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Introduction
As a result of RAN4#104-bis-e meeting, R4-2217468 (WF on [313] NR_NTN_enh_Part2) based on the outcomes of “Email discussion summary for [104-bis-e][313] NR_NTN_enh_Part2” and GTW discussion on 18/10/2022, the following agreements have been made:
Issue 1-8: TN scenarios
Option 1: Rural macro for TN
Option 2: Dense Urban for TN
Agreement: 
· In initial evaluation stage, focus on Urban macro scenario for TN only; 
· FFS whether Rural macro need to be considered or not.
In this contribution is further discussed the TN deployment for TN-NTN Ka-band GEO evaluation scenario.
Recall FR1 evaluation scenario for GEO
For information purpose, see for instance R4-2205925 (On the applicability of rural SAN ACS requirements for urban TN deployment in the case of GEO).
The conclusions of R4-2205925 (more precisely with respect to FR1 Scenario 6 with DL TDD TN gNB interfering with UL FDD GEO SAN) are also applicable for FR2. More precisely, the contribution R4-2205925 explained why:
· the rural scenario is predominant in the case of GEO, even if we say that there is  urban deployment inside the GEO beam;
· the urban scenario for GEO is a mixture of urban and rural TN deployment, and is predominant rural;
· the “rural” SAN ACS requirement that has been identified in RAN4#101-bis-e as worst case is also applicable to “urban” deployment. 
In order to support these assumptions, the following evidence has been provided for FR1 GEO deployment coexistence scenarios:
1. Consider for example a 50 km diameter for an urban deployment (we could consider this as worst case), this gives an area of approximatively π*(50/2)2 km2.
1. If a beam of the GEO satellite is 250 km diameter, this gives as an area of π*(250/2)2 km2 for the beam.
1. If we divide 2) the satellite beam area GEO-covered with 1) the area of the urban deployment, we get (250/2)2/(50/2)2=(125*125)/(25*25)=5*5=25, an equivalent of 25 urban TN deployments, from which only 1 is actually TN urban.
1. This means that the ratio between urban and rural deployment inside 1 GEO beam is about 1:24, and the mixture between urban and rural TN deployment should take into account this ratio when computing the BS TN density.
With the following deployment situation in the case of GEO covering an urban area (top/sky view):
[image: ]
It is obvious that even when GEO is covering an area, the GEO beam cannot cover only an urban deployment since this is not a realistic scenario. There is no such urban deployment with a diameter of e.g. 250 km. Therefore, it is not realistic to consider such scenario. This may result in over-designed specification at least when considering the SAN ACS requirements.
Discussion for Ka-band GEO evaluation scenario
Similar to FR1 analysis, the FR2/Ka-band TN deployment should use only Macro deployments (Rural Macro and/or Urban Macro).
[bookmark: _GoBack]Proposal 1: Do not consider Dense Urban for FR2 TN deployment.
Using only a TN urban-type density inside the entire satellite GEO beam is not a realistic deployment. Urban TN deployment should be limited to maximum 50 km diameter only, and the rest of the deployment (inside the GEO beam) can be considered as rural deployment. The 50 km diameter limitation for the urban TN deployment (with urban TN gNB and UE density) corresponds to the worst case deployment for the largest metropolitan area.
Proposal 2: The Urban FR2 TN deployment should be limited to maximum 50 km diameter in a Ka-band GEO NTN beam.
According to TR 38.821, the maximal Ka-band GEO beam size diameter is 110 km. If we apply a similar process as per FR1 analysis (where a 250 km beam size has been considered for FR1 GEO deployment), the following evidence can be provided for Ka-band GEO deployment coexistence scenarios:
1) Consider for example a 50 km diameter for an urban deployment (we could consider this as worst case), this gives an area of approximatively π*(50/2)2 km2.
2) If a beam of the Ka-band GEO satellite is 110 km diameter, this gives as an area of π*(110/2)2 km2 for the beam.
3) If we divide 2) the satellite beam area Ka-band GEO-covered with 1) the area of the urban deployment, we get (110/2)2/(50/2)2=(55*55)/(25*25)=4.84, an equivalent of 5 urban TN deployments, from which only 1 is actually TN urban.
4) This means that the ratio between urban and rural deployment inside 1 GEO beam is about 1:4, and the mixture between urban and rural TN deployment should take into account this ratio when computing the BS TN density.

Proposal 3: The Urban FR2 TN deployment should be limited to maximum 20% of the Ka-band GEO NTN beam.
Proposal 4: In the case of the Ka-band GEO coexistence scenarios, the FR2 TN deployment can be considered as a mixture between urban and rural network density with a ratio of 1:4 inside one Ka-band GEO beam.
Set-1 satellite parameters for system level simulator calibration
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Satellite antenna pattern
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	Ka-band
(i.e. 20 GHz for DL)
	5 m
	0.5 m
	0.5 m

	Satellite EIRP density
	
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	3dB beamwidth
	
	0.1765 deg
	1.7647 deg
	1.7647 deg

	Satellite beam diameter (Note 2)
	
	110 km
	40 km
	20 km

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	3.33 m
	0.33 m
	0.33 m

	G/T
	
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	NOTE 1: This value is equivalent to the antenna diameter in Sec. 6.4.1 of [2].
NOTE 2: This beam size refers to the Nadir pointing of the satellite 
NOTE 3: All these satellite parameters are applied per beam.
NOTE 4: The EIRP density values are considered identical for all frequency re-use factor options.
NOTE 5: The EIRP density values are provided assuming the satellite HPA is operated with a back-off of [5] dB.



Proposal 5: In the case of the rural FR2 TN deployment region of a coexistence scenario with Ka-band GEO satellite, the FR2 TN may not deploy any FR2 gNB/UE.

Conclusion
Proposal 1: Do not consider Dense Urban for FR2 TN deployment.
Proposal 2: The Urban FR2 TN deployment should be limited to maximum 50 km diameter in a Ka-band GEO NTN beam.
Proposal 3: The Urban FR2 TN deployment should be limited to maximum 20% of the Ka-band GEO NTN beam.
Proposal 4: In the case of the Ka-band GEO coexistence scenarios, the FR2 TN deployment can be considered as a mixture between urban and rural network density with a ratio of 1:4 inside one Ka-band GEO beam.
Proposal 5: In the case of the rural FR2 TN deployment region of a coexistence scenario with Ka-band GEO satellite, the FR2 TN may not deploy any FR2 gNB/UE.
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