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1. Introduction and Background
During RAN WG4 Meeting RAN4#101-bis-e, TR 38.863 has been updated with a dedicated section 6.4 and related sub-sections presenting a down selection from the (complete set of) results submitted by the different contributing companies. The corresponding results for Scenario 6 (TN DL interfering with NTN UL) have not been updated.
Please refer to the information provided in R4-2203130 (WF on [307] NTN_Solutions_Part2), R4-2203112 (Email discussion summary for [101-bis-e][307] NTN_Solutions_Part2), R4-2202993 (Summary of NTN co-existence study), and also the following results and related discussion on the RAN4 reflector:
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	Case 6: Aggressor TN DL* to Victim NTN UL*
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	*NTN type (GEO @ EL = 90 deg) *TN BS type (non-AAS) *Deployment scenario (Rural)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Required ACIR [dB]
	Company
	Interpolate ACIR
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38
	40

	Throughput Loss
	Average
	ZTE
	
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	93,85
	80,49
	64,55
	55,23
	48,42
	43,87
	40,43
	29,84
	20,99
	13,02
	8,85
	6,05
	4,04
	2,64
	1,71

	
	
	THALES
	
	 
	 
	 
	 
	 
	 
	89,98
	82,29
	78,53
	70,48
	61,36
	50,63
	40,61
	29,87
	21,47
	14,31
	9,84
	5,72
	3,94
	2,68
	1,61

	
	
	MTK
	
	60,67
	51,71
	42,65
	35,76
	29,45
	23,63
	18,32
	13,66
	9,80
	6,79
	4,58
	3,02
	1,96
	1,26
	0,81
	0,51
	0,33
	0,21
	0,13
	0,08
	0,05

	
	5%-tile
	ZTE
	33.83
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	100,00
	15,88
	10,44
	4,49
	1,70
	1,48
	1,35

	
	
	THALES
	35.10
	 
	 
	 
	 
	 
	 
	88,89
	77,78
	77,78
	66,67
	66,67
	55,56
	44,44
	33,33
	22,22
	11,11
	11,11
	11,11
	0
	0
	0

	
	
	MTK
	24.70(*)
	100,00
	100,00
	85,17
	78,46
	69,82
	59,49
	48,25
	37,23
	27,37
	19,29
	13,16
	8,74
	5,71
	3,68
	2,36
	1,50
	0,95
	0,60
	0,38
	0,24
	0,15

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(*) This value was not considered when deriving the average ACIR between the companies, during RAN4#101-bis-e meeting discussion.
For this scenario considering GEO NTN deployment with rural TN non-AAS, the average ACIR is 34.47 dB, and therefore above results suggested SAN ACS requirement for GEO is > 34.87 dB.
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	Case 6: Aggressor TN DL* to Victim NTN UL*
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	*NTN type (LEO1200) *TN BS type (non-AAS) *Deployment scenario (Rural)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Required ACIR [dB]
	Company
	Interpolate ACIR
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38
	40

	Throughput Loss
	Average
	ZTE
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	THALES
	
	 
	 
	 
	 
	 
	 
	88,99
	84,04
	77,53
	69,13
	59,27
	48,66
	38,05
	28,43
	20,4
	14,2
	9,59
	6,27
	4,07
	2,64
	1,69

	
	
	MTK
	
	60,75
	51,92
	42,79
	35,86
	29,54
	23,71
	18,40
	13,73
	9,85
	6,83
	4,61
	3,04
	1,98
	1,27
	0,81
	0,52
	0,33
	0,21
	0,13
	0,08
	0,05

	
	
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5%-tile
	ZTE
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	THALES
	36.70
	 
	 
	 
	 
	 
	 
	90,57
	84,91
	79,25
	71,7
	62,26
	50,94
	41,51
	30,19
	22,64
	15,09
	11,32
	7,55
	5,66
	3,77
	1,89

	
	
	MTK
	24.67(*)
	100,00
	100,00
	85,11
	78,34
	69,64
	59,31
	48,09
	37,08
	27,24
	19,20
	13,08
	8,69
	5,68
	3,66
	2,35
	1,49
	0,95
	0,60
	0,38
	0,24
	0,15

	
	
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(*) This value was not considered when deriving the average ACIR between the companies, during RAN4#101-bis-e meeting discussion.
For this scenario considering LEO@1200 NTN deployment with rural TN non-AAS, the average ACIR is 36.70 dB, and therefore above results suggested SAN ACS requirement for LEO@1200 is > 37.40 dB.
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	Case 6: Aggressor TN DL* to Victim NTN UL*
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	*NTN type (LEO600) *TN BS type (non-AAS) *Deployment scenario (Rural)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Required ACIR [dB]
	Company
	Interpolate ACIR
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38
	40

	Throughput Loss
	Average
	ZTE
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	THALES
	
	 
	 
	 
	 
	 
	 
	88,92
	84,11
	77,78
	69,97
	60,88
	51,17
	41,28
	31,94
	23,87
	17,01
	11,87
	7,91
	5,26
	3,4
	2,22

	
	
	MTK
	
	60,76
	52,08
	42,80
	35,88
	29,57
	23,75
	18,43
	13,76
	9,88
	6,86
	4,62
	3,05
	1,98
	1,28
	0,82
	0,52
	0,33
	0,21
	0,13
	0,08
	0,05

	
	
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5%-tile
	ZTE
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	THALES
	36.70
	 
	 
	 
	 
	 
	 
	90,7
	86,05
	80,23
	72,09
	63,95
	53,49
	43,02
	33,72
	25,58
	17,44
	12,79
	8,14
	5,81
	3,49
	2,33

	
	
	MTK
	24.76(*)
	100,00
	100,00
	85,40
	78,72
	70,11
	59,83
	48,62
	37,56
	27,65
	19,50
	13,30
	8,85
	5,78
	3,73
	2,39
	1,52
	0,97
	0,61
	0,39
	0,24
	0,15

	
	
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



(*) This value was not considered when deriving the average ACIR between the companies, during RAN4#101-bis-e meeting discussion.
For this scenario considering LEO@600 NTN deployment with rural TN non-AAS, the average ACIR is 36.70 dB, and therefore above results suggested SAN ACS requirement for LEO@600 is > 37.40 dB.

From all these previous discussions, during RAN4#101-bis-e was agreed to use the SAN ACS requirement of 38 dB as baseline (with the value derived from rural simulations). However, this contribution further shows that the previous SAN ACS requirement of 38 dB (obtained for rural scenario) can be also used for urban deployment scenarios.

In particularly for GEO deployment (where the number of TN BS in a beam can be high) one can show that:
· 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 predominantly rural;
· the “rural” SAN ACS requirement that has been identified in RAN4#101-bis-e as worst case is also applicable to “urban” deployment. 

2. Discussion
This contribution further explains 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. 


To support these, one should take into account the following evidence:
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.

For the coexistence Scenario 6, this situation corresponds to the following figure:
[image: ]
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 250 km, and with the urban density currently considered for the coexistence simulations in TR 38.863. Therefore, it is not realistic to consider such scenario. This may result in over-designed specification at least when considering the SAN ACS requirements.
At least for GEO, even if GEO is serving an urban area, the GEO deployment has a rural component, which is predominant. Moreover, this can be validated/verified both analytically and through simulation results.
Please note that in the simulations obtained for the GEO rural scenario, the throughput loss in terms of ACIR was computed based on the average rural values of THALES and MediaTek with TN non-AAS. In this case represented by the blue curve (GEO rural), the ACIR requirement at 5% throughput loss is about 32.39 dB. Further, the results for GEO urban mixture scenario were obtained from the combination of both rural and THALES urban results obtained with TN non-AAS. In this case represented by the red curve (GEO urban mixture), the ACIR requirement at 5% throughput loss is about 36.89 dB (which are about 4 dB higher than the pure rural scenario).
[image: ]
As represented in the figure, for GEO urban mixture the ACIR requirement at the 5% throughput loss is only 36.89 dB. This result clearly indicates that a SAN ACS requirement for GEO urban mixture deployment is only 37.62 dB, which is actually lower than the previous value of 38 dB agreed as baseline in the previous meeting RAN4#101-bis-e.
Therefore, the SAN ACS urban (mixture) deployment requirement (in concordance with Scenario 6) is less than or equivalent to the SAN ACS agreed value in the previous RAN4#101-bis-e meeting (which was initially derived for a rural deployment). Therefore, the SAN ACS requirement obtained during the previous meeting can be used as well for urban deployments.

Based on this discussion and evidence, this contribution derives the following proposals:
Proposal 1: RAN4 shall consider the rural TN deployment scenario is predominant in the case of GEO.
Proposal 2: RAN4 shall consider the urban TN deployment for GEO as a mixture of urban and rural TN deployment.
Proposal 3: RAN4 agrees that the urban TN deployment for GEO (as a mixture of urban and rural TN deployment) is predominantly a rural TN deployment.
Proposal 4: RAN4 shall consider that the “rural” SAN ACS requirement (≤ 38 dB) identified in RAN4#101-bis-e as worst case is also applicable to “urban” deployment. 
3. Conclusions
Evidence was provided, as being asked in RAN4#101-bis-e. RAN4 is further kindly asked to take into account the following proposals:
Proposal 1: RAN4 shall consider the rural TN deployment scenario is predominant in the case of GEO.
Proposal 2: RAN4 shall consider the urban TN deployment for GEO as a mixture of urban and rural TN deployment.
Proposal 3: RAN4 agrees that the urban TN deployment for GEO (as a mixture of urban and rural TN deployment) is predominantly a rural TN deployment.
Proposal 4: RAN4 shall consider that the “rural” SAN ACS requirement (≤ 38 dB) identified in RAN4#101-bis-e as worst case is also applicable to “urban” deployment. 

Reference
[1]	TR 38.863, Solutions for NR to support non-terrestrial networks (NTN): Non-terrestrial networks (NTN) related RF and co-existence aspects
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