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Introduction
In the last RAN4 meeting, a WF R4-2217454 [1] on ATG BS RF requirements was agreed. In this contribution, we focus on the remaining issues, such as typical vertical altitude range for ATG scenarios with a ground BS to air UE, and Rx IM requirement.
Discussion 
[bookmark: OLE_LINK19]Issue 1-1: Typical vertical altitude range [TBD km] for ATG scenarios with a ground BS to air UE 
· Proposals
· Option 1: 9.5-12km (CATT)
· Option 2: 7-12km (CMCC)
· [bookmark: OLE_LINK5]Option 3: other, please specify
· Agreement:
· Typical vertical altitude as [3/7] -12 km 
About the typical vertical altitude range [TBD km] for ATG scenarios with a ground BS to air UE，agreement in the last meeting is to take [3/7] km as the lower boundary of ATG UE altitude. 
An altitude about 3 km is used for short-haul regional aircraft (up to 100 passengers, about 600-1200km distance), usually for short trips between smaller towns, carrying troops and resupplying resources for military purpose, or for professional operations, such as skydiving, remote sensing, etc. Additionally, aircraft whose altitude less than 1 km is usually used for sightseeing and flying experience. For the above scenarios, VHF 118-137 MHz air-ground communication, and/or 1090MHz Automatic dependent surveillance-broadcast (ADS-B) system offer the basic communications need. While entertainment need such as video watching and internet access, is not so important.
ATG system focuses on civil aviation and business aircraft with cruising altitude of 7 to 12 km. So, altitude between 7 km and 12 km can be as typical vertical altitude range.
Observation 1: An altitude about 3 km is used for short-haul regional aircraft, often for short trips, troops carrying and resources resupplying, or professional operations. 
Proposal 1：An altitude between 7 km and 12 km can be as typical vertical altitude range for ATG UE. Take 7km as the lower boundary of ATG UE altitude.  

[bookmark: OLE_LINK7]Issue 1-4-2: Whether or not to remove Rx IM requirement?
· [bookmark: _GoBack]Proposal: 
· Option 1: Yes 
· Option 2: No, please provide reasons.
· Agreement: FFS whether Rx IM requirements needed or not; if introduced, baseline assumption is existing WA BS class requirements can be reused. 
The linearity is a key figure of merit for receiver，both in-band blocking and intermodulation sensitivity can to measure the linearity of TN BS receiver . Although for ATG BS, in-band blocking requirement is still under discussion and depends on the coexistence study outcome, it does not prevent us from comparing IIP3 requirement of intermodulation and in-band blocking reusing TN requirements to find out which of them set the higher IIP3.
Take type 1-C wide area BS, 15kHz SCS, 5M NR channel bandwidth as an example. It is shown as Table 1 that the intermodulation interference level specified in 3GPP TS 38.104 is smaller than in-band blocking level. 
Table 1．Base station general blocking and receiver intermodulation requirements for Wide Area type 1-CBS（Rewritten by 3GPP TS 38.104）
	
	BS channel bandwidth of the lowest/highestcarrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap 
	Type of interfering signal

	general blocking
	5
	PREFSENS + 6 dB
	-43
	±7.5 MHz
	5 MHz DFT-s-OFDM NR signal
15 kHz SCS, 25 RBs

	Receiver intermodulation
	5
	PREFSENS +6 dB
	-52
	±7.5
	CW

	
	
	
	
	±17.5
	5 MHz DFT-s-OFDM NR signal



Reference sensitivity power level PREFSENS is -101.7dBm，when with blocking or receiver intermodulation ,the wanted signal mean power is -101.7 dBm + 6dB = -95.7 dBm.
Assuming ATG BS blocking interfering signal mean power is the same as TN BS, that is, -43 dBm
Receiver intermodulation interfering signals is -52dBm
Assuming noise figure of receiver is 5dB，and SNR is 2 dB.
The allowed spurious level in the wanted signal is -95.7dBm-2dB=-97.7dBm 
Thermal noise power at the antenna port is 
Pn = -174+10*log10（4.5）+60+NF = -107.5 + NF = -102.5dBm
So the allowed intermodulation product level is：-97.7dBm-（-102.5dBm）=-99.5dBm

If the intermodulation product of in-band blocking interfering signal and the residual transmit carrier hits the received signal, the receiver sensitivity will be affected. The level of transmit residual signal depends on the output power of transmit carrier and the suppression of transmitting frequency band by receiver filter of the duplexer. Assume that the transmit carrier power is 40 dBm and the suppression of transmitting frequency band by receiver filter is 70 dB. After passing through the receive filter, the residual signal received on the first LNA is: 40 -70 = -30 dBm. So the intermodulation product of in-band blocking and transmit residual signals requires for IIP3 is: 
IIP3>= -43dBm +(-30 - (-99.5))/2 = -8.3 dBm
Adopted a similar calculation approach, the receiver intermodulation requires IIP3 is: 
IIP3>= -52dBm +(-52 - (-99.5))/2 = -28.3 dBm
The interference signal level of blocking is higher than that of receiving intermodulation. Based on the above assumption and calculation, it can be seen that, generally, in-band blocking requirement sets higher IIP3 of the receiver than receiver intermodulation. However, it is also related to the specific design of the BS, for example, the suppression of the filter.
Observation 2：If TN BS blocking and receiving intermodulation requirements are reused for ATG BS, blocking sets higher requirements on the IIP3 of the receiver than intermodulation. However, it is also related to the specific design of the BS.
Whether IIP3 from blocking requirement is higher than the intermodulation requirement, depends on the final blocking level. However, since the blocking requirement for IIP3 is usually related to the specific implementation of the base station, it is better to retain the intermodulation requirement.
Proposal 2： Check whether the receiver intermodulation requirement should be retained, based on the final ATG BS blocking requirement.
Proposal 3：Since the blocking requirement for IIP3 is usually related to the specific implementation of the base station, it is better to retain the intermodulation requirement.
3 Conclusion
Observation 1: An altitude about 3 km is used for short-haul regional aircraft, often for short trips, troops carrying and resources resupplying, or professional operations. 
[bookmark: _In-sequence_SDU_delivery]Observation 2：If TN BS blocking and receiving intermodulation requirements are reused for ATG BS, blocking sets higher requirements on the IIP3 of the receiver than intermodulation. However, it is also related to the specific design of the BS.
Proposal 1：An altitude between 7 km and 12 km can be as typical vertical altitude range for ATG UE. Take 7km as the lower boundary of ATG UE altitude.
Proposal 2： Check whether the receiver intermodulation requirement should be retained, based on the final ATG BS blocking requirement.
Proposal 3：Since the blocking requirement for IIP3 is usually related to the specific implementation of the base station, it is better to retain the intermodulation requirement.
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