
	ECC PT1(23)067_Annex VIII-11
ECC PT1_CG4G(23)013_Annex 2

	[bookmark: _Toc99702225][bookmark: _Toc103172182]Under discussion at CG#4
Yellow text from inputs of Nokia (ECC PT1_CG4G(22)006) and Nokia, Ericsson (ECC PT1(22)205) 
Grey text from inputs of Ericsson, Nokia, Huawei, Samsung multi-vendor contribution (ECC PT1_CG4G(22)07)
Blue text from inputs from France (ECC PT1(22)212 and ECC PT1(23)046)
Pink text from GSOA (ECC PT1(22)199)
Dark blue text from Intelsat (ECC PT1_CG4G(22)005)
Olive text drafted during the meeting when trying to find compromise – not agreed, may be removed, if not needed

	NOTE: This is a working document. The modifications inserted are based on inputs and there was no time to review them. All texts will be further reviewed and discussed in upcoming correspondence group meetings until the next ECC PT1 meeting.


[The parameters for the coexistence studies are shown in Table 2.	Comment by Lithuania: This was originally proposed by France from doc ECC PT1(22)212 to address 5G vertical applications. It should be addressed under another working document (parameters of WBB LMP). We propose to delete from here.

	Parameter
	Scenario 4

	EIRP (dBm)
	24

	Bandwidth (MHz)
	20

	Base Station heights (m)
	5

	Number of BS locations
	43

	Number of RRHs
	110

	Receiver height (m)
	1.5

	Indoor/outdoor ratio for BS and Terminal(fixed/mobile)
	100% outdoor
Indoor/outdoor


 The following section was introduced at the CG 4GHz on 7th November 2022. As per the discussions during the CG, none of the content of the below section nor its associated conclusions this section were agreed.]

[bookmark: _Toc99702221][bookmark: _Toc103172177]Sharing Sstudies with in-band services
’From PT1 WI Scope, point i): protection and the future evolution and development of incumbent users sharing this band, in particular receiving satellite earth stations and terrestrial fixed links
[bookmark: _Toc99702222][bookmark: _Toc103172178]Fixed Service	Comment by Meta Pavšek Taškov: Added from ECC PT1_CG4G(23)008
[bookmark: _Ref128600277][bookmark: _Ref128600271]Table 1: Main differences between generic and real deployment parameters
	Parameter
	Generic case
	Real deployment

	Antenna height (h_FS)
	50 m
	180 m

	Antenna gain (G_FS)
	42 dBi
	38 dBi

	Worst case frequency
	3800 MHz



System parameters for PP FS systems in allocated bands between 3 and 12 GHz 
Table 2: ITU-R F.758-7 (excerpt from TABLE 17)
	Frequency range (MHz)
	3600-4200
	3700-4200

	Reference ITU-R Recommendation
	F.635
	F.382

	Modulation
	64-QAM
	512-QAM
	QPSK

	Channel spacing and receiver noise bandwidth (MHz)
	10, 30, 40, 60, 80, 90
	10, 30, 40, 60, 80, 90
	28, 29

	Maximum Tx output power range (dBW)
	−1
	7
	0

	Maximum Tx output power density range (dBW/MHz) (1)
	−16…−11
	−9.0
	−15

	Minimum feeder/multiplexer loss range (dB)
	0
	3
	3

	Maximum antenna gain range (dBi)
	42
	40
	37

	Maximum e.i.r.p. range (dBW)
	41
	44
	38

	Maximum e.i.r.p. density range (dBW/MHz) (1)
	26…31
	28
	23

	Receiver noise figure (dB)
	3
	2
	4

	Receiver noise power density typical (=NRX) (dBW/MHz)
	−141
	−142
	−140

	Normalized Rx input level for 1 × 10–6 BER (dBW/MHz) 
	−114.5
	−106.5
	−126.5

	Nominal long-term interference power density (dBW/MHz) (2)
	−141 + I/N
	−142 + I/N
	−140 + I/N

	(1)	To calculate the values for the Tx/e.i.r.p. densities, channel spacing/bandwidth needs to be identified. In these Tables, the channel spacing indicated in bold text is used.
(2)	Nominal long-term interference power density is defined by “Receiver noise power density + (required I/N)” as described in § 4.13 in Annex 2 (see also § 4.1 in Annex 1). 
(3)	There are two modulations (QPSK and 4FSK) described and QPSK is selected.



Long-term interference criteria 
Table 3: ITU-R F.758-7 (excerpt from TABLE 5)
	I/N (1)
	Frequency range
	Sharing/compatibility conditions (2)
	Comments and relevant ITU-R Recommendations

	≤ –10 dB
	Above 3 GHz
	Sharing with more than one co-primary service
	Apportionment of ITU-R F.1094 objectives (see § 2 in Annex 1 of this Recommendation)
6 dB or –10 dB, as appropriate, may be applicable where the risk of simultaneous interference from the stations of the other co-primary allocations is negligible. In other cases, a more stringent criterion may be required to account for aggregate interference from all interfering co-primary services (i.e. 6 dB or 10 dB should be intended as maximum aggregate I/N from all other co-primary services).

	(1)	These values of I/N apply to the aggregate interference from the operations of the shared service.
(2)	For purposes of this Recommendation, compatibility studies refer to those studies performed between FWS and: 
– systems in services having allocation on a secondary basis in bands allocated to the fixed service on a primary basis;
– systems in services having allocation in other bands (e.g. in adjacent bands); or
– sources of emissions other than radio services.



[bookmark: _Toc99702223][bookmark: _Toc103172179]Fixed Ssatellite Sservice (Space-to-Earth)
In the 3.8-4.2 GHz band, licensed earth stations communicate only with geostationary satellites (GSO).
Receiver characteristics: FSS ES
FSS parameters are based on characteristics provided by ITU-R WP 4A[footnoteRef:2] as well as on characteristics of existing FSS ES where indicated, as shown in the table below.  [2:  Document 5A/395, available at https://www.itu.int/md/meetingdoc.asp?lang=en&parent=R19-WP5A-C-0395] 

Table 44 – FSS earth station parameters
	Parameter
	Typical value

	Antenna size (m)
	2.4-12 m

	ES Carrier Bandwidth (MHz)
	40 MHz

	Antenna reference pattern
	ITU-R S.465

	Receiving system noise temperature
	120 K for small antennas (1.2-3 m)
70 K for large antennas (4.5 metres and above)

	ES antenna elevation pointing
	10 degrees

	ES Antenna Centre Height above ground 
	10 m


’’To verify the status of SatPaq in CEPT, in USA it is secondary”
 Another FSS application used in the frequency band 3.8-4.2 GHz in Europe is not captured: the SatPaq[footnoteRef:3]. 	Comment by Eisenhauer, Kevin (ITN): No opposition was raised in considering these parameters during theCG 4GHz.	Comment by Theodoros Spathopoulos (Nokia): There were obvious and fundamental concerns raised in considering the Satpaq application. The service is not available/operating in Europe so it is irrelevant to what we study. In the US it has a secondary allocation. Furthermore, in the US the service is not available anymore effective from the beginning of May 2022.

https://satpaq.com/important-changes/ 	Comment by Meta Pavšek Taškov: What stated by Nokia is true, newertheless nothing has been agreed yet [3:  SatPaq Website] 

[image: ][image: ]
SatPaq is a smart phone sleeve that is capable of communicating with FSS satellites using the C band frequency spectrum and is able to leverage the smart phone built in capabilities via Bluetooth. It enables users to transmit and receive text messages or other very low data rate applications using Geostationary satellites in the absence of cell coverage. These terminals can therefore be in different areas and are often used for defense applications. SatPaq attaches to the back of a mobile phone to be able to send messages when outside of cell coverage. They developed their own app called SpaceLinq. The user just needs to type out their message, point the SatPaq in the general direction of the satellite covering their location, and once locked on the satellite they can send the message.
An envelope of characteristics of these terminals is presented below to be considered in the sharing studies.
	Parameter
	Typical value

	Carrier Bandwidth (MHz)
	0.25 MHz

	Antenna reference pattern
	See figure below (max gain 15 dBi)

	Receiving system noise temperature (K)
	G/T = -15dB/K

	Antenna elevation pointing
	20 degrees to 50 degrees is typical

	Antenna height
	1.5m


[image: ]]
FSS Pprotection Ccriteria
The ITU-R Recommendation S.1432 has defined the long-term protection criterion by an I/N=-10 dB not to be exceeded for more than 20% of the time. However, the ITU-R Recommendation SF.1006 has defined the short-term criterion by an I/N=-1.3 dB not to exceed more than 0.0016% of the time. Earth station noise temperatures for FSS in the 3.6-3.8 GHz band are between 34 and 180°K.
1. Long-term: I/N=-10 dB to not be exceeded more than 20% of time.
2. short- term: I/N=-1.3 dB to not be exceeded more than 0.0016% of time.
Table 55 – Protection Criteria for FSS (in-band)
	Frequency Ranges
	Percentage of time for which the I/N value could be exceeded (%)
	I/N Criteria (dB) 

	3 600-3 800 MHz
	20%
0.005%
	−10.5
−1.3



FSS ANTENNAantenna
The antennas of the FSS earth stations are modelled by the diagram of Annex 3 of Appendix 8 of the Radio Regulations. Their maximum gain is between 40 and 50 dBi.

[bookmark: _Toc103003065][bookmark: _Toc103172180]Ensure protection and long-term development of Ffixed Ssatellite Sservice

Compatibility studies with aadjacent band studiesservices
Mobile Sservice below 3.8 GHz

[bookmark: _Toc103003068][bookmark: _Toc103172183]5G commercial
The parameters to be used for the coexistence studies of 5G commercial services with terrestrial WBS in the adjacent band are shown in Table 3:
Table 63: Parameters of the 5G commercial systems to be used in the coexistence studies
	Parameter
	5G macrocell

	Bandwidth
	20 MHz to 100 MHz

	Element gain[footnoteRef:4] [4:  Including ohmic loss] 

	6.4 dBi

	Antenna array configuration (row x col)
	4x8 elements

	Antenna sub-array
	3

	Conducted power
	28 dBm 

	EIRP
	72.2827 dBm

	Bandwidth
	100 MHz

	Antenna height
	20 m

	Noise Figure
	5 dB

	I/N threshold
	-6 dB

	AAS antenna pattern
	Extended AAS Model[footnoteRef:5] [5:  3GPP TR 38.803, Section 5.2.3.2.4: https://www.3gpp.org/ftp/Specs/archive/38_series/38.803/38803-e30.zip ] 


	Non-AAS antenna pattern
	ITU-R F.1336


The unwanted emission levels to be used for the 5G commercial systems operating in the adjacent band are shown in Table 4:
Table 74: Tx and Rx characteristics for out of band operation of the 5G macrocell
	Tx characteristics[footnoteRef:6] [6:  ETSI TS 138 104, Table 6.6.4.2.2.1-2: Wide Area BS operating band unwanted emission limits (NR bands above 1GHz) for Category B] 

	Frequency offset from upper edge of the channel BW
	Level (conducted power)

	Unwanted emissions
	0 MHz ≤ Δf < 5 MHz
	-7dBm /100kHz at 0.05 MHz above the upper edge of the channel BW

	
	
	-14dBm /100kHz at 5.05 MHz above the upper edge of the channel BW

	
	5 MHz ≤ Δf < 10 MHz
	-14dBm /100 kHz

	
	10 MHz ≤ Δf < 40 MHz
	-15 dBm /MHz

	
	40 MHz ≤ Δf 
	-30 dBm /MHz

	Rx characteristics[footnoteRef:7] [7:  ETSI TS 138 104, Tables 7.4.1.2.-1 and -2, Tables 7.4.2.2.-0 and -1 and Table 7.5.2-1.] 

	Frequency offset from upper edge of the channel BW
	Level

	ACS
	0 MHz ≤ Δf < 20 MHz
	37.6 dB

	In band blocking
	20 MHz ≤ Δf < 60 MHz
	46.6 dB

	Out of band blocking
	60 MHz ≤ Δf 
	74 dB



	Parameter
	5G NR BS
	5G NR UE

	Channel bandwidth (MHz)
	100
(98.280 MHz Nrb=273 Rb=12*30kHz)

	BS Tx Power (EIRP)

For other channel BW, a channel BW scaling factor will be applied.
	78 (200 W PA) for Macrocell BS

MR BS AAS from 3GPP TS 38.104 for outdoor smallcell BS

LA BS non-AAS from 3GPP TS 38.104 for indoor BS
	

	BS AAS antenna
	8x8 for macrocell BS
24.46 (gain max)

4x4 for MR BS
18.44 (gain max)
	

	Element gain (dBi)
	6.4
	

	V_Spacing
H_Spacing
	0.5 for H
0.7 for V
	

	BS non-AAS antenna gain
	6 dBi (omni) for indoor BS
	

	BS antenna height (m)
	25 for outdoor macrocell BS
10 for outdoor smallcell BS
Same hight as LMP indoor BS for indoor MFCN BS
	

	BS downtilt (°)
	-3° in rural for macrocell BS
-6° in urban/suburban for macrocell BS
0° for outdoor smallcell and indoor BS
	

	BS Tx Mask
	3800-3840 MHz: SEM/ACLR
Above 3840 MHz: -30 dBm/MHz
	

	BS Rx Mask
	3800-3820 MHz: ACS=34.3 dB (-52 dBm)
3820-3880 MHz: ACS=43.3 dB (-43 dBm in-band blocking)
3880-4000 MHz: ACS=71.3 dB (-15 dBm out-of-band blocking)
Values given for NF=3 dB
	

	BS noise figure (dB)
	3
	9

	Cell range (m)
	Urban: 600
Suburban: 1500
Rural: 3000

	UE Tx power (dBm)
	
	23

	UE Tx Mask
	
	SEM in TS 38.101

	UE antenna gain (dBi)
	
	-3

	Body loss (dB)
	
	1

	Indoor/outdoor UE
	
	Urban/suburban: 70%/30%
Rural: 50%/50%

	Building wall loss (dB)
	20 (=8 dB)

	UE heights (building floors)
	
	1.5m

	TDD activity factor 
	75% DL
	



[bookmark: _Toc103003069][bookmark: _Toc103172184]Fixed Ssatellite service (Space-to-Earth) below 3.8 GHz
Due to its unique characteristics which cannot be substituted by Ku or Ka bands, FSS downlink earths stations are still in operation below 3.8 GHz .
As per ITU-R Recommendation S.1432, any other source of interference (including adjacent band interference) should be only allotted a portion of 1% of the aggregate interference. Taking this into account, this would correlate to an adjacent band protection criteria of I/N = -20 dB. Although the ITU-R recommendation does not specify the time percentage this criteria would be linked to, it is proposed that it be associated with the long term time percentage of 20%.

Aeronautical mobile (R) serviceWAIC above 4.2 GHz (for compatibility studies in adjacent bandWAIC)

[bookmark: _Toc103003072][bookmark: _Toc103172187]Aeronautical radionavigation serviceRadio altimeters in 4.2-4.4 GHz (Radio altimeters)

[bookmark: _Toc103003075][bookmark: _Toc103172190]Standartisation needs

’There is no specification for 3.8-4.2 GHz 5G local access connectivity - CEPT work in response to this EC Mandate should trigger follow up action from ETSI side: Harmonised standard to be developed taken into due consideration results of CEPT studies. This section will highlight parameters to be included in future harmonised standard 3.8-4.2 GHz 5G LAN
Power levels in some of existing technical licence conditions (UK low power) are defined in ETSI TS 138 104[footnoteRef:8] [8: ] 


[Clutter loss considerations	Comment by Meta Pavšek Taškov: Proposal from FM60 Chairman: to use without clutter, clutter on one site, clutter on both sites
We need to agree on parameters	Comment by Meta Pavšek Taškov: Intelsat: to look at clutter on case bay case basis
Ericsson should provide comments on what assumptions they have taken in the stidies	Comment by Lithuania: Clutter loss will depend on the choice of antenna height and environment and should be better part of the propagation characteristics for each coexistence scenario
Site Specific
Site-specific scenarios should consider all elements of the specific environments. Terrain and buildings databases do not account for vegetation which in many cases may increase the losses significantly. Depending on the vegetation depth, additional losses of tens of dBs are expected. Thus, additional models must be used to account for the additional attenuation due to vegetation, e.g., Rec. ITU-R P.2108 or P.833 models. The next figure shows the excess loss due to the presence of a volume of foliage which will be experienced by a signal passing through it. For example, the attenuation at 5 GHz is around 34 dB with a vegetation depth of 40 m.
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Description automatically generated]
Figure 1: Attenuation due to the presence of vegetation with leaves (Rec. ITU-R P.833)
It is noted that the attenuation difference between trees with and without leaves is around 20% as indicated in Rec. ITU-R P.833.
For example, for Rambouillet Teleport site and Aussaguel site, it is essential to account for vegetation attenuation since these sites are surrounded by dense vegetation and forests as shown in the photos[footnoteRef:9] below.  [9:  Source: Google Maps and http://www.dxmichael.com/UplinksTeleportsFrance.htm] 

[image: ]
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Figure 2: Rambouillet Teleport site surroundings photos
[image: A picture containing grass, nature, outdoor, mountain

Description automatically generated]
Figure 3: Aussaguel Earth Station site surroundings photo
Additionally, the next figure shows the forests (in black) around Rambouillet Teleport site. It is noted that dense forests are present in nearly all directions. The inset shows an exemplary forest within a circular area (10 km radius) which seems narrow but has a depth of approximately 120 m.
[image: ]
Figure 4: Rambouillet Teleport site surrounding forests
Site General
Depending on the scenarios under study, different considerations may apply. For example, Rec. ITU-R P.452 (Section 4.5.2), provides several clutter categories including a nominal clutter height and distance from the antenna for each (Table 1). It is noted that these values are considered to be average.
Table 81: Nominal clutter heights and distances (Rec. ITU-R P.452)
[image: Table

Description automatically generated]
Line-of-sight (LOS) Considerations
There is a direct correlation between clutter losses and LOS probabilities. For medium/short distances, this is shown in, e.g., Rec. ITU-R P.1411 and Report ITU-R M.2412 (Section 3), where transmission loss models for LOS and non-line-of-sight (NLOS) environments are provided. It is noted that LOS probabilities consider both natural clutter (e.g., terrain, trees) and man-made objects (e.g., buildings).
To validate the application of clutter losses to terrestrial stations on at least one of the ends of the path (e.g., at the MFCN BSs or FSS earth station) in the scenarios described in previous sections, Figure 5 shows that the LOS probability for Urban-macro (UMa) scenarios in the Report ITU-R M.2412 (assuming a BS antenna height of 25 m and a receiver height of 20 m) is very low for distances comprising the BSs surroundings (e.g., @1km, LOS probability < 3.5%). Additionally, Figure 5 shows the LOS probability for Rural-macro (RMa) scenarios. The LOS probability is below 1% for distances greater than ~4.6 km. It is noted that typically the terrain is not flat, thus, for example, a building or tree (e.g., vegetation attenuation) that has a lower height than the antenna may still block the direct path if it is located on higher terrain.
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[bookmark: _Ref117704298]Figure 5: UMa and RMa LOS probability based on Report ITU-R M.2412-0
Concluding Rremarks
In previous sections we have shown that clutter loss must be considered due to buildings, terrain, and/or vegetation on at least one of the ends of the propagation path, e.g., at the MFCN BSs and/or FSS earth station.
Due to the lack of exact information regarding vegetation/forest areas and provided the examples and information above, the use of the clutter loss model in Rec. ITU-R P.2108 is a good compromise to account for the additional attenuation due to vegetation, terrain, or other objects. Furthermore, in this Recommendation is indicated that statistical models are to be used when precise knowledge of the radio path is not known such as the width of streets, heights of buildings, and depth of vegetation.]
CLutter loss due to vegetation
Site Specific
Site-specific scenarios should consider all elements of the specific environments. Terrain and buildings databases do not account for vegetation which in many cases may increase the losses significantly. Depending on the vegetation depth, additional losses of tens of dBs are expected.
While a database can be found for the profiles of the terrain and buildings which make their consideration feasible, there is no database for the vegetation depth. Hence, the need to use propagation models that take all these elements into account, e.g., the ITU-R P.452. 
However, some earth stations are located in open areas where there is no or very few vegetation around the site or between the earth station site and urban or suburban areas.
Intelsat teleport in Germany
The intelsat teleport in Germany is located in an open area and close to urban areas as shown in the photos below.
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https://www.google.fr/maps/place/Intelsat+Kommunikations+GmbH/@50.1214126,9.9005148,7663m/data=!3m1!1e3!4m5!3m4!1s0x47a2e6436215f7a1:0x21d921d04db5928b!8m2!3d50.1185694!4d9.9238729?hl=fr

Telespazio teleport in Italy
The Telespazio teleport in Italy is located in an open rural area with no relief or vegetation around for kilometers, and urban areas in line of sight, as shown in the photos below.
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https://www.google.fr/maps/place/Fucino+Space+Centre/@42.0331017,13.4815809,24160m/data=!3m1!1e3!4m5!3m4!1s0x13301e9ca98f1891:0xfa725d0fb5e9070c!8m2!3d41.9790881!4d13.6014668!5m1!1e4?hl=fr

Telespazio teleport in Italy
No vegetation exists around the Telespazio teleport in Italy site as shown in the photo below, and very sparse vegetation is present in tenth of kilometers around.
[image: Download Map Symbol Computer Location Icons Free Download PNG HD ICON free  | FreePNGImg][image: A picture containing nature

Description automatically generated] [image: ]
https://www.google.fr/maps/place/Ginosa+-+Telespazio+dir.+Matera/@40.7321803,16.7296661,37177m/data=!3m1!1e3!4m5!3m4!1s0x134779b7885ca735:0x56a229ab54eefecd!8m2!3d40.6465527!4d16.6977803!5m1!1e4?hl=fr
Conclusions
The section above has shown examples of FSS earth stations sites already deployed in open areas that are not entirely surrounded by landforms or vegetation. Some of these sites are in direct line of sight of urban and suburban areas where LMP WBB systems for industry could be deployed. 
In addition, the EC mandate calls for the protection of future C-band satellite activities, and it cannot be predicted where future earth stations will be located. They could be found in open areas. 
This justifies conducting sharing and compatibility studies without taking into account the attenuation due to vegetation.]

Propagation parameters
For WBB LMP in 3.8-4.2 GHz and MFCN below 3.8 GHz
MFCN in mobile fixed communication network, 3GPP and DECT are parts of MFCN.
[bookmark: _Hlk132109301][Baseline study (UK/Norway parameters)
In suburban Area
1 LA BS Tx Mask and Rx Mask for Outdoor Microcell and Indoor picocell (non-AAS);
2 WA BS Tx mask and Rx mask for MFCN outdoor Macrocell (AAS);
3 MR BS Tx mask and Rx mask for MFCN outdoor microcell (AAS & non-AAS);
4 LA BS Tx mask and Rx mask for MFCN indoor picocell (non-AAS).

Table 9: Propagation models for WBB LAN vs MFCN co-existence in suburban area
	MFCN (BS-UE)
	WBB LAN (BS-UE)
	BS to BS

	Suburban outdoor Macrocell
Hbs=25m

3GPP TR38.901 UMa LOS Probability
	Suburban outdoor microcell (LA BS)
Hbs=10m

3GPP TR38.901 Umi LOS Probability
	D<=1 km
3GPP TR38.901 Umi LOS Probability

D> 1 km
P.452 + P.2108 (at LAN BS with 30%)

	Suburban outdoor microcell
Hbs=10m

3GPP TR38.901 Umi LOS Probability
	Suburban outdoor microcell (LA BS)
Hbs=10m

3GPP TR38.901 Umi LOS Probability
	1) in the same street:
3GPP TR38.901 Umi LOS Probability

2) not in the same street:
P.452 + P.2108 (at LAN BS with 30%) + P.2108 (at MFCN BS with 30%)

	Suburban outdoor Macrocell
Hbs=25m


3GPP TR38.901 UMa LOS Probability
	Suburban indoor picocell (LA BS)
Hbs=20m above ground,
UE on the same floor

3GPP TR38.901 Umi LOS Probability
	P.452 + Wall Loss (12 dB) at LAN BS

	Suburban outdoor Macrocell
Hbs=25m

3GPP TR38.901 UMa LOS Probability
	Suburban indoor picocell (LA BS)
Hbs=10m above ground,
UE on the same floor
3GPP TR38.901 Umi LOS Probability
	P.452 + Wall Loss (12 dB) at LAN BS + P.2108 (at LAN BS with 30%)

	Suburban indoor picocell (LA BS)
Hbs=10m above ground,
UE on the same floor
3GPP TR38.901 Umi LOS Probability
	Suburban indoor picocell (LA BS)
Hbs=10m above ground,
UE on the same floor
3GPP TR38.901 Umi LOS Probability
	in the same indoor area:
3GPP TR38.901 Umi LOS Probability



In rural Area
5 MR BS Tx Mask and Rx Mask for LAN BS (AAS/non-AAS) (EIRP <=49 dBm/100 MHz);
6 WA BS Tx mask and Rx mask for MFCN Macrocell (AAS).

Table 10: Propagation models for WBB LAN vs MFCN co-existence in rural area
	MFCN (BS-UE)
	WBB LAN (BS-UE)
	BS to BS

	Rural outdoor Macrocell
Hbs=35m
3GPP TR38.901 RMa LOS Probability
	Rural outdoor Macrocell (MR BS)
Hbs=30m

3GPP TR38.901 RMa LOS Probability
	P.525 [P.1546]

	Rural outdoor Macrocell
Hbs=35m
3GPP TR38.901 RMa LOS Probability
	Rural outdoor smallcell (MR BS)
Hbs=10m

3GPP TR38.901 RMa LOS Probability
	3GPP TR38.901 RMa LOS Probability



[bookmark: _Hlk132109334]Incremental study
In suburban Area
7 MR BS Tx Mask and Rx Mask for Outdoor LAN Macrocell & Microcell (EIRP can go above 49 dBm/100 MHz);
8 WA BS Tx mask and Rx mask for MFCN outdoor Macrocell (AAS);
9 MR BS Tx mask and Rx mask for MFCN outdoor microcell (AAS & non-AAS).

Table 11: Propagation models for WBB LAN vs MFCN co-existence in suburban area
	MFCN (BS-UE)
	WBB LAN (BS-UE)
	BS to BS

	Suburban outdoor Macrocell
Hbs=25m

3GPP TR38.901 UMa LOS Probability
	Suburban outdoor Macrocell (MR BS)
Hbs=25m

3GPP TR38.901 UMa LOS Probability
	[P.525] P.1546

	Suburban outdoor Macrocell
Hbs=25m

3GPP TR38.901 UMa LOS Probability
	Suburban outdoor microcell (MR BS)
Hbs=10m

3GPP TR38.901 Umi LOS Probability
	D<=1 km
3GPP TR38.901 Umi LOS Probability

D> 1 km
P.452 + P.2108 (30% at LAN BS)

	Suburban outdoor microcell
Hbs=10m

3GPP TR38.901 Umi LOS Probability
	Suburban outdoor microcell (MR BS)
Hbs=10m

3GPP TR38.901 Umi LOS Probability
	1) in the same street:
3GPP TR38.901 Umi LOS Probability

2) not in the same street:
P.452 + P.2108 (30% at LAN BS) + P.2108 (30% at MFCN BS)



In rural Area
10 MR BS Tx Mask and Rx Mask for LAN BS (AAS/non-AAS) (EIRP can go above 49 dBm/100 MHz);
11 WA BS Tx mask and Rx mask for MFCN Macrocell (AAS).

Table 12: Propagation models for WBB LAN vs MFCN co-existence in rural area
	MFCN (BS-UE)
	WBB LAN (BS-UE)
	BS to BS

	Rural outdoor Macrocell
Hbs=35m

3GPP TR38.901 RMa LOS Probability
	Rural outdoor Macrocell (MR BS)
Hbs=30m

3GPP TR38.901 RMa LOS Probability
	[P.525] P.1546

	Rural outdoor Macrocell
Hbs=35m

3GPP TR38.901 RMa LOS Probability
	Rural outdoor smallcell (MR BS)
Hbs=10m

3GPP TR38.901 RMa LOS Probability
	3GPP TR38.901 RMa LOS Probability


]
For incumbent users in the 3.8-4.2 GHz frequency band and services in adjacent bands	Comment by Lithuania: It is assumed that this sections should cover propagation models between the victim system stations as well as interfering link from WBB LMP to other systems (other than MFCN).

Table 131:. Propagation models used in the simulations with systems other than MFCN (in 3.4-3.8 GHz)	Comment by Meta Pavšek Taškov: To clarify what this is used for	Comment by Lithuania: It looks like the table tries to capture clutter model to be used but does not specify for with systems. It is proposed to clarify that.

	ParametersLink between WBB LMP and systems other than MFCN
	Model

	Propagation model LinkOutdoor LMP BS and FS/FSS station
	ITU-R P.452-17 NOTE 1(Note 1, 2)
ITU-R P.2001-4

	 Indoor LMP BS and FS/FSS station
	ITU-R P.2108-1 (Note 3)
ITU-R P.452 + Wall Loss (ITU-R P.2109)
3GPP TR38.901 UMa LOS Probability

	Outdoor LMP BS and WAIC/RA station
	[pending the outcome from CG “Radio altimeters in 4200-4400 MHz”]

	Indoor LMP BS and WAIC/RA station
	[pending the outcome from CG “Radio altimeters in 4200-4400 MHz”]

	Clutter model Outdoor BS(Hbs>=20m) to Indoor UE
	ITU-R P.452
NOTE 2

	Table 5:2.  NOTE 1: If the study assumes non-time variant assumptions, e.g. both victim services and interfering services are static, the percentage of time assumed for P.452 should be the percentage of time linked to the protection criteria of the victim service.	Comment by Meta Pavšek Taškov: To clarify what this is used for
In the case of a time-varying monte Carlo analysis, the percentage of time should be random at each iteration (0-50% in the case of P.452).
Note 2: to extend P.452 model time percentage (Tpc) range to 0-100%, the SG3 guidance (or similar) in Liaison statement to WP6A ([198]) should be included, namely, that Tpc range should be 0-100% and for Tpc > 50% the losses are equal to the case Tpc = 50
NOTE 23: The Recommendation ITU-R P.2108 presents different clutter models in the various sub-sections:
Section 3.1: Model very similar to P.452 model taking into account the terrain path profile between the transmitter and the receiver. This model does not apply for bands above 3GHz. Therefore it was not used here.
Section 3.2: This is a statistical model for clutter that depends on the randomization of the percentage of location at the receiver and transmitter sides. This model is used for statistical analyses where the resulting interference is computed multiple times with randomized percentage of location.
Section 3.3: Model for Earth to space path.
It is also important to note that Recommendation ITU-R P.2108 was derived from measurements at 6m height and is only applicable to stations “well within the clutter”.
Note 3: Use Recommendation ITU-R P.2108 (Section 3.2) clutter loss model as baseline on at least one of the ends of the propagation path, e.g., at the MFCN BSs and/or FSS earth station.



Coexistence scenarios
Allocation of services and application according to ECO Frequency Information System (EFIS) for frequency range 3400-4400 MHz are provided in Table 14.
[bookmark: _Ref130567749]Table 14: Services and systems to be considered for studies
	Studies
	Allocation
	Application

	In-band (sharing):
3800-4200 MHz
	FIXED
	Fixed link

	
	FIXED-SATELLITE (space-to-Earth)
	Earth station

	
	MOBILE
	WBB LMP

	Adjacent band (compatibility):
3400-3800 MHz and 4200-4400 MHz, as applicable
	FIXED
	Fixed link

	
	FIXED-SATELLITE (space-to-Earth)
	Earth station

	
	MOBILE
	MFCN

	
	AERONAUTICAL MOBILE (R)
	WAIC

	
	AERONAUTICAL RADIONAVIGATION
	RA

	Note: WBB LMP – terrestrial wireless broadband systems providing local-area (i.e. low/medium power) network connectivity; MFCN – mobile/fixed communications networks which includes IMT and other communications networks in the mobile and fixed services" which would include fixed wireless access but not point-to-point links; WAIC – wireless avionics intra-communication; RA – Radio Altimeters.


General overview of interference scenarios is provided in Table 15.
[bookmark: _Ref129357445]Table 15: Interference scenarios (interference links)
	Interfering system
	Victim system
	Studies

	Between WBB LMP

	WBB LP
	WBB LP
	In-band: co-channel, adj-channel

	WBB MP
	WBB MP
	In-band: co-channel, adj-channel

	WBB MP
	WBB LP
	In-band: co-channel, adj-channel

	Between WBB LMP and MFCN

	WBB LP
	MFCN
	Adj-band

	WBB MP
	MFCN
	Adj-band

	MFCN
	WBB LP
	Adj-band

	MFCN
	WBB MP
	Adj-band

	Between WBB LMP and FS

	WBB LP
	FS
	In-band: co-channel, adj-channel

	WBB MP
	FS
	In-band: co-channel, adj-channel

	WBB LP
	FS
	Adj-band

	WBB MP
	FS
	Adj-band

	Between WBB LMP and FSS (s-E)

	WBB LP
	FSS (s-E)
	In-band: co-channel, adj-channel

	WBB MP
	FSS (s-E)
	In-band: co-channel, adj-channel

	WBB LP
	FSS (s-E)
	Adj-band

	WBB MP
	FSS (s-E)
	Adj-band

	Between WBB LMP and WAIC

	WBB LP
	WAIC
	Adj-band

	WBB MP
	WAIC
	Adj-band

	Between WBB LMP and RA

	WBB LP
	RA
	Adj-band

	WBB MP
	RA
	Adj-band
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