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1 Introduction
Referring to the WF in R4- 2217320, the following was captured on the measurement setup: 
	Issue 1-2-3: Measurement setup
Agreement: OTA measurement setup for TN in annex of TS 38.141-2 can be considered as baseline for NTN; further discuss below aspects:
· Connections between different components 
· The size of chamber and applicable test methods 



2 Discussion
2.1 Measurement setup
Below we provide some inputs related to the OTA chamber size for CATR and DFF.
Analysis of the size of chamber by using CATR:
· OTA BS testing
In case of BS OTA testing, the required size of quiet zone is around 1x1 m. The size of the CATR reflector is about 2.5m*2.5m. Thus, the suggested size of chamber for BS OTA test is around 9.0m*5.0m*5.0m by using CATR method.
· LEO SAN type 1-O testing
Based on the TR 38.821 (Solutions for NR to support Non-Terrestrial Networks (NTN)), the equivalent satellite antenna aperture for LEO SAN is about 2m. That means the required size of quiet zone for LEO SAN is around 2.5m*2.5m. The size of reflector is about 7.5m*6.2m. Thus, the suggested size of chamber for LEO SAN OTA test is 19m*9.5m*9.5m by using CATR method, which is much larger than in case of OTA BS test.
· GEO SAN type 1-O testing
Based on the TR 38.821, the equivalent satellite antenna aperture for GEO SAN is about 22m. That means the required size of quiet zone for GEO SAN is around 27m*27m. The suggested size of chamber for GEO SAN OTA test is 148m*81m*81m by using CATR method!
Due to the analysis above, the reuse of the OTA test chambers and related MU analyses from the NR BS is highly questionable. RAN4 has to study whether CATR test method in 38.141-2 is actually applicable to LEO/GEO SAN.
Analysis of the size of chamber by using DFF method:
· LEO SAN type 1-O testing
Based on the TR 38.821, the equivalent satellite antenna aperture for LEO SAN is about 2m. The suggested size of chamber for LEO SAN OTA test is 140m*78m*78m by using DFF method. 
· GEO SAN type 1-O testing
Based on the TR 38.821, the equivalent satellite antenna aperture for GEO SAN is about 22m. The suggested size of chamber for GEO SAN OTA test is 9657m*5559m*5559m by using DFF method. 
Due to the analysis above, the reuse of the OTA test chambers and related MU analyses from the NR BS is highly questionable. RAN4 has to study whether DFF test method in 38.141-2 is actually applicable to LEO/GEO SAN.
Observation 1: Based on the initial analysis of the SAN antenna apertures and required OTA chambers, reuse of the NR BS test chambers and related MU budgets is not seen as feasible solution for radiated SAN testing. 
Please note, that consideration of larger OTA chambers, despite high cost, would also mean higher measurement uncertainties, with the need to re-do the MU budget analyses (based on the baseline TR 37.941).
Observation 2: consideration of larger OTA chambers, despite high cost, would also mean higher measurement uncertainties, with the need to re-do the MU budget analyses (based on the baseline TR 37.941).
Based on the above concerns, companies are encouraged to share their views on the SAN radiated testing feasibility. 
Proposal: potential reuse of the OTA measurement setup for TN in TS 38.141-2 does not allow to reuse the same OTA chamber sizes and related MU budgets, due to expected LEO/GEO antenna arrays. Companies to share their views on the OTA SAN testing feasibilities. 
Looking further into alternatives, the SAN type 1-O is expected to have advantaged over the 1-H products, due to high antenna gain requirement. This may mean e.g. antenna arrays of 32x32 required to combat the pathloss – testing such large arrays in conducted manner is not seen as practical. Therefore RAN4 shall aim to investigate practical OTA test methodologies for SAN, instead of falling back to the (partial) conducted testing for 1-H products. 
2.2 Consideration of vacuum chamber / extreme test conditions
Atmospheric pressure at a 350 km LEO is of a few micropascals (in the range (3~5)*10-6 Pa). Considering the size of anechoic chamber, the time required to pump out the air from the chamber to obtain low pressure vacuum is related to the speed of air pump efficiency. Some estimations are presented below for LEO and GEO: 
	Equipment
	Size of chamber
	Time of pumping out the air to get low vacuum 
(from standard atmosphere pressure 101.325kPa to 6.65*10-3 Pa）

	LEO SAN
	19m*9.5m*9.5m
	7.86h@1000L/s  

	GEO SAN
	148m*81m*81m
	4453h@1000L/s 



The time of pumping air to get high vacuum is related to the speed for pumping air and the amount of air out in the vacuum container. Wave-absorbing material in chamber has an impact on the high vacuum application and can’t meet the demands of high vacuum application.
Please note, that when barometric pressure is less than 0.01 pa, some air will be also released from material’s surface.
Observation: consideration of the vacuum testing conditions are subject to practical test time limitations. Wave-absorbing material in anechoic chambers is not well suited for high vacuum applications. 
Referring to the discussion last meeting, the vacuum/ thermal-vacuum test case was seen as just a part of the measurement setup required to meet the test suite required to qualify SAN equipment to be allowed for satellite deployment.
Observation: definition of extreme test cases for NTN scenario is considered out of scope of RAN4 expertize.  
Proposal: remove the SAN extreme test case from rel-17, and keep it open for Rel-18. 
Aim to clarify if there are external fora which could be used as a guide for such NTN-related deployment-type testing for SAN equipment. 

3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal: potential reuse of the OTA measurement setup for TN in TS 38.141-2 does not allow to reuse the same OTA chamber sizes and related MU budgets, due to expected LEO/GEO antenna arrays. Companies to share their views on the OTA SAN testing feasibilities. 
Proposal 2: remove the SAN extreme test case from rel-17, and keep it open for Rel-18. 
