTT systems in operation worldwide:
-	Advanced Television Systems Committee (ATSC) 
-	Digital Video Broadcasting (DVB-T) 
-	Integrated Services Digital Broadcasting (ISDB-T)
-	Digital Terrestrial Multimedia Broadcast (DTMB) 
Besides, different TV channel raster are currently in use (6, 7, and 8 MHz). 
ATSC1.0 spectrum masks are also considered for ATSC3.0. Furthermore, DVB-T2 uses the same spectrum masks as DVB-T, and DTMB-A uses the same spectrum masks as DTMB. 
Each of these DTT systems can be used in different ITU-R Regions. Although the majority of Region 1 countries use DVB-T (or DVB-T2), there are some countries in Region 1 using ISDB-T or DTMB. Likewise, although in Region 2 ATSC (or ATSC 3.0) is used in North America and ISDB-T is used in most of Central America, South America, and the Caribbean, there are some countries in Region 2 using DVB-T/T2 or DTMB. Finally, in Region 3, all four DTT systems (or their corresponding second-generation systems) are used in different countries. 
Regarding the UHF TV channel raster, only ITU-R Region 1 is fully harmonized using 8 MHz channels. 
In Regions 2 and 3, there are different countries using all three UHF TV channel raster (6, 7, and 8 MHz).
Therefore, it is advisable to refer to the spectrum masks defined in Recommendation ITU-R BT.1206 [2] to enhance the compatibility of LTE-based 5G terrestrial broadcast with existing DTT systems, not based on ITU-R Region, but based on the DTT system and UHF TV channel raster adopted in each country.
In addition to the ITU-R BT.1206 [2], GE06 [5] shall be considered as a regulatory reference for ITU Region 1 in respect to OOB emissions. Existing 3GPP Specs specifications with relation to Out-of-Band emissions shall be considered as well.
[bookmark: _Toc140061158][bookmark: _Toc144284989][bookmark: _Toc145556965][bookmark: _Toc145557025][bookmark: _Toc145557085]4.2	Scope
This Technical Report provides specific spectrum limit masks for digital terrestrial television broadcasting systems specified in Recommendation ITU-R BT.13061206 [2]. While Recommendation ITU-R SM.1541 [9] provides out-of-band domain emission limits that should be regarded as generic spectrum limit masks, specific spectrum limit masks might be required for specific environments to enhance compatibility with other radiocommunication services.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc140061165][bookmark: _Toc144284996][bookmark: _Toc145556976][bookmark: _Toc145557036][bookmark: _Toc145557096]4.4.2	Specific spectrum limit masks for 7 MHz channelling system B (DVB-T)
For 7 MHz digital television, the OoB domain extends from ±3.5 MHz (i.e. ±0.5 × 7 MHz) to ±17.5 MHz (i.e. ±2.5 × 7 MHz) relative to channel centre.
Two spectrum masks are specified in Figure 4.4.2-1 and the associated Table 4.4.2-1. The upper curve defines the spectrum mask for the non-critical cases and the lower curve defines the spectrum mask for the sensitive cases.
[image: ]
[TBD]	Comment by Michal Szydelko, Huawei: Reuse of Figure 5, ITU-R Recommendation BT.1206
Figure 4.4.2-1: Spectrum limit masks for 7 MHz channelling system B (DVB-T)

Table 4.4.2-1: Table of break points corresponding to 
Figure 4.4.2-1 for 7 MHz channelling system B (DVB-T)
------------------------------ Next modified section ------------------------------
Figure 4.4.3-1:  Spectrum limit masks for 8 MHz channelling system B (DVB-T)

Table 4.4.3-1: Table of break points corresponding to 
Figure 4.4.3-1 for 8 MHz channelling system B (DVB-T)

------------------------------ Next modified section ------------------------------
[bookmark: _Toc140061168][bookmark: _Toc144284999][bookmark: _Toc145556979][bookmark: _Toc145557039][bookmark: _Toc145557099]4.5.1	Specific spectrum limit masks for 6 MHz channelling system C (ISDB-T)
For 6 MHz digital television, the OoB domain extends from ±3 MHz (i.e. ±0.5 × 6 MHz) to ±15 MHz (i.e. ±2.5 × 6 MHz) relative to channel centre.
Spectrum limit masks for 6 MHz channeling system C (ISDB-T) are shown in Figure 4.5.1-1. The related break points are given in Table 4.5.1-1.

[image: ]
Figure 4.5.1-1: Spectrum limit masks for 6 MHz channeling system C (ISDB-T)


Table 4.5.1-1: Table of break points corresponding to 
Figure 4.5.1-1 for 6 MHz channelling system C (ISDB-T)
[bookmark: _Toc140061175][bookmark: _Toc144285006][bookmark: _Toc145556986][bookmark: _Toc145557046][bookmark: _Toc145557106]------------------------------ Next modified section ------------------------------
Annex A:
Regulatory requirements for ITU Region 1 according to GE06 [5]
The regulatory requirements for ITU Region 1 are extracted from ETSI EN 302 296 V2.2.1 [3].
------------------------------ Next modified section ------------------------------
[bookmark: _Toc145556993][bookmark: _Toc145557053][bookmark: _Toc145557113]A.2.2.3	Limits
Out-of-band emissions shall not exceed the values set out in Table A.2.2.3-1 to A.2.2.3-6, subject to the specific transmitter category (see Table A.1-1 and A.1-2).
Table A.2.2.3-1 sets out the limits for transmitter classification L0. Table A.2.2.3-2 sets out the limits for transmitter classification L1. Table A.2.2.3-3 sets out the limits for transmitter classifications L2 and L3.
Table A.2.2.3-4 sets out the limits for transmitter classification H0 additionally shown in Figure A.2.2.3-1 and A.2.2.3-2 for 7 MHz channels and 8 MHz channels respectively. Table A.2.2.3-5 sets out the limits for transmitter classification H1 additionally shown in Figure A.2.2.3-3 and A.2.2.3-4 for 7 MHz channels and 8 MHz channels respectively. Table A.2.2.3-6 sets out the limits for transmitter classification H3.

Table A.2.2.3-1: OOB emission limits for classification L0
	Transmitter Classification
	Frequency offset for 7 MHz systems
(MHz)
	Frequency offset for 8 MHz systems
(MHz)
	Absolute power level (dBm/3 kHz)

	L0

(Low power, non-critical mask)
	±3.41
	±3.9
	≤ 10

	
	±3.7
	±4.2
	≤ -30

	
	±5.25
	±6
	≤ -42

	
	±10.5
	±12
	≤ -67

	
	±17.5
	±20
	≤ -67



Table A.2.2.3-2:  OOB emission limits for classification L1
	Transmitter Classification
	Frequency offset for 7 MHz systems
(MHz)
	Frequency offset for 8 MHz systems
(MHz)
	Absolute power level (dBm/3 kHz)

	L1

(Low power, critical mask)
	±3.41
	±3.9
	≤ 10

	
	±3.7
	±4.2
	≤ -40

	
	±5.25
	±6
	≤ -52

	
	±10.5
	±12
	≤ -77

	
	±17.5
	±20
	≤ -77



Table A.2.2.3-3: OOB limits for transmitter classification L2 and L3
	Transmitter
Classification
	First adjacent channel ACLR
(dB)
	Second adjacent channel ACLR
(dB)

	L2
	≥ 42
	≥ 64

	L3
	≥ 55
	≥ 77

	NOTE 1: The first and second adjacent channel frequency offsets are defined as 8 MHz and 16 MHz respectively for UHF transmitters and 7 MHz and 14 MHz respectively for VHF transmitters.
NOTE 2: The integration bandwidth for the victim channel is defined as 7 MHz for VHF transmitters and 8 MHz for UHF transmitters.



Table A.2.2.3-4: OOB emission limits for classification H0
	Transmitter Classification
	Frequency offset for
7 MHz systems (MHz)
	Frequency offset for
8 MHz systems (MHz)
	Relative power level (dBc/3 kHz)

	H0
(High power, non- critical mask)
	±3.41
	±3.9
	≤ -34

	
	±3.7
	±4.2
	≤ -74

	
	±5.25
	±6
	≤ -86

	
	±10.5
	±12
	≤ -111

	
	±17.5
	±20
	≤ -111

	NOTE: The limits for UHF transmitters using 8 MHz channels are plotted in Figure A.2.2.3-2. The limits for VHF transmitters using 7 MHz channels are plotted in Figure A.2.2.3-1.



[image: ] [TBD]	Comment by Michal Szydelko, Huawei: Reuse Figure 4.3, ETSI EN 302 296

Figure A.2.2.3-1: Out-of-band limits for transmitter classification H0 using 7 MHz channels
------------------------------ End of modified section -------------------------
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