[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN Meeting #82         							          RP-182476
Sorrento, Italy, December 10-13, 2018

Source: 	ZTE Corporation
Title: 	Survey on spectrum availability and regulatory requirements in ITU Region -3
Agenda Item:	9.3.17
Document for:	Discussion/Decision
Background
In RAN#81 a RAN-level Study on NR beyond 52.6GHz was updated [1], and its skeleton was approved [2]. 

The following work-plan is described in [1]:
· RAN#81: TR skeleton
· RAN#82-84: Objective 1
· RAN#83-84: Objective 2 and 3
· RAN#85: Conclude the SI and approve the TR 

where the Objectives are given by [1] to be:
1. Identify target spectrum ranges 
· Survey on global spectrum availability and regulatory requirements (including channelization and licensing regimes)
· For 60GHz bands, TR 38.805 can be a reference.
1. Identify potential use cases and deployment scenarios
1. Identify NR design requirements and considerations on top of regulatory requirements 


In this contribution we present our survey on spectrum availability and regulatory requirements in three countries in ITU region-3, including China, Australia and Singapore. 
Discussion 
Available spectrum
In China, MIIT (Ministry of Industry and Information Technology of the People's Republic China) publishes that short distant unlicensed applications can be applied between 59-64 GHz. While, 76-77GHz is considered for Vehicle Radar ranging application[3,4]. Moreover, details of their regulatory requirements can be found in Annex.
Secondly, ACMA (Australian Communications and Media Authority) publishes sensors using radar which can be applied in some different bands from 52.6GHz to 85GHz in Australia [5]. Moreover, details of their regulatory requirements can be found in Annex.
Finally, in Singapore, IMDA (Info-communications Media Development Authority) shows that 57-66 GHz is considered for Wireless LAN and broadband access application [6]. On the other hand, short range radar systems, such as automatic cruise control and collision warning systems for vehicle, are applied from76 to 77GHz. Moreover, details of their regulatory requirements can be found in Annex. Furthermore, it is notable that both spectrum band, 71 – 76 GHz paired with 81 – 86 GH, will be available for short-term commercial use in fixed-wireless backhaul and inter-building fixed-wireless network.
Proposal 1: Text proposal on spectrum availability and regulatory requirements of China, Australia and Singapore are shown in the Annex. 
Potential spectrum
In 2015, the international telecommunication union (ITU) proposed 11 candidate millimeter-wave bands between 24 and 86 GHz for the deployment of future fifth mobile generation (5G/IMT-2020/NR) broadband systems.
Table1 IMT-2020 candidate bands in WRC-19 AI 1.13
	Candidate frequency bands
	Candidate frequency bands of requirement additional conditions

	24.25-27.5 GHz
	31.8-33.4 GHz,

	37-40.5 GHz
	40.5-42.5 GHz

	42.5-43.5 GHz
	47-47.2 GHz

	45.5-47 GHz
	

	47.2-50.2 GHz
	

	50.4-52.6 GHz
	

	66-76 GHz
	

	81-86 GHz
	


Moreover, in ITU region-3, the meeting of the APT Conference Preparatory Group for World Radiocommunication Conference 2019 (APG19-3) were held by Aisa-Pacfic Telecommunity (APT) to provide APT preliminary views on WRC-19 Agenda Items and issues associated with each WRC-19 Agenda Item.
With regarding WRC-19 Agenda Item 1.13, both China and Australia expressed their interesting bands beyond 52.6GHz: 
· China is considering to identify the frequency bands above 43.5GHz especially 66-71GHz, 71-76 GHz and 81-86 GHz under AI 1.13 for IMT towards WRC-19, if sharing with relevant radio services is feasible depending on needs [7].
· Australia is also interested in investigating the possibility of an IMT identification in some or all of the 37-43.5 GHz and 66-76 GHz bands [8]. 
It is notable that it is possible to be updated views by administration, depending on further meetings.
[bookmark: OLE_LINK3]
Observation 1: China is considering to identify the frequency bands above 43.5GHz especially 66-71GHz, 71-76 GHz and 81-86 GHz under AI 1.13 for IMT towards WRC-19, if sharing with relevant radio services is feasible depending on needs.
Observation 2: Australia is interested in investigating the possibility of an IMT identification in some or all of the 66-76 GHz bands.
Proposal 2:  Preliminary views of beyond 52.6GHz of these countries for WRC-19 AI 1.13 can be considered in TR. 

Conclusion
This contribution provides our survey results on available spectrum bands and regulatory requirements; and some potential available bands are shown in the discussion part. 
The text proposals based on these discussions are included in Annex of this contribution. It is proposed to incorporate them into the TR of requirements for NR beyond 52.6 GHz.
Proposal 1: Text proposal on spectrum availability and regulatory requirements of China, Australia and Singapore are shown in the Annex. 
Proposal 2:  Preliminary views of beyond 52.6GHz of these countries for WRC-19 AI 1.13 can be considered in TR. 

Observation 1: China is considering to identify the frequency bands above 43.5GHz especially 66-71GHz, 71-76 GHz and 81-86 GHz under AI 1.13 for IMT towards WRC-19, if sharing with relevant radio services is feasible depending on needs.
Observation 2: Australia is interested in investigating the possibility of an IMT identification in some or all of the 66-76 GHz bands.
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Text proposal to TR 
-------------Start of text proposal-----------------
[bookmark: _Toc524602721]4.1	Spectrum Availability
Editor’s Note: this section will describe available and potentially available spectrum in different regulatory domains/ITU-R. The section may be further broken down into countries of ITU region 1, 2, and 3.

[bookmark: _Toc524602722]4.2	Spectrum Regulatory Requirements
Editor’s Note: this section will describe available regulatory requirements for available spectrum. The section may be further broken down into ITU region 1, 2, and 3. TR 38.805 [3] can be a good reference for content for unlicensed bands between 54 ~ 71 GHz.
1.1 
4.2.X   ITU Region 3
4.2.X.X1  China
Table 4.2.x1. Regulatory Requirements for Available Spectrum between 52.6 GHz and 100 GHz in China
	Frequency band
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	59-64 GHz  

	Output power of antenna port: ≤ 10 dBm
Maximum EIRP：47dBm Mean EIRP: ≤ 44 dBm

	No requirement
	Not specified
	very low transmission power and short distant unlicensed applications

	The unlicensed devices operating in 59-64 GHz shall not interfere to the space research, earth resources exploration, radio astronomy and other legal wireless applications, and shall not demand radio interference protection.
Carrier frequency tolerance: 500 x 10-6
Out of Band Emission (EIRP): -5dBm/MHz
Spurious Emission (corresponding to frequency range outside 2.5*carrier bandwidth ): -20dBm/1MHz


	76-77 GHz

	Maximum EIRP：55dBm
	No requirement
	Not specified
	Vehicle Radar ranging application
	Spurious Emission (corresponding to frequency range outside 2.5*carrier bandwidth ): -20dBm/1MHz
Spurious Emission in Idle/stand-by state (corresponding to frequency range outside 2.5*carrier bandwidth ): -47dBm/1MHz



4.2.X.X2  Australia
Table 4.2.x2. Regulatory Requirements for Available Spectrum between 52.6 GHz and 100 GHz in Australia
	Frequency band
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	61-61.5 GHz
	Maximum EIRP：100 mW
	No requirement
	Not specified
	Transmitters for non-specific applications 
	

	59–63 GHz
	Maximum EIRP：150 W

The maximum transmitter power must not exceed 20 mW.

	No requirement
	Not specified
	WiFi and RLAN transmitters
	The transmitter must not be operated on board an aircraft.
The transmitter must only be used outdoors.
The transmitter must not cause spurious emissions outside the band at or greater than 
–30 dBm/MHz.

	57–66 GHz
	Maximum EIRP：20 W
	No requirement
	Not specified
	WiFi and RLAN transmitters
	The transmitter must comply with FCC Rules Title 47 Part 15 Section 255.

	60-61 GHz
	Maximum EIRP：20 mW
	No requirement
	Not specified
	Radio determination:
sensors using radar for measurement 
	

	75-85 GHz
	Maximum EIRP：75 nW
	No requirement
	Not specified
	Same as 60-61GHz
	The maximum EIRP applies outside the shielded room enclosure.
The transmitter must meet the requirements of ETSI Standard EN 302 372.

	76-77 GHz
	Maximum EIRP：25 W
	No requirement
	Not specified
	Same as 60-61GHz
	

	77-81 GHz
	See Note1 below
	No requirement
	Not specified
	Same as 60-61GHz
	The transmitter must meet the requirements of ETSI Standard EN 302 264.
The transmitter must not be operated within a nominated distance of a specified Australian radio-astronomy site.

	57-64 GHz /75-85 GHz
	See Note2 below
	See Note3 below
	Not specified
	Same as 60-61GHz
	The transmitter must be operated in a position such that emissions are directed towards:
(i) the ground; or
(ii) the floor or a wall of a building or similar structure.
The transmitter must comply with ETSI Standard EN 302 729.
The transmitter must not be operated within a nominated distance of a specified Australian radio-astronomy site.


Note1: Section 4.3.3.3 in ETSI EN 302 264 V2.1.1
The peak power for EUT with fixed beam or scanning antenna shall not be greater than 55 dBm.

Note2: Section 4.3.4.3 in ETSI EN 302 729 V2.1.1
57-64 GHz: Maximum peak power limit EIRP is 35dBm, measured in 50MHz within main beam. 
75-85 GHz Maximum peak power limit EIRP is 34dBm, measured in 50MHz within main beam.

Note3: Section 4.7 in ETSI EN 302 729 V2.1.1
A reduction of 20dB shall be achieved by possible mitigation factors, including the APC(Adaptive power control),   activity factor and duty cycle, frequency domain mitigation, shielding effects.


4.2.X.X3  Singapore
Table 4.2.x3. Regulatory Requirements for Available Spectrum between 52.6 GHz and 100 GHz in Singapore
	Frequency band
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	76 – 77 GHz Note1 

	 
Maximum EIRP：
23.5 dBm when stationary

Maximum EIRP：
37 dBm when vehicle is in motion

	No requirement
	Not specified
	Short range radar systems such as automatic cruise control and collision warning systems for vehicle 
	A short range radar system is a movement and position detection device which is used to give a warning of collision by identifying the delay between a transmitted pulse and a return pulse. 
Standards for Measurement Methods 
FCC Part 95 Subpart M; or EN 301 091-1 
Transmitter Spurious Emissions limit: -30dBm for f≥1GHz, refer to ITU-R Rec. SM.329-12 §4.3, Table 3 Category B limits 


	57 – 66 GHz Note1 

	Maximum EIRP：
10 W

Indoor use is restricted to maximum mean EIRP density of 13 dBm/MHz 

Outdoor use is restricted to max e.i.r.p. of 25 dBm and max e.i.r.p. power spectral density of -2 dBm/MHz 

	No requirement
	Not specified
	Wireless LAN and broadband access 
	

Standards for Measurement Methods 
EN 302 567 
EN 305 550 
Transmitter Spurious Emissions limit: -30dBm for f≥1GHz, refer to ITU-R Rec. SM.329-12 §4.3, Table 3 Category B limits

	71-76 GHz
81-86 GHz
	
	
	
	fixed wireless system 

	See Note 2 for specific information 


Note1: The development of spectrum allocations for short range devices is an ongoing policy review process. IMDA will revise and update its frequency allocations for short range devices as new technologies emerge.
[bookmark: _GoBack]Note2 : IMDA will make available 71 – 76 GHz paired with 81 – 86 GHz of the E-band for commercial wireless applications such as fixed-wireless backhaul and inter-building fixed-wireless network. The spectrum will be available for short-term commercial use of up to 12 months until 31 December 2019. IMDA will monitor market and technology developments of the E-band, and take into consideration the World Radiocommunication Conference 2019 recommendations before allocating the spectrum in this band beyond 2020.
-------------End of text proposal-----------------
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