Page 2
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting #85                                                                  R4-1712242
Reno, NV, USA, 27 November – 1 December, 2017
Agenda Item:	9.2.1.4
Source:	Samsung, KT, [Verizon]
Title:		TP for general sections of TR 38.815
Document for:	Approval
1 Introduction
This paper proposed the text for the general parts of 3GPP TR38.815 on “New frequency range for NR (24.25-29.5 GHz)” especially for Section 1 to 6 to make up the blanks. Following the result of the band definition discussion, Band n257 (26.5-29.5 GHz) and n258 (24.25-27.5 GHz) are now defined in this frequency range [1].
2 Reference
[1] [bookmark: _Ref476813621][bookmark: _Ref476814267]R4-1704770, “On band definition for 26.5-29.5GHz,” Samsung, 3GPP RAN #83, May 2017

Text proposal for TR 38.815
[bookmark: _Toc490065531]<Unchanged sections omitted>
[bookmark: _Toc473553994][bookmark: _Toc490836781]

1	Scope
<Text to be added>
The present document is a technical report for Work Item on New Radio (NR) Access Technology, covering the new frequency range between 24.25-29.5 GHz for NR.
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[bookmark: _Toc481653278][bookmark: _Toc490836783][bookmark: _Toc473553999]3	Definitions, symbols and abbreviations
[bookmark: _Toc481653279][bookmark: _Toc490836784]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc481653280][bookmark: _Toc490836785]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc481653281][bookmark: _Toc490836786]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
Abbreviation format (EW)
<ACRONYM>	<Explanation>
[bookmark: _Toc490836787]4	Background
<Text to be added>
International Mobile Telecommunications (IMT) systems have contributed to global economic and social development of both developed and developing countries. IMT systems are now being evolved to provide diverse usage scenarios and applications such as enhanced mobile broadband (eMBB), massive machine-type (mMTC) and ultra-reliable and low-latency communications (URLLC) requiring larger contiguous blocks of spectrum than currently available bandwidth to realize those applications.
It is then important to note that the properties of higher frequency bands, such as shorter wavelength, would better enable the use of advanced antenna systems including multiple-input and multiple-output (MIMO) and beam-forming techniques in supporting enhanced broadband.
Adequate and timely availability of spectrum with appropriate regulatory provisions, as well as improved technologies, are essential to support the future growth of IMT. Harmonized worldwide frequency bands and harmonized frequency arrangements for these systems are highly desirable in order to facilitate global roaming and the benefits of economies of scale.
4.1	NR spectrum plans in the range between 24.25-29.5 GHz
Spectrum harmonization remains important for the development of NR and even more important for higher frequencies above 24 GHz in order to support the development of a new ecosystem as well as the deployment of very advanced antenna systems. Recently, many countries and regions such as USA, Europe, Korea, Japan and China have announced their “5G” spectrum strategies and roadmaps for the frequency range between 24.25-29.5 GHz as a key frequency band to deploy commercial systems for NR as follows. 
On July 2016, the USA Federal Communications Commission (FCC) adopted a Report and Order (R&O) with new rules to enable rapid development and deployment of next generation (5G) technologies and services in the millimeter wave (mmW) bands [2]. These new rules open up nearly 11 GHz of high-frequency spectrum for flexible, mobile and fixed use wireless broadband: 3.85 GHz of licensed spectrum and 7 GHz of unlicensed spectrum by creating a new Upper Microwave Flexible Use service (UMFUS) in the 28 GHz (27.5-28.35 GHz), 37 GHz (37-38.6 GHz), and 39 GHz (38.6-40 GHz) bands, and a new unlicensed band at 64-71 GHz.
On December 2016, the European Commission (EC) and the 48 countries of European Conference of Postal and Telecommunications (CEPT) agreed to recommend the 24.25-27.5 GHz as a pioneer band for 5G above 24 GHz [3]. The European countries should develop harmonisation measures on the basis of the radio spectrum decision in this band before 2020 and make available a portion of this frequency band for 5G in response to market demand, taking into account that 5G deployment in this frequency range is likely to remain geographically limited by 2020.
On January 2017, Korean Ministry of Science and ICT (MSIT) announced the K-ICT Spectrum Plan in order to use the 28 GHz (26.5-29.5 GHz) band for 5G commercial service. In particular, the Republic of Korea is planning to use the band for not only 5G trial services during the 2018 Winter Olympic Games but also 5G commercial services around 2020. 
Japanese Ministry of Internal Affairs and Communications (MIC) published the final report on the 2020 Japan Radio Policy on July 2016 with regard to the 5G candidate spectrum bands including 27.5-29.5 GHz band, in order to meet agreed international technical specifications for the 2020 summer Olympic games in Tokyo. Meanwhile the national policy makers and regulators are also investigating all bands for 5G that are within the scope of the ITU WRC-19 Agenda Item 1.13. Early system trials for 5G are planned for the ranges 3600 -4100 MHz, 4405-4895 MHz and 27.5-28.28 GHz.
On June 2017, Chinese Ministry of Industry and Information Technology (MIIT) is launching a consultation regarding the planning and use of mmW spectrum for the development of 5G networks. The MIIT is seeking industry advice on the planning and use of the 24.75-27.5GHz, 37-42.5GHz and other mmW bands. The public consultation is intended to collect feedback from the industry on such aspects as suggestions regarding the deployment status of the proposed frequency bands, future planning on the use of these bands for 5G system.
The following figure summarizes future plans and spectrum for NR from each country/region.
[image: ]
Figure 4.1-1: NR spectrum plans in the range between 24.25-29.5 GHz

4.2	Compatibility studies with services in adjacent bands
In World Radiocommunication Conference 2015 (WRC-15), Agenda item 1.13 to consider identification of frequency bands for the future development of IMT was adopted for WRC-19. The agenda item calls for studies to determine the spectrum needs for the terrestrial component of IMT in the frequency range between 24.25 GHz and 86 GHz, as well as sharing and compatibility studies, taking into account the protection of services to which the band is allocated on a primary basis, for the frequency bands:
–	24.25-27.5 GHz, 37-40.5 GHz, 42.5-43.5 GHz, 45.5-47 GHz, 47.2-50.2 GHz, 50.4‑52.6 GHz, 66-76 GHz and 81-86 GHz, which have allocations to the mobile service on a primary basis; and
–	31.8-33.4 GHz, 40.5-42.5 GHz and 47-47.2 GHz, which may require additional allocations to the mobile service on a primary basis.
Task Group 5/1 is responsible for the development of draft Conference Preparation Meeting (CPM) text under WRC-19 Agenda item 1.13. In developing sharing studies and draft CPM text, Task Group 5/1 is to consider, conduct and complete in time for WRC-19, in accordance with Resolution 238 (WRC-15), the results of appropriate studies from Working Party 5D on the spectrum needs, technical and operational characteristics including protection criteria, and deployment scenarios for the terrestrial component of IMT, as well as propagation models, technical characteristics including protection criteria for existing services allocated in, or adjacent to, the bands identified in resolves to invite ITU-R 2 of Resolution 238 (WRC-15). Task Group 5/1 is also requested to conduct the appropriate sharing and compatibility studies, taking into account the protection of services to which the band is allocated on a primary basis. 
Table 4.2-1 is the information of the services allocated in the 23.6-31 GHz as adjacent bands that to be studied on the sharing and compatibility with of the frequency range beween 24.25-29.5 GHz by September 2018.
Table 4.2-1: Allocation information in the 23.6-31 GHz frequency range [4]
	23.6-31 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	23.6-24		EARTH EXPLORATION-SATELLITE (passive)
				RADIO ASTRONOMY
				SPACE RESEARCH (passive)
				5.340

	24-24.05	AMATEUR
				AMATEUR-SATELLITE
				5.150

	24.05-24.25	RADIOLOCATION
				Amateur
				Earth exploration-satellite (active)
				5.150

	24.25-24.45
FIXED
	24.25-24.45
RADIONAVIGATION
	24.25-24.45
RADIONAVIGATION
FIXED
MOBILE

	24.45-24.65
FIXED
INTER-SATELLITE
	24.45-24.65
INTER-SATELLITE
RADIONAVIGATION
	24.45-24.65
FIXED
INTER-SATELLITE
MOBILE
RADIONAVIGATION

	
	5.533
	5.533

	24.65-24.75
FIXED
FIXED-SATELLITE
(Earth-to-space)  5.532B
INTER-SATELLITE
	24.65-24.75
INTER-SATELLITE
RADIOLOCATION-
SATELLITE (Earth-to-space)
	24.65-24.75
FIXED
FIXED-SATELLITE
(Earth-to-space)  5.532B
INTER-SATELLITE
MOBILE

	
	
	5.533

	24.75-25.25
FIXED
FIXED-SATELLITE
(Earth-to-space)  5.532B
	24.75-25.25
FIXED-SATELLITE
(Earth-to-space)  5.535
	24.75-25.25
FIXED
FIXED-SATELLITE
(Earth-to-space)  5.535
MOBILE

	25.25-25.5	FIXED
				INTER-SATELLITE  5.536
				MOBILE
				Standard frequency and time signal-satellite (Earth-to-space)

	25.5-27	EARTH EXPLORATION-SATELLITE (space-to Earth)  5.536B
				FIXED
				INTER-SATELLITE  5.536
				MOBILE
				SPACE  RESEARCH (space-to-Earth)  5.536C
				Standard frequency and time signal-satellite (Earth-to-space)
				5.536A

	27-27.5
FIXED
INTER-SATELLITE  5.536
MOBILE
	27-27.5
		FIXED
		FIXED-SATELLITE (Earth-to-space)
		INTER-SATELLITE  5.536  5.537
		MOBILE

	27.5-28.5	FIXED  5.537A
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.539
				MOBILE
				5.538  5.540

	28.5-29.1	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.523A  5.539
				MOBILE
				Earth exploration-satellite (Earth-to-space)  5.541
				5.540

	29.1-29.5	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.516B  5.523C  5.523E  5.535A
			5.539  5.541A
				MOBILE
				Earth exploration-satellite (Earth-to-space)  5.541
				5.540

	29.5-29.9
FIXED-SATELLITE
(Earth-to-space)  5.484A  5.484B  5.516B  5.527A  5.539 
Earth exploration-satellite
(Earth-to-space)  5.541
Mobile-satellite (Earth-to-space)
	29.5-29.9
FIXED-SATELLITE
(Earth-to-space)  5.484A  5.484B  5.516B  5.527A  5.539 
MOBILE-SATELLITE
(Earth-to-space)
Earth exploration-satellite
(Earth-to-space)  5.541
	29.5-29.9
FIXED-SATELLITE
(Earth-to-space)  5.484A  5.484B  5.516B  5.527A  5.539 
Earth exploration-satellite
(Earth-to-space)  5.541
Mobile-satellite (Earth-to-space) 

	5.540  5.542
	5.525  5.526  5.527  5.529  5.540 
	5.540  5.542

	29.9-30		FIXED-SATELLITE (Earth-to-space)  5.484A  5.484B  5.516B  5.527A
				5.539
				MOBILE-SATELLITE (Earth-to-space)
				Earth exploration-satellite (Earth-to-space)  5.541  5.543
				5.525  5.526  5.527  5.538  5.540  5.542

	[bookmark: _GoBack]30-31	FIXED-SATELLITE (Earth-to-space)  5.338A
				MOBILE-SATELLITE (Earth-to-space)
				Standard frequency and time signal-satellite (space-to-Earth)
				5.542



4.3	Regulatory aspect
[bookmark: _Toc494384562]4.3.1	ITU-R
The Radio Regulations [4] is an international binding treaty for how RF spectrum is used. It is updated and agreed at the 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 ‎[4] 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 [5] 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 [6] 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).
[bookmark: _Toc494384563]4.3.2	European regulation
The European regulations include unwanted emission levels. As basis, the limits included in ITU-R documents. Limits applicable in Europe are in ITU-R SM.329-12 [5] identified as Category B requirements are used. In addition, the following European recommendations are developed and maintained by CEPT/ECC regarding unwanted emissions as follows:
-	ECC Rec (02)05 [10] 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 [11]
-	ERC Rec. 74-01 [11] 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 [5], 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. These may include emission limits. In many cases, the spectrum decisions 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 the EU are the basis for national licensing conditions in countries across Europe. In addition, ECC decision and/or recommendations are used.
The radio equipment requirements for products in Europe are set by Harmonized Standards. The harmonized standard for IMT equipment is EN 301 908 [12], 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.
[bookmark: _Toc494384564]4.3.3	U.S. regulation (FCC)
A new Part 30 (Upper Microwave Flexible Use Service) is added and licenses issued in the 27.5-28.35 GHz band. The following subparts relate directly to RF aspects [2]:
-	§ 30.202 Power limits: Max EIRP limits
-	§ 30.203 Emission limits: OOBE and spurious emissions limits (conducted or total radiated power)
The new Part 30 power limits from [2] are shown in Table 8.1.3-1 and the Emission limits in Table 8.1.3-2.
Table 4.3.3-1: Part 30.202 Power limits (from [2])
	Stations
	Maximum allowable EIRP

	Fixed/Base stations
	75 dBm/100 MHz1

	Mobile stations
	43 dBm

	Transportable stations
	55 dBm

	1. For channel bandwidths less than 100 MHz the EIRP must be reduced proportionally and linearly based on the bandwidth relative to 100 MHz.



Table 4.3.3-2: Part 30.203 Emission limits (from [2])
	Outband frequency range
	Conductive power /Total radiated power

	Channel assignment1 edge ~ 10% of the Authorized Bandwidth2
	-5 dBm

	Beyond 10% of Authorized Bandwidth
	-13 dBm

	1. Channel assignment is the channel that is determined by standards (defining center frequency), the FCC usually defines this as the bandwidth at which 99% of the emission power is contained.
2. Authorized bandwidth is the maximum width of the band of frequencies permitted to be used by a station. This is normally considered to be the necessary or occupied bandwidth, whichever is greater. 
3. Measurement Requirements:
1) Measurement is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater. 
2) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee's frequency block edges as the design permits. 
3) The measurements of emission power can be expressed in peak or average values.



4.3.4	Korean regulation (MSIT)
The Korean regulation of the wireless equipments for the mobile system is divided into individual parts for each technical type of equipment, i.e., CDMA, PCS, UMTS, LTE-FDD and LTE-TDD. The parts for UMTS and LTE equipment include essential RF parameters such as frequency ranges, channel bandwidths and emission levels as summarized in Table 4.3.4-1, and they are based on extracts from the 3GPP RAN4 and RAN5 test specifications.
Table 4.3.4-1: Parameters in Korean regulation
	
	Parameters

	Common
	Frequency range

	
	Channel bandwidth

	BS
	Tx
	Frequency error

	
	
	Output power

	
	
	ACLR

	
	
	Out-of-band emissions

	
	
	Spurious emissions

	
	Rx
	Receiver spurious emissions

	UE
	Tx
	Frequency error

	
	
	Maximum output power

	
	
	ACLR

	
	
	Spectrum emission mask

	
	
	Spurious emissions

	
	Rx
	Rx spurious emissions



On July 2017, the MSIT established a study group to develop another part for NR system that will be operated in 28 GHz band. For the harmonized standard for IMT equipment, as the current regulation for the previous part of the systems, the group also has been waiting for the output of core specification from 3GPP RAN4 for the range of 26.5-29.5 GHz and willing to review the result within this year in order to launch NR service in timely manner in Korea. 
[bookmark: _Toc473554000][bookmark: _Toc490836788]5	NR Frequency band definition
<Text to be added>
The band plans for 24.25-29.5 GHz frequency range are shown in Figure 5-1. Two bands are defined in the range, one is for 26.5-29.5 GHz (n257) and the other is for 24.25-27.5 GHz (n258), and they are noticeably 1 GHz overlapped that can be considered allowing economies of scale and early equipment availability. NR as a technology will evolve over time and leverage a variety of spectrum ranges, but these two bands have broad support in FR2.
[image: ]
Figure 5-1: Band definition in the frequency range between 24.25-29.5 GHz

Summary of the new NR bands are provided in Table 5-1 below:
Table 5-1: New NR bands in the frequency range between 24.25-29.5 GHz
	Band number
	UL
	DL
	Duplex mode

	n257
	26.5 - 29.5 GHz
	26.5 - 29.5 GHz
	TDD

	n258
	24.25 - 27.5 GHz
	24.25 - 27.5 GHz
	TDD



[bookmark: _Toc490836789]6	Channel numbering and channel bandwidth
<Text to be added>
Table 6-1: NR channel numbers
	Band number
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low 
	NOffs-UL
	Range of NUL

	n257
	
	
	
	
	
	

	n258
	
	
	
	
	
	



BS and UE channel bandwidth and Bandwidth combination sets have been defined as found in 3GPP TR38.817. They are captured to support at least 50 MHz as a minimum channel bandwidth and up to 400 MHz as a maximum channel bandwidth in FR2 by using the different data sub-carrier spacing (SCS) in Rel-15. In order to apply the same requirement for Band n257 and 258 to Table [X-X] in 3GPP TS 38.101-2 [x], Table 6-2 highlights in the extract of the table below. 
Table 6-2: NR channel bandwidth in the frequency range between 24.25-29.5 GHz
	NR band
	Channel bandwidth

	Band number
	data SCS(kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes


[bookmark: _Toc473554024]
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