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Introduction
In last 3GPP RAN4 98-bis-e meeting, the simulation assumptions, layout and methodologies are well discussed. In the end, based on the discussion progress, the moderator has provided a compilation document R4-2106105 which included the agreed scenarios, parameters, layouts and methodologies for co-ex study. Besides the improvement of simulation assumptions document, there’re still some open questions needs to be further studied, discussed and determined to settle down the whole co-ex simulation assumptions.
Taking into account the agreements of the last meeting and the work scope and plan of the NTN co-ex work item, in this document, Samsung Electronics would like to provide some observations and proposals to further improve the discussion in this topic. And we’d like to firstly try to converge the assumptions discussions for co-ex study especially for those which are closely related to simulation calibration, and then try to finalize the assumption document in this or following RAN4 meetings to get it ready for co-ex study results comparison work to further accomplish this work item.
Discussions
2.1 ‘Indoor’ in Co-ex simulation scenarios
In the section 2.1 of R4-2106105, the co-ex scenarios are proposed in the table below:
Table 2.1-1 Scenarios for NTN-NTN/TN co-existence
	FR1: 2GHz
	Set 1
	Set 22
	HAPS

	
	GEO
	LEO 600km
	LEO 1200km
	GEO
	LEO 600km
	LEO 1200km
	

	NR / NB-IoT
	Rural
	X
	X
	X
	X
	X
	X
	FFS

	
	Urban macro
	X
	X
	X
	X
	X
	X
	FFS

	
	Dense Urban
	X
	X
	X
	X
	X
	X
	FFS

	
	Indoor
	X
	X
	X
	X
	X
	X
	

	NTN1
	GEO3
	Set 1
	X
	X
	X
	N/A
	N/A
	N/A
	FFS

	
	LEO 1200km
	
	X
	X
	X
	N/A
	N/A
	N/A
	FFS

	
	LEO 600km
	
	X
	X
	X
	N/A
	N/A
	N/A
	FFS

	
	GEO
	Set 22
	N/A
	N/A
	N/A
	X
	X
	X
	FFS

	
	LEO 1200km
	
	N/A
	N/A
	N/A
	X
	X
	X
	FFS

	
	LEO 600km
	
	N/A
	N/A
	N/A
	X
	X
	X
	FFS

	Note 1: Start with Earth Fixed beam first, Earth Moving Beams could be further discussed
Note 2: Use Set 1 satellite antenna as the starting point for co-existence study. Set 2 might be used if any worst case in associate with Set 2 is found. 
Note 3: GEO and LEO only operate at adjacent channel.
Note 4: Use GEO and LEO@600km when TN is victim. 
Note 5: Further check the possibility to remove LEO 1200km cases in future RAN4 meetings. 



With regards to the highlighted ‘Indoor’ case that proposed in the table above, we’d like to discuss the necessity to include the indoor case in the co-ex study.
In traditional 3GPP co-ex study, like NR co-ex study in TR 38.803, the outdoor-to-indoor (O2I) penetration loss models had agreed input parameters for the corresponding loss models. For example, for NR co-ex study, the 50-50% high-low loss ratio in section 5.2 of TR 38.803. Hence, the simulations can then be calibrated, and co-ex results can be compared.
However, if we consider NR/NB IoT indoor in co-ex scenarios, it means we would need to simulate the propagation losses between NTN space stations and NR/NB IoT indoor BS and UE. And it requires to calculate the O2I loss from space to ground.
In TR 38.811, section 6.6.3 does provides the O2I loss model, but it was a statistic-based ITU-R model which requires many agreed input parameters. The building type (‘thermal-efficient’ or ‘traditional’), probability (P of target O2I loss CDF), and many other inputs all needs to be discussed and fixed as shown below.
	[bookmark: _Toc21293828][bookmark: _Toc46012056][bookmark: _Toc46320108][bookmark: _Toc52563599]6.6.3	O2I penetration loss (TR 38.811)
For an indoor Earth-based station, account must be taken of the additional loss between the station and the adjacent outdoor path. The additional loss varies greatly with the location and construction details of buildings, and a statistical evaluation is required. Recommendation ITU‑R P.2109 gives a suitable building entry/exit-loss model for this purpose.
Experimental results, such as those collated in Report ITU-R P.2346, shows that, when characterised in terms of entry loss, buildings fall into two distinct populations: where modern, thermally-efficient building methods are used (metallised glass, foil-backed panels) building entry loss is generally significantly higher than for 'traditional' buildings without such materials. The model therefore gives predictions for these two cases.
This classification, of 'thermally efficient' and 'traditional', refers purely to the thermal efficiency of construction materials. No assumption should be made on the year of construction, type (single or multi-floors), heritage or building method.
For building entry loss, it is important to consider the thermal efficiency of the complete building (or the overall thermal efficiency). A highly thermally efficient main structure with poorly insulated windows (e.g. single glazed with thin glass) can make the building thermally inefficient and vice versa.
Thermal transmittance, commonly referred as U-value, provides a quantifiable description of thermal efficiency. Low U-values represent high thermal efficiency. Typically, the presence of metallised glass windows, insulated cavity walls, thick reinforced concrete and metal foil back cladding is a good indication of a thermally efficient building.
NOTE:	For example, U-values of < 0.3 and < 0.9 are representative of thermally efficient main structure and metallised glass, respectively.
Building entry loss will vary depending on building type, location within the building and movement in the building. The building entry loss distribution is given by a combination of two lognormal distributions. The building entry loss not exceeded for the probability, P, is given by:
		(6.6-5)
with:




where:
	Lh	is the median loss for horizontal paths, given by:
		(6.6-6)
	Le	is the correction for elevation angle of the path at the building façade:
		(6.6-7)
and:
	f =	frequency (GHz)
	θ =	elevation angle of the path at the building façade (degrees)
	P =	probability that loss is not exceeded (0.0 < P < 1.0)
	F-1(P) =	inverse cumulative normal distribution as a function of probability.
and the coefficients are as given in Table 6.6.3-1:
Table 6.6.3-1: Model coefficients
	Building type
	r
	s
	t
	u
	v
	w
	x
	y
	z

	Related to:
	Median BEL (μ1)
	σ1
	μ2
	σ2

	Traditional
	12.64
	3.72
	0.96
	9.6
	2.0
	9.1
	−3.0
	4.5
	−2.0

	Thermally-efficient
	28.19
	−3.00
	8.48
	13.5
	3.8
	27.8
	−2.9
	9.4
	−2.1






Observation 1: To consider indoor NR/NB IoT BS and UE, the O2I propagation model provided in TR 38.811 requires many inputs to be agreed to make simulation results from different companies comparable.

Moreover, we also checked the O2I propagation model provided in TR 38.803 and TR 36.942. Those models are measured and validated specifically for propagation paths between to ground stations, which means they are more fit for O2I losses when propagation are penetrating a glass of window or a concrete wall. But they are not fit for the O2I losses when propagation are penetrating from rooftop to the indoor stations.

Observation 2: The O2I loss models in TR 38.803 and TR 36.942 are not designed for space-to-earth path which the propagation path usually penetrates from rooftop to indoor.

Also, considering the preliminary results submitted in last RAN4 meeting in document R4-2105046 and R4-2106544, both clearly shows the adjacent channel interference (ACI) from NTN to TN has very limited impact to the TN SINR and Throughput when wanted signal of TN is relative high. And indoor is exactly the case like this, the ACI from NTN would be further reduced due to O2I loss while the indoor BS is much more closer to the UE.

Observation 3: For indoor case, the NTN ACI would be further reduced due to O2I penetration.

Thus, considering above observation 1, 2 and 3, we would like to propose the meeting to de-prioritize the indoor case, at least until the O2I propagation model and its input variables are discussed and agreed.

Proposal 1: De-prioritize the NR/NB IoT indoor scenario until the O2I propagation model and its input variables are discussed and agreed, considering Observations 1, 2 and 3.

2.2 NTN bandwidth assumptions for co-ex study
In section 2.1, table 2.1-3 of R4-2106105, the bandwidth (BW) assumptions for NTN are still open for discussion as follows:
	Table 2.1-3.  Proposed frequency and bandwidth for co-existence study (R4-2106105)
	
	Frequency
	Bandwidth
	Duplex mode
	Frequency reuse factor

	TN Rural
	2 GHz
	20MHz
	FDD, TDD
	[1]

	TN Urban macro
	2 GHz
	20MHz
	FDD, TDD
	[1] 

	TN Dense Urban
	2 GHz
	20MHz
	FDD, TDD
	[1]

	GEO
	2 GHz
	[5]/[15]/[30] MHz for FR1
	FDD
	[1], [2] or [3]

	LEO
	2 GHz
	[5]/[15]/[30] MHz for FR1
	FDD
	[1], [2] or [3]

	HAPS
	2 GHz
	TBD
	FDD
	[1]






In the Go-to-webinar (GTW) session in last RAN4, some companies provided the following options of the combinations of BW and frequency reuse factor (FRF) for NTN deployment:
· Option 1: 5 MHz BW with FRF = 3;
· Option 2: 15 MHz BW with FRF = 1;

In addition, from assumptions given in TR 38.811, the BW and FRF are given as:
· Option 3: 30 MHz BW with FRF = 1.

Observation 4: The discussions from previous RAN4 meetings and references give 3 options for the combination of BW and FRF, which are 5MHz BW and FRF 3; 15MHz BW and FRF 1; 30MHz BW and FRF 1.

Though the FRF would impact the co-frequency beam laytous, but because of the very sharp beam pattern that NTN satellite are using, the co-frequency interference from an adjacent beam is limited. And then the FRF=1 would be a relative worse case compared to other FRF, because under such configuration, the co-frequency beams would be closely deployed around center beam. 
The NTN BW would eventually be used to scaling the ACI from aggressor BW to victim BW. And to our understanding, the larger NTN BW we assumed in co-ex study for ACIR/ACLR/ACS, the stricter result would be.

Observation 5: The assumption of FRF=1 and larger BW would result in stricter ACLR/ACS of co-ex study.

Then, based on the above observation 4 and 5, and also considering the work item work load and time constraint, we propose to set FRF = 1 and BW = 30 for co-ex assumption.

Proposal 2: Use FRF = 1 and BW = 30 MHz for NTN in co-ex assumption.

2.3 TN parameters used in co-ex assumption
In R4-2106105, the NR parameters have two options from R4-2106476 and R4-2105045. We further analysed the difference between two options, and finds the following observation.
Observation 6: Option 1 cannot reflect the differences of inter-site distance (ISD), BS height, shadow fading, etc. among different deployment scenarios as urban macro, suburban macro and rural macro. Option 2 with an extra table as Table 2.3-6 in R4-2106105 clearly shows the different sets of parameters for different scenarios.

Hence, we propose to adopt option 2 in Table 2.3-5 together Table 2.3-6 as the NR parameters for NR assumptions for co-ex study.

Proposal 3: Adopt option 2 in Table 2.3-5 together with Table 2.3-6 as the NR parameters for NR assumptions for co-ex study.

Conclusion
In this contribution, we reviewed the remaining open questions in the simulation assumptions document, and provided the following observations and proposals to the meeting to further converge the assumption discussion for co-ex study in this meeting.

Observation 1: To consider indoor NR/NB IoT BS and UE, the O2I propagation model provided in TR 38.811 requires many inputs to be agreed to make simulation results from different companies comparable.
Observation 2: The O2I loss models in TR 38.803 and TR 36.942 are not designed for space-to-earth path which the propagation path usually penetrates from rooftop to indoor.
Observation 3: For indoor case, the NTN ACI would be further reduced due to O2I penetration.
input variables are discussed and agreed, considering Observations 1, 2 and 3.
Observation 4: The discussions from previous RAN4 meetings and references give 3 options for the combination of BW and FRF, which are 5MHz BW and FRF 3; 15MHz BW and FRF 1; 30MHz BW and FRF 1.
Observation 5: The assumption of FRF=1 and larger BW would result in stricter ACLR/ACS of co-ex study.
Observation 6: Option 1 cannot reflect the differences of inter-site distance (ISD), BS height, shadow fading, etc. among different deployment scenarios as urban macro, suburban macro and rural macro. Option 2 with an extra table as Table 2.3-6 in R4-2106105 clearly shows the different sets of parameters for different scenarios.

Proposal 1: De-prioritize the NR/NB IoT indoor scenario until the O2I propagation model and its
Proposal 2: Use FRF = 1 and BW = 30 MHz for NTN in co-ex assumption.
Proposal 3: Adopt option 2 in Table 2.3-5 together with Table 2.3-6 as the NR parameters for NR assumptions for co-ex study.
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