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Background

Discussion of regulatory requirements for NR started at the Nanjing RAN4 meeting. 
For this meeting, it is proposed in [2] to include an overview of international and regional regulation in clause 8 of the study item TR 38.803 [3]. This paper is a text proposal introducing such an overview in a first subclause 8.1, where references are given to important document, both globally (ITU-R) and in different regions. Subclauses with some initial text for Europe and the U.S. are included and more should be added later.
Proposal

It is proposed that the attached text proposal is included in the study item TR 38.803.

NOTE:
The proposed reference list for clause 2 in the text proposal is identical to the one in [3].
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3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [2].

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [2].

<ACRONYM>
<Explanation>

*********************End of change*****************
*********************Next changed section*****************
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Regulatory aspect
Editor’s note: intended to capture regulatory requirements for UE and/or BS shall satisfy. The intention is to help study RF feasibility in terms of filter attenuation and its insertion loss etc.
8.1
Overview of international and regional regulation

8.1.1

ITU-R
The Radio Regulations [5] is an international binding treaty for how RF spectrum is used. It is updated and agreed at the World Radiocommunication Conference (WRC) that is held every 3 to 4 years. One RF parameter related to unwanted emissions is defined directly in the radio regulation:
-
ITU Radio Regulations No. S1.153 ‎[5] provides a definition of Occupied bandwidth.
ITU-R Study Group 1 is responsible for Spectrum management principles and techniques and develops international recommendations for unwanted emissions.
The following ITU-R recommendations provide generic limits and some guidelines for how to specify unwanted emissions:
-
ITU-R SM.329-12 [4] provides terminology and definitions in the area of spurious emissions. It also gives recommendations of how limits are applied and recommended limit values and reference bandwidths. Limits are given in different “Categories”, where Category A limits are generally applicable while other Categories have regional application for certain services. Some limits are further described in Annexes to the recommendation, where in particular Annex 7 gives reference bandwidths for Category B limits in the land mobile service.
-
ITU-R SM.328-11 [3] provides terminology and definitions in the area of spectra and bandwidth of emissions. It is intended to provide guidance in deriving limits for out-of-band emissions and gives examples of how emitted spectra can be classified and what parameters can be used to specify it. Most of the text concerns analogue and narrowband modulation.
-
ITU-R SM.1539-1 [7] specifically deals with the boundary between the out-of-band and spurious domains. It proposes variations to the default “250% rule” for wideband emissions for different frequency ranges, where the highest interval is above 26 GHz.
-
ITU-R SM.1540 [8] gives recommendations for emissions falling into an adjacent band allocation.
-
ITU-R SM.1541-6 [9] gives recommendations for emission in the out-of-band domain. Annex 11 covers land mobile services, but there is only discussion of narrowband systems (up to 30 kHz).
NOTE:
The term Out-of-band (OOB) emissions can cause some confusion and is for this reason mostly avoided in 3GPP BS specifications. Regulation defines OOB emissions as “Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions”. OOB emissions are thereby the emissions closest to the transmitted carrier(s) and the term “Out-of-band” does not refer to emission being outside the operating band or an operator’s assigned band. Note that spurious emissions and OOB emissions are mutually exclusive through the definition, making the boundary between them very important. OOB emissions are for WCDMA and LTE BS defined through ACLR, spectrum mask (for WCMDA) and operating band unwanted emissions (for LTE).
ITU-R Working Party 5D is responsible for the overall radio system aspects of International Mobile Telecommunications (IMT) systems, comprising the IMT-2000 (“3G”), IMT-Advanced (“4G”) and IMT 2020 (“5G”) radio interfaces technologies. A set of recommendations are developed and maintained by WP5D for each generation. For reference, the following IMT-Advanced recommendations are relevant for RF and spectrum requirements for LTE-Advanced:

-
ITU-R Rec. M.2012 [10] is the Radio Interface Specification for IMT-Advanced, containing an overview of the radio interfaces, including LTE-Advanced, which is followed by a list of references to the detailed specifications in 3GPP.
-
ITU-R Rec. M.2070 [11] and M.2071 [12] describe what is called “Generic unwanted emission characteristics” of base stations and mobile stations. The LTE-Advanced characteristics are taken from 3GPP RAN4 RF specifications.

-
ITU-R Report M.2292 [13] describes the Characteristics of terrestrial IMT-Advanced systems used for frequency sharing/interference analyses.
The corresponding ITU-R deliverables are planned also for IMT-2020 and will require input from 3GPP. While the Radio interface specification and Generic unwanted emissions recommendations are planned for the end on the IMT‑2020 process (after evaluation and decision on radio interface technologies), the report on IMT-2020 characteristics for sharing studies will need very early input already by February 2017.
8.1.2

European regulation
The European regulation of unwanted emissions is to a large part derived from and form a part of the corresponding ITU-R documents. Limits applicable in Europe are in ITU-R SM.329-12 [4] identified as Category B requirements. The corresponding European recommendations are developed and maintained by CEPT/ECC as follows:
-
ECC Rec (02)05 [14] is an “umbrella” recommendation on unwanted emissions, giving general guidelines on out-of-band and spurious emissions, the boundary between out-of-band and spurious domains, with reference to ITU-R recommendations and the ERC Rec. 74-01 on spurious emissions [15]
-
ERC Rec. 74-01 [15] provides terminology and definitions in the area of spurious emissions, with recommended limit values and reference bandwidths for the spurious domain. It corresponds to the Category B limits in ITU-R Rec. SM 329-12 [7], but has in addition provisions for mobile services covering multi-carrier and multi-RAT base stations.
CEPT/ECC publishes decisions, recommendations and reports related to spectrum usage. Any band specific regulation of spectrum use, including emission limits, is set by such deliverables. In many cases, the spectrum decision s are also confirmed in a spectrum decision by the European Union (EU). Here it should be noted that the EU has 28 member states while CEPT has 48 national administrations as members. The spectrum decisions made by CEPT/ECC and/or the EU form the basis for national licensing conditions in countries across Europe.
The regulation of radio equipment products in Europe is set by Harmonized Standards. The harmonized standard for IMT equipment is EN 301 908 [16], divided into individual parts for each type of equipment. The parts for UMTS and LTE equipment are based on extracts from the 3GPP RAN4 and RAN5 test specifications.
8.1.3

U.S. regulation (FCC)
The U.S. regulation in the telecommunications area is set by FCC Title 47 [11]. The different parts of Title 47 cover licensing requirements and procedures, as well as operational and technical requirements and other provisions. Example of parts covering 3GPP bands are Part 22 (Public mobile services), Part 25 (Personal communication services) and Part 27 (Miscellaneous wireless communications services). The technical requirements include power limits, emission limits, measurement principles and statements on interference protection and other technical provisions.
For bands above 24 GHz, the FCC has recently published a Report and Order and Further Notice of Proposed Rulemaking [17]. The following aspects of the ruling should be noted:
-
A new Part 30 (Upper Microwave Flexible Use Service) is added and licenses issued in the 27.5-28.35 GHz band and licenses in the 38.6-40 GHz band are reassigned to the new service.

-
The new Part 30 emission limits are expressed in a way different from for example Parts 22, 25 and 27:

-
A limit of -13 dBm/MHz is stated for any emissions outside a licensees frequency block. This is relaxed to be -5 dBm/MHz in the band immediately outside the frequency block, in a bandwidth equal to 10% of the channel bandwidth.

-
The limit is stated as conductive power or total radiated power.

-
The limit is based on a 1 MHz resolution bandwidth (or greater)

-
The Part 15 (Radio Frequency devices) rules for the 57-64 GHz frequency range are extended to cover also 64-71 GHz. This will provide more spectrum for unlicensed uses in those bands.

<Other regions or countries to be added>
