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[bookmark: _Ref178064866]1	Introduction

During RAN4#108, it was agreed to perform calibration for the non-synchronized scenarios. The metrics were agreed in the WF [1]. In this contribution, we present the calibration results to be further captured in the TR [2] and our observations with the same. 

[bookmark: _Ref189046994][bookmark: _In-sequence_SDU_delivery]2	Discussion

Calibration results

In RAN4#108 based on WF [1], it was agreed to perform calibration between ATG BS and TN BS non-synchronized scenario only for the 0-degree azimuth angle case.
The other simulation assumptions include – 
· ATG/ TN BS [2]
· Subarray antenna configuration
· Non-subarray antenna configuration
· ISD [1]
· 2 GHz: 7.5 km
· 4 GHz: 3.5 km
· Isolation distance between ATG BS and nearest TN BS is 5 km [1]
· The nearest TN BS sector mechanically points at ATG BS in azimuth [3]
· PL model
· Free Space Pathloss model
· RMa Pathloss model based on Table 7.4-1.1 of TR 38.901 [4]


The CDF plots for the three cases have been discussed below - 

Scenario 5: 4 GHz ATG DL interfering TN UL


Non-Subarray configuration
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Subarray configuration
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Scenario 7: 4 GHz TN DL interfering ATG UL

Non-Subarray configuration
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Subarray configuration
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Scenario 14: 2 GHz TN DL interfering ATG UL

Non-Subarray configuration
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Subarray configuration
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Feasibility of the proposed alternative RMa Pathloss model based on Table 7.4.1-1 of TR 38.901

During the previous meeting, it was agreed in WF [1], to perform calibration before the next meeting based on the following metric – Cross coupling loss between ATG BS and TN BS for 0-degree azimuth case at 5 km isolation distance.
In the post-meeting email discussions, the rapporteur also proposed to collect calibration results based on two pathloss models - 
· Free Space Path Loss model
· RMa Pathloss model based on Table 7.4.1-1 of TR 38.901 [4], by changing hUT to 30m.

Table 7.4.1-1: Pathloss models [4]
	Scenario
	LOS/NLOS
	Pathloss [dB], fc is in GHz and d is in meters, see note 6
	Shadow 
fading 
std [dB]
	Applicability range, 
antenna height 
default values 

	RMa
	LOS
	
, see note 5





	








	







h = avg. building height
W = avg. street width
The applicability ranges: 









	
	NLOS
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	Note 1:	Breakpoint distance d'BP = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. The effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT are the actual antenna heights, and hE is the effective environment height. For UMi hE = 1.0m. For UMa hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise. With C(d2D, hUT) given by

	,
	where

	. 
	Note that hE depends on d2D and hUT and thus needs to be independently determined for every link between BS sites and UTs. A BS site may be a single BS or multiple co-located BSs.
Note 2:	The applicable frequency range of the PL formula in this table is 0.5 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:	UMa NLOS pathloss is from TR36.873 with simplified format and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.
Note 4:	PLUMi-LOS = Pathloss of UMi-Street Canyon LOS outdoor scenario.
Note 5:	Break point distance dBP = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0  108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
Note 6:	fc denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.





[bookmark: _Toc146741045]The applicable range of User Terminal antenna height- hUT in the proposed RMa Pathloss model is . Using the model with hUT of 30m might likely lead to inaccuracy of the results. 
[bookmark: _Toc146741046]The applicable maximum distance - d2D in the proposed RMa Pathloss model is 10 km for LoS and 5km for NLoS. This again questions the validity and accuracy of the model, if applied to the ATG non-synchronized scenarios.

[bookmark: _Toc146715174][bookmark: _Toc146530135][bookmark: _Toc146741047]It is not very clear what might be the real impact (maybe de-emphasize interference issues) of substituting RMa model ranges with ATG applicable values. So, it is important to use the most accurate valid model for real world deployments.  

[bookmark: _Toc146531021]RAN4 to further investigate the rationality of the proposed RMa Pathloss model for the ATG non-synchronized scenarios and provide further analysis.

Need for synchronization of TN and ATG networks 

To conclude our contribution, we would like to also mention the well-known issues of remote interference in TDD deployments. This issue has been studied by 3GPP (TR 38.866 [5]) and several solutions have been specified to mitigate the remote interference. However, we want to highlight the risk of TDD network interference which can propagate large distances leading to degradation of both coverage and connection success rate on another distant base station. The impact can be bigger as this is not limited to national borders. We are not saying that there is a direct relation between the two topics discussed briefly, but we have seen from previous experiences that using these TDD frequencies, interference can propagate at large distances.
In our companion contribution [6], we present our simulation results for Scenarios 5, 7 and 14, which show unreasonably large isolation distances that need to be maintained for the 5% throughput degradation criteria between the TN BS and ATG BS. This further highlights the need for synchronization of TN and ATG networks to avoid such large isolation distances. 
[bookmark: _Toc146531022]There is a need for TN and ATG BS synchronization to avoid large isolation distances

Conclusion
In the previous sections we made the following observations: 


Observation 1	The applicable range of User Terminal antenna height- hUT in the proposed RMa Pathloss model is . Using the model with hUT of 30m might likely lead to inaccuracy of the results. 
Observation 2	The applicable maximum distance - d2D in the proposed RMa Pathloss model is 10 km for LoS and 5km for NLoS. This again questions the validity and accuracy of the model, if applied to the ATG non-synchronized scenarios.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN4 to further investigate the rationality of the proposed RMa Pathloss model for the ATG non-synchronized scenarios and provide further analysis.
Proposal 2	There is a need for TN and ATG BS synchronization to avoid large isolation distances
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