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Introduction
In RAN4#105 meeting, a way forward [1] was approved with some options for each issue to further discuss. In this paper, we’d like to provide our views on ATG UE Rx requirements.
Discussion 
1) REFSENS requirements:
Generally, noise figure for ATG UE can be better than general smartphone UE and the RF front end for ATG UE is different from smartphone. Since the channel mode for ATG UE is free space path loss which is better than terrestrial network, current REFSENS requirements for ATG UE are enough to meet the deployment. Thus, the REFSENS requirements specified in TS 38.101-1 for each band can be reused for ATG UE.
Proposal 1: The REFSENS requirements specified in TS 38.101-1 for each band can be reused for ATG UE.
2) Maximum input level:
In last meeting, some companies provided the technical analysis [2, 3, 4] about maximum input level. It seems that the results are different from different companies. Thus, we should align the assumption and model when specifying ATG UE maximum input level requirements. Referring to the clause 7.4 of TR 36.807 [5], it’s clearly clarified where -25dBm maximum input level came from.
The maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet. And the purpose of this test is to verify the dynamic range of a UE front end (including LNA, AGC and mixer). For Rel-8/9 UE, the maximum input level of -25 dBm is calculated by the following formula: 
Maximum input level = eNB Tx power – MCL – Body loss,
in which eNB Tx power is assumed to be 46 dBm, MCL between UE to eNB is 70 dB and the body loss is 1 dB.
When maximum input level requirements of handheld UE are derived, it can be observed that 
1) 46dBm BS output power is assumed.
2) 70dB MCL between UE and BS is assumed based on FSPL(2GHz, 35m) without considering antenna gain in both UE and BS side.
3) 1dB body loss is assumed in UE side.
However, for ATG scenario, the antenna gains from both BS and UE sides should be considered, and 3km minimum distance can be considered.
Proposal 2: when deriving the maximum input level for ATG scenario, the antenna gains from both BS and UE sides should be considered. 3km minimum distance between BS and UE and 2GHz centre frequency can be assumed.
BS output power can be assumed as 46dBm.
3km minimum distance between BS and ATG UE can be assumed. The path loss (FSPL: 32.44+20log10(D)+20log10(fc) ) is 108dB at (2GHz, 3km).
BS antenna gain can assume 23dB.
ATG UE antenna gain can assume 10dB.
1dB body loss is assumed in ATG UE side
Then, the maximum input level for ATG UE is (46+23-108+10-1) = -30dBm
Proposal 3: to use -30dBm as the maximum input level for ATG UE.
Since -40dBm maximum input level was specified for NTN UE, the requirements for ATG UE can’t be smaller than NTN UE due to the closer minimum distance.
Observation 1: the maximum input level for ATG UE can’t be smaller than the requirements specified for NTN UE due to the closer minimum distance.
3) Adjacent channel selectivity
Based on the coexistence results, it’s shown that 33dB ACS for ATG UE can guarantee the system coexistence performance.
Proposal 4: It’s proposed to reuse the 33dB ACS requirement for ATG UE.
4) In-band blocking requirements
Proposal 5: It’s proposed to reuse the existing in-band blocking requirements in TS 38.101-1 for ATG UE
5) Out-of-Band blocking requirements/ Spurious response:
Since general UE band filter can be reused for ATG UE and even much better filter can be implemented for ATG UE, the requirements for OOB blocking and spurious response specified in TS 38.101-1 can be reused for ATG UE. 
Proposal 6: The requirements for OOB blocking and spurious response specified in TS 38.101-1 can be reused for ATG UE.
6) Narrow band blocking requirements:
Proposal 7: no need to specify this Narrow band blocking requirements for ATG UE.
7) Intermodulation characteristics:
Proposal 8: to reuse Intermodulation characteristics requirements specified in TS 38.101-1 for ATG UE.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
1) REFSENS requirements:
Proposal 1: The REFSENS requirements specified in TS 38.101-1 for each band can be reused for ATG UE.
2) Maximum input level:
Proposal 2: when deriving the maximum input level for ATG scenario, the antenna gains from both BS and UE sides should be considered. 3km minimum distance between BS and UE and 2GHz centre frequency can be assumed.
Proposal 3: to use -30dBm as the maximum input level for ATG UE.
Observation 1: the maximum input level for ATG UE can’t be smaller than the requirements specified for NTN UE due to the closer minimum distance.
3) Adjacent channel selectivity
Proposal 4: It’s proposed to reuse the 33dB ACS requirement for ATG UE.
4) In-band blocking requirements
Proposal 5: It’s proposed to reuse the existing in-band blocking requirements in TS 38.101-1 for ATG UE
5) Out-of-Band blocking requirements/ Spurious response:
Proposal 6: The requirements for OOB blocking and spurious response specified in TS 38.101-1 can be reused for ATG UE.
6) Narrow band blocking requirements:
Proposal 7: no need to specify this Narrow band blocking requirements for ATG UE.
7) Intermodulation characteristics:
Proposal 8: to reuse Intermodulation characteristics requirements specified in TS 38.101-1 for ATG UE.
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