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1. Introduction
At RAN plenary meeting #80 the study item for NR waveform beyond 52.6 GHz was approved [1]. One of the objectives defined in [1] is to “Identify target spectrum ranges”. According to the work plan this objective should be discussed in RAN plenary meetings #82 to #84. Ericsson submitted a contribution containing a survey on spectrum availability and regulatory requirements for CEPT/ECC for frequencies between 52.6GHz and 100GHz [2]. This contribution provides additional information for CEPT/ECC considering the extension of the frequency range of interest, which is between 52.6 GHz and 114.25 GHz.

Furthermore, this contribution provides amendments to contribution [3] which contains a draft text proposal for the TR 38.807 based on the submitted contributions to RAN#82 for study of NR waveform beyond 52.6 GHz. These amendments, focusing on Section 4.1, 4.2, and 4.2.1.1, contain clarifications and additional information considering the current status of the work towards WRC-19 agenda item 1.13.

Additionally, it is important that the final text for Section 4 of TR 38.807 gets an additional update capturing the final outcomes of WRC-19 AI 1.13. Particularly for the candidate frequencies bands currently studied under WRC-19 AI 1.13, where regulatory requirements and possible IMT identification are still undefined. 
2. Draft Text Proposal for Section 4 of TR38.807
The following is a draft text proposal for section 4 of TR38.807 and is for clarity made on top of the text proposal in [3].
==================== Start of Text Proposal =====================
[bookmark: _Toc524602720]4	Operational Requirements
[bookmark: _Toc524602721]4.1	Overview of Global 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.
In 2015, the international telecommunication union (ITU) proposed 11 millimeter-wave bands between 24 and 86 GHz to be studied towards WRC-19 for possible identification for IMT. See Table 4.1-1 with the bands to be studied under AI 1.13 towards WRC-19.
Table 4.1-1 Bands to be studied under AI 1.13 towards WRC-19
	Candidate frequency bands which have allocations to the mobile service on a primary basis
	Candidate frequency bands which required a co-primary mobile allocation 

	24.25-27.5 GHz[footnoteRef:1] [1:  When conducting studies in the band 24.5-27.5 GHz, to take into account the need to ensure the protection of existing earth stations and the deployment of future receiving earth stations under the EESS (space-to-Earth) and SRS (space-to-Earth) allocation in the frequency band 25.5-27 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
	



Table 4.1-2 provides information on the allocation within the frequency range 52.6 GHz to 116 GHz in ITU Radio Regulation [5]. The column with comments contains information on protection requirements for incumbent services. 
Table 4.1-2: Frequency bands in the range 52.6 to 116 GHz in radio regulation
	Frequency band (GHz)
	Allocated to Mobile Service on a primary basis
	Allocated to Fixed Service on a primary basis
	Comments

	52.6-54.25
	No 
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	54.25-55.78
	No
	No
	EESS (passive) and SRS (passive)

	55.78-59 
	Yes
	Yes
	EESS (passive) and SRS (passive)
This band available for high-density applications in the fixed service, footnote 5.547

	59-59.3
	Yes
	Yes
	EESS (passive) and SRS (passive)
Radiolocation

	59.3-64
	Yes
	Yes
	Radiolocation

	64-65
	Yes
	Yes
	This band available for high-density applications in the fixed service, footnote 5.547

	65-66
	Yes
	Yes
	This band available for high-density applications in the fixed service, footnote 5.547

	66-71
	Yes
	No
	WRC-19 AI 1.13 frequency band, sharing and compatibility studies and potential limitations information in section 2.2. 

	71-76
	Yes
	Yes
	WRC-19 AI 1.13 frequency band, sharing and compatibility studies and potential limitations information in section 2.2.

	76-81
	No
	No
	Radiolocation

	81-86
	Yes
	Yes
	WRC-19 AI 1.13 frequency band, sharing and compatibility studies and potential limitations information in section 2.2.

	86-92
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	92-94
	Yes
	Yes
	Radiolocation

	94-94.1
	No
	No
	Radiolocation

	94.1-95
	Yes
	Yes
	Radiolocation

	95-100
	Yes
	Yes
	Radiolocation

	100-102
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	102-105
	Yes
	Yes
	N/A

	105-109.5
	Yes
	Yes
	SRS (passive)

	109.5-111.8
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	111.8-114.25
	Yes
	Yes
	SRS (passive)

	114.25-116
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340



Within the range 52.6 to 116 GHz, the frequency bands 66-76 GHz (including 66-71 and 71-76 GHz) and 81-86 GHz are being studied under WRC-19 Agenda Item 1.13 for potential IMT identification. Results of sharing and compatibility studies, potential technical and regulatory conditions are included in Draft CPM Report [6], and the final decisions are to be made in WRC-19 with respect to IMT identification or no IMT identification, along with the corresponding technical and regulatory conditions. 
For 66-71 GHz, Studies were carried out for the ISS, MSS (Earth-to-space) and MSS (space-to-Earth) indicating that sharing is feasible, with a need for separation distance in the order of few kilometers for the case of MSS (space-to-Earth). The need for studies addressing interference from IMT towards RNS is still under debate. Thus, final conclusions in the regulatory and technical conditions for this band cannot be drawn. 
For 71-76 GHz, the studies performed towards WRC-23 indicate that Sharing with FS and FSS would be feasible. However, reduction of the IMT BS and UE unwanted emissions is needed to protect RLS in this frequency band.  Table 4.1-3 depicts the limits of the IMT BS and UE maximum unwanted emission levels according to the individual compatibility studies.
· 
Table 4.1-3: Maximum unwanted emission levels to protect RLS in the frequency band 76-77GHz and 77-81 GHz 
	Limits of unwanted emissions into 76-81 GHz from IMT stations Station
	76-77 GHz 
dB(W/200 MHz)
	77-81 GHz 
dB(W/200 MHz)

	BS
	[TBD/−29.6/−31.5/< −37]
	[TBD/−33/< −37]

	UE
	[TBD/−20/< −37]
	[TBD/−35/< −37]



For 81-86 GHz, Studies towards WRC-23 were carried out for the FS, FSS, RAS (in band and adjacent band), EESS (passive) and RLS. The results of those studies indicate that sharing with FS, FSS and RAS (in band and adjacent band) would be feasible. Notice that additional restrictions on the IMT BS and UE would be needed to ensure protection of EESS (passive) and RLS. 
· In order to protect the RLS in the frequency band 76-81 GHz, the studies performed towards WRC-23 indicate that the unwanted emission limits into the 76-81 GHz band from IMT BSs and UEs operating in the 81-86 GHz band should comply with the limits given in Table below (note: the exact values are from individual compatibility studies):
Table 4.1-4: Maximum unwanted emission levels to protect RLS in the frequency band 76-77GHz and 77-81 GHz
	Limits of unwanted emissions into 76-81 GHz from IMT stations Station
	76-77 GHz 
dB(W/200 MHz)
	77-81 GHz 
dB(W/200 MHz)

	BS
	[TBD/−29.6/−31.5/< −37]
	[TBD/−33/< −37]

	UE
	[TBD/−20/< −37]
	[TBD/−35/< −37]



· In order to protect the EESS passive service in the frequency band 86-92 GHz, the studies performed towards WRC-23 indicate that the unwanted emission limits into the 86-92 GHz band from IMT BSs and UEs operating in the 81-86 GHz bands should comply with the limits given in Table below (note: the exact values are from individual compatibility studies):
Table 4.1-5: Maximum unwanted emission levels to protect EESS passive in the frequency band 86-92 GHz 
	Limits of unwanted emissions into 86-92 GHz from IMT stations Station
	86-92 GHz
dB(W/100 MHz)

	BS
	TBD/-43.6/-49.9/-31.3/-20

	UE
	TBD/-43.5/-49.8/-31.2/-19.9




· 
· 


[bookmark: _Toc524602722]4.2	Country Specific Spectrum Availability and 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.
4.2.1. Country Specific Licensing situation
	Table 4.2-1 and 4.2-2 provide an overall summary of the current licensing situation  for data communication (Mobile and Fixed, excluding radar based telemetry) between frequencies 52.6GHz and 100GHz for various countries under ITU region 1, 2, and 3. Symbol ‘U’, and ‘L’, represent unlicensed spectrum and licensed spectrum (including light licensing and other licensing forms), respectively. Notice that Table 4.2-1 and 4.2-2 does not include information about the service allocated to each frequency band. It does neither include information about the frequency bands currently studied in AI 1.13 WRC-19 which are listed in Table 4.1-1. Also, it is worthwhile noticing that type of licensing for each frequency band is a national decision.
Table 4.2-1: Current Licensing situation for various countries between frequency 52.6GHz and 71GHz
	Region
	Country
	Frequency (GHz)

	
	
	52.6-54.25
	54.25-55.78
	55.78-56.9
	56.9-57
	57-58.2
	58.2-59
	59-59.3
	59.3-64
	64-65
	65-66
	66-71*


	ITU Region 1
	Europe/CEPT
	
	
	
	
	U 
(Mobile)
	

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	
	
	
	
	U
(Mobile)
	U
(Mobile)
	

	ITU Region 2
	USA
	
	
	
	
	U
(Mobile)

	
	Canada
	
	
	
	
	U
(Mobile)
	
	
	

	
	Brazil
	
	
	
	
	U
(Mobile)
	
	
	

	
	Mexico
	
	
	
	
	U
(Mobile)
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	U
(Mobile)
	
	
	

	
	Japan
	
	
	
	
	U
(Mobile)
	

	
	Korea
	
	
	
	
	U
(Mobile)
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	
	
	
	
	
	
	
	
	
	
	

	
	Singapore
	
	
	
	
	U
(Mobile)
	

	
	Australia
	
	
	
	
	U
(Mobile)
	


* candidate frequency band for IMT identification under WRC-19 AI 1.13 

Table 4.2-2: Current Licensing situation for various countries between frequency 71GHz and 100GHz
	Region
	Country
	Frequency (GHz)

	
	
	71-74*
	74-76*
	76-77
	77-81
	81-84*
	84-86*
	86-92
	92-94
	94-94.1
	94.1-95
	95-100

	ITU Region 1
	Europe/CEPT
	L
(Fixed)
	
	
	L 
(Fixed)
	
	L
(Fixed)
	L
(Fixed)

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	L 

	
	
	L
(Fixed)
	
	
	
	
	

	ITU Region 2
	USA
	L
(Fixed/Mobile)
	
	
	L
(Fixed/Mobile)
	
	L
(Fixed/Mobile)
	
	L
(Fixed/Mobile)
	

	
	Canada
	L

	
	
	L

	
	
	
	
	

	
	Brazil
	L
(Fixed)
	
	
	L
(Fixed)
	
	
	
	
	

	
	Mexico
	L
(Fixed)
	
	
	L
(Fixed)
	
	
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	
	
	
	
	

	
	Japan
	L
(Fixed)
	
	
	L
(Fixed)
	
	
	
	
	

	
	Korea
	L
(Fixed)
	
	
	L
(Fixed)
	
	
	
	
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	
	
	
	
	
	
	
	
	
	
	

	
	Singapore
	L
(Fixed)
	
	
	L
(Fixed)
	
	
	
	
	

	
	Australia
	
	
	
	
	
	
	
	
	
	
	


* candidate frequency band for IMT identification under WRC-19 AI 1.13
4.2.1	ITU Region 1
4.2.1.1	Europe and CEPT
General information for usages in CEPT can be found in THE EUROPEAN TABLE OF FREQUENCY ALLOCATIONS AND APPLICATIONS IN THE FREQUENCY RANGE 8.3 kHz to 3000 GHz (ECA TABLE). When it comes to Regulation about Short Range Devices additional information can be found in Recommendation ERC/REC 70-03 “Relating to the use of Short Range Devices (SRD)”.  Unwanted emission limits can be found in ECC Recommendation (02)/05 “Unwanted Emissions” and ERC/RECOMMENDATION 74-01 “UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN”. It should however be pointed out that the Rec 74-01 is under review with estimated finalization date 2019-05-24.
The bands above 52.6 GHz that are discussed due to WRC-19 AI 1.13 (IMT), within CEPT are three, 66-71 GHz as IMT candidate band and the bands 71-76/81-86 GHz as no IMT bands. The band 71-76 GHz, paired with 81-86 GHz, is a fixed link band important for backhauling of 5G. Therefore, fixed link usage is expected to increase in the future.
From a European perspective, the focus should be on bands that are proposed for IMT as well as on the unlicensed band 57-66 GHz. The current status, seen by CEPT, for IMT bands can be found in the draft ECP, European Common Proposal and Brief for WRC-19 Agenda Item 1.13. There are no limitations concerning output powers or channel bandwidth in the 66-71 GHz band, only that the band 66-71 GHz is planned for “Future Civil systems”.
	Table 4.2.1.1-1 and Table 4.2.1.1-2 provide summary of frequency allocations in the range of 52.6 and 114.25 GHz and regulatory requirements for existing Mobile and Fixed services in the frequency bands between 52.6 GHz and 114.25 GHz, respectively.
Table 4.2.1.1-1: Frequency bands in the range 52.6 to 100 GHz 
	Frequency range in GHz
	Comments
	Region

	52.6 to 54.25
	EESS service, all emissions are prohibited, (ref ITU-R Radio Regulation footnote 5.340
	ITU/CEPT

	55.78 to 57
	Recommended to be used by fixed services (ref: ERC Recommendation 12-12 and ITU-R Radio Regulation footnote 5.547)
	ITU/CEPT

	57 to 66
	Several usage of Short range devices (ref ERC/REC 70-03) and EC Decision about SRD (ref  COMMISSION IMPLEMENTING DECISION (EU) 2017/1483 of 8 August 2017)
57-64 GHz recommended by CEPT for fixed service limited to point to point (ref: ECC recommendation (09)01)
64-66 GHz recommended by CEPT for fixed service limited to point to point (ref: ECC recommendation (05)02)
63-64 GHz ITS band in Europe (ref: ECC decision (09)01)
	EC/CEPT

	66 to 71
	Planned for “Future civil systems”
There is currently no limitations on channel bandwidths, output powers etc.
Recommended by CEPT for IMT identification (ref: draft new resolution [AI1.13-IMT 66/71 GHz, Output from ECC PT1 meeting in January 2019]).

	CEPT

	71 to 76 and 81 to 86
	Recommended by CEPT for fixed services (ref: ECC recommendation (05)07)
	CEPT

	77 to 81
	Automotive RADAR in Europe (ref: ECC decision (04)03 and ref Commission Decision of 8 July 2004 on the harmonisation of radio spectrum in the 79 GHz range for the use of automotive short-range radar equipment in the Community  
	EC/CEPT

	86 to 92, 100 to 102, 109.5 to 111.8
	EESS service, all emissions are prohibited (ref ITU-R Radio Regulation footnote 5.340)
	ITU/CEPT

	92 to 94, 94.1 to 100, 102 to 109.5 and 111.8 to 114.25 
	Recommended by CEPT for fixed services (ref: ECC recommendation (18)02)
	CEPT



Table 4.2.1.1-2: Europe/CEPT – Current Regulatory Requirements for spectrum between 52.6 GHz and 114.25 GHz
	Frequency band (GHz)
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	57 – 66

	40 dBm mean e.i.r.p.. This refers to the highest power level of the transmitter power control range during
the transmission burst if transmitter power control is implemented
	Adequate spectrum sharing mechanism (e.g. Listen-before-Talk,
Detect-And-Avoid) shall be implemented by the equipment
	Not specified
	Short Rage Devices - Wide Data Transmissions, defined in ERC Rec 70-03
	Fixed outdoor installations are not allowed. The maximum mean e.i.r.p. density is limited to 13 dBm/MHz. Point-to-point links of the Fixed
Service are regulated by ECC/REC/ (05)02 and
ECC/REC/ (09)01

	66 – 71
	To be defined 
	To be defined
	To be defined
	To be defined

	Recommended by CEPT for IMT identification WRC-19 AI 1.13

	71-76,
81-86

	Maximum power limit= 35dBm

Maximum EIRP= 85dBm (55 dBW)

Minimum antenna gain= Pout (dBm) + 15; or 38 (whichever is the greater)

maximum antenna gain= 85-Pout(dBm)





Complete set of specification, ETSI EN 302 217 part 2-2 and part 3  
	Access to the frequency bands by Authorization regimes or by Block assignment/auction regimes

.
	An aggregation of 250 MHz channels for wider channels as defined in ECC/REC/(05)07 (channel arrangements for channel sizes ranging from 250 to 4750 MHz)

	Fixed Services defined in ECC Recommendation (05)07

To assist the planning of fixed links, self-coordination approach, similar to the “light licensing”, described in ECC Report 80 can be considered.
	


	92-94,
94.1-100,
102-109.5, 
111.8-114.25

	Not defined
See ECC Recommendation (18)02
	Not defined 
See ECC Recommendation (18)02
	Radio frequency channel/block arrangements should be derived by aggregation of 250 MHz channels. Inside a specific sub-band no upper limit is given to block size, provided that the blocks´ duplex separation is maintained. Details in ECC Recommendation (18)02 – Annex 3
	Fixed Services defined in ECC Recommendation (18)02. The choice of the appropriate assignment method and licensing regime for Fixed Service remains a decision for national administrations, based on several technical and not technical factors
	To assist the planning of fixed links, self-coordination approach, similar to the “light licensing”, described in ECC Report 80 can be considered.



=================== End of Text Proposal ========================
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