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Introduction
ITU-R WP5D is working on a document ”Characteristics of terrestrial IMT systems for frequency sharing/interference analyses in the frequency range between 24.25 GHz and 86 GHz” (Chairman’s Report of WP5D#25, doc WP5D-C-0374) which will be submitted, upon completion, to ITU-R TG 5/1, responsible for the sharing studies under AI 1.13 of WRC-19.
ITU-R WP5D at its 23rd meeting (Beijing, February 2016) sent a LS to external organizations, including 3GPP [1] with a request to provide IMT-2020 technology related parameters in the frequency range 24.25-86 GHz which would be included in the above mentioned document for TG 5/1. 3GPP is expected to send a response to WP5D with the requested parameters after the 3GPP NR Ad-hoc meeting.
In RAN4 # 81 meeting, some parameters to ITU WP5D, e.g. channel bandwidth, duplex method are determined. However, the spectral mask, ACLR and spurious emissions have not been decided. All the WRC19 AI 1.13 candidate frequency band has already indentify other incumbent services in ITU-R Radio Regulation, e.g. satellite service, military, research application. IMT need consider the sharing and compatibility issues with these services.
This contribution provides spectrum sharing condition about ITU-R WRC19 AI 1.13 candidate band to facilitate the discussion about adjacent spectral mask, ACLR and spurious emission. 
[bookmark: OLE_LINK41]Analysis of WRC19 AI 1.13 candidate bands
WRC-19 agenda item 1.13 is:
To consider identification of frequency bands for the future development of International Mobile Telecommunications (IMT), including possible additional allocations to the mobile service on a primary basis, in accordance with Resolution 238 (WRC‑15)
In Resolution 238 (WRC-15), ITU-R resolved to conduct the appropriate studies on the spectrum needs for the terrestrial component of IMT in the frequency range between 24.25 GHz and 86 GHz, and to conduct the appropriate sharing and compatibility studies[footnoteRef:1], taking into account the protection of services to which the band is allocated on a primary basis, for the frequency bands: [1:  	Including studies with respect to services in adjacent bands, as appropriate.] 

–	24.25-27.5 GHz[footnoteRef:2], 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 [2:  	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, 40.5-42.5 GHz and 47-47.2 GHz, which may require additional allocations to the mobile service on a primary basis.
The CPM19-1 Decision (Annex 9 of Circular CA/226) on the establishment and Terms of Reference of Task Group 5/1 (TG 5/1) decides that WP 5D is to conduct and complete the studies with regards to spectrum needs, technical and operational characteristics including protection criteria, and deployment scenarios for the terrestrial component of IMT by 31 March 2017 and report the results of these studies to TG 5/1.
The detail spectrum allocation information can be found in Radio Regulation, one example of 24.25-27.5GHz allocation is listed in the following table,
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Table 1: Table of Frequency allocation in 24.25-27.5GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	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

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

	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)

	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


 Introduction of EESS Passive service in 23.6-24GHz
Some frequency band allocated to the passive service is very special, e.g. in 23.6-24 GHz all emissions are prohibited which is described in ITU Radio Regulation footnote 5.340.
Table 2: Table of Frequency allocation in 23.6-24GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

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



There is only 250MHz guard band between 24.25GHz IMT candidate band and this passive service.
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[bookmark: _Ref462045022][bookmark: OLE_LINK61][bookmark: OLE_LINK62]Figure 1 23.6-24GHz passive service band and 24.25-27.5GHz IMT candidate band
[bookmark: OLE_LINK50][bookmark: OLE_LINK53]According to ITU-R Recommendation ITU-R RS.1861 [6], the interference threshold of EESS (passive) in 23.6-24GHz is –166 dBW in a reference bandwidth of 200 MHz (equals to -159dBm/MHz). This interference criterion is very strict. The EESS receiver antenna gain is about 30.4-52dBi and 699.6-850km height. Because the EESS elevation angle with horizontal direction on the earth is always large, e.g. 35 degree, there is no too much obstacle around IMT stations to block the IMT signal interference to EESS. Details parameters of EESS can be found in ITU-R Recommendation RS.1861. 
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[bookmark: OLE_LINK46][bookmark: OLE_LINK49]Figure 2 Scenario between IMT and EESS (passive)
Link budget analysis between EESS (passive) and IMT
Based on the latest working document of IMT parameters in ITU-R WP5D [7] and ITU-R Recommendation, link budget analysis is provided in this document.
The IMT antenna discrimination is assumed -17dBi. This value is abstracted under the assumption that 35 degree elevation angle of interference link from IMT to EESS, 10degree IMT mechanical down tilt angle and 0-360degree random IMT antenna horizontal bore sight. The IMT CDF antenna gain is provided in the following figure.
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Figure 3 IMT antenna discrimination gain towards EESS (passive)
If the spectral emission can achieve -20dBm/MHz, 8-23dB additional isolation requirement is necessary to fulfil the sharing condition. This observation is under the assumption that the IMT deployment density is limited, e.g. only deployed in density urban area to achieve 3 cells per km2 density in small area, e.g. 216-2394km2 and 0.3 cell per km2 density in large area, e.g. 11613-45815km2. 
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Figure 4 Link budget between IMT and EESS (passive)
To get 8-23dB additional clutter loss, some mitigation techniques or methods are necessary. For example, deploy the IMT station below average roof top, e.g. 6-10m height to get additional clutter loss around the building or assuming less than 50% IMT network traffic load.
Conclusion
ITU-R WRC19 AI1.13 IMT candidate frequency band is described in this contribution. One specific band, e.g. 24.25-27.5GHz is nearby the passive service, e.g. EESS and need more protection than other frequency bands. It’s suggested to provide relative strict spectral mask, spurious emission for this special band. 
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK63][bookmark: OLE_LINK5]Proposal: To consider using at least -20dBm/MHz spectral emission mask for below 24.25GHz bands.
Proposa2: To consider only using -30dBm/MHz spurious emission level for below 24.25GHz bands.
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IMT Bandwidth（MHz）

200 200 200 200 200 200 200 200

frequency (MHz)

24000 24000 24000 24000 24000 24000 24000 24000

IMT Transmitter

TX power[dBm/MHz]

-20 -20 -20 -20 -20 -20 -20 -20

Average Tx antenna gain[dBi]

-17.00 -17.00 -17.00 -17.00 -17.00 -17.00 -17.00 -17.00

Array Ohmic loss[dB]

-3.00 -3.00 -3.00 -3.00 -3.00 -3.00 -3.00 -3.00

Network load ratio factor(%)  50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

EIRP[dBm/MHz]

-43 -43 -43 -43 -43 -43 -43 -43

Receiver

Rx antenng gain【dBi】

40 46.7 52 34.4 30.4 43 45 45

Max tolerable interference[dBm/MHz] -159 -159 -159 -159 -159 -159 -159 -159

Propagation loss [dB]

Satellite height(km) 817 705 828 822 824 835 850 699.6

Free Space loss(dB) 178.25 176.97 178.36 178.30 178.32 178.44 178.59 176.90

IMT single entry interference (dBm/MHz) -181.26 -173.28 -169.38 -186.91 -190.93 -178.45 -176.60 -174.91

IMT aggregated interference

IMT station density (number/km2) 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00

EESS Pixel surface Size(km2) 2394.00 576.00 216.00 11613.00 45815.00 3096.00 36512.00 390.00

IMT Expected deploy area ratio in EESS

Pixel surface range(%)

10.00% 10.00% 10.00% 1.00% 1.00% 10.00% 1.00% 10.00%

Expected IMT station number

in Pixel surface range

7182.00 1728.00 648.00 3483.90 13744.50 9288.00 10953.60 1170.00

IMT Aggregated interference (dBm/MHz)

-143 -141 -141 -151 -150 -139 -136 -144

Additional isolation (dB) 16 18 18 8 9 20 23 15
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