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1. Introduction
During the last meeting, most of the conformance testing requirements of ATG BS was completed. We noticed that some companies have some concerns about ATG 1024QAM. In this paper, we will give some discussions on 1024QAM for ATG in the UE RF session.
2. Discussion  
[bookmark: _Hlk134914477]1. ATG 1024QAM
Last meeting the issue for ATG 1024QAM had been discussed in the BS RF conformance testing requirements part, and we have shown our calculation result of the ATG UE input with a 20km distance between ATG BS and UE. Based on the result and -114dBm/MHz thermal noise, it is easy to calculate that the SNR is larger than 30dB with 100MHz bandwidth. Considering the ATG UE Maximum input level requirements and the power back off for 1024QAM, 4GHz with Antenna array still could reach the SNR for 1024QAM.
Observation 1: Based on the link budget calculation results, 30 dB SNR could be achieved and 1024QAM for ATG UE Rx could be supported.
Table 1. Table of ATG UE input with 20km
	
	Omni-direction antenna
	Antenna array

	Carrier frequency (GHz)
	2
	4

	Distance (km)
	20
	20

	Path Loss (dB)
	124.5
	130.5

	BS output power (dBm)
	46
	53

	BS antenna gain  (dBi)
	25.2
	25.2

	ATG UE antenna gain (dBi)
	0
	17

	Input level (dBm)
	-53
	-35



We also notice that some companies point out that the calculated results could not be achieved in the real world. It is agreed to specify QPSK, 16QAM, 64QAM, and 256QAM for ATG, for the supported modulation order is up to the vendor’s declaration. In our opinion, considering that ATG users need DL traffic with high throughput, 1024QAM for ATG should not be precluded. It could be set as an optional feature that is supported by the specifications under the vendor declaration.
Proposal 1: 1024QAM should be set as an optional feature that is supported by the specifications under the vendor declaration for ATG UE Rx.
If 1024QAM could be supported, the maximum input level for ATG 1024QAM should be defined. Considering the differences between different modulation orders, we set -46dBm and -34dBm as 1024QAM max input levels for different ATG UE types.
Table 7.4J-1: Maximum input level for ATG
	Rx Parameter
	Units
	ATG UE Types
	Reference measurement channel

	
	
	Omni-directional antenna: receiver characteristics specified at the antenna connector(s)
	Antenna array: receiver characteristics specified at transceiver array boundary (TAB) connectors
	

	Power in Transmission Bandwidth Configuration
	dBm
	-42
	-30
	A.3.2.3 or A.3.3.3 for 64 QAM

	
	
	-44
	-32
	A.3.2.4 or A.3.3.4 for 256 QAM

	
	
	-46
	-34
	A.3.2.5 or A.3.3.5 for 1024 QAM

	The applicable channel bandwidths
	MHz
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in clause 6.2J.2.


[bookmark: _Hlk159267645]Proposal 2: Max input level for ATG 1024 QAM is specified in Table 7.4J-1.
2. PCMAX tolerance
[bookmark: _Hlk159255386][bookmark: _Hlk159255572]Table 6.2.4-1: PCMAX tolerance
	PCMAX,f,c (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0



[bookmark: _Hlk142147439]The configured transmitted power for ATG had been defined in TS 38.101, the PCMAX_L,f,c of ATG is controlled by the PEMAX,c and PMaxOutputPower. Since the UE capability [RatedMOPATG] is an integer value in the range of 23 to 40 dBm, the value of the PMaxOutputPower is flexible. When PCMAX,c ≤ 33dBm, the requirements in Table 6.2.4-1 could be reused for ATG. When 23dBm <PCMAX,c, the value of PCMAX_L,f,c could be controlled by the PMaxOutputPower, and the PCMAX tolerance could be set as the tolerance of ATG maximum output power. So the tolerance for applicable values of ATG PCMAX,f,c could be reused with the range of ATG maximum output power and could be specified in Table 6.2J.2-1.
Table 6.2J.2-1: PCMAX tolerance
	PCMAX,f,c (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 40
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0



Proposal 3: The tolerance for applicable values of ATG PCMAX,f,c could be specified in Table 6.2J.2-1.
3. [bookmark: _Hlk115470282]Conclusions
Based on the analysis above, we list the proposals.
Observation 1: Based on the link budget calculation results, 30 dB SNR could be achieved and 1024QAM for ATG UE Rx could be supported.
Proposal 1: 1024QAM should be set as an optional feature that is supported by the specifications under the vendor declaration for ATG UE Rx.
Proposal 2: Max input level for ATG 1024 QAM is specified in Table 7.4J-1.
Table 7.4J-1: Maximum input level for ATG
	Rx Parameter
	Units
	ATG UE Types
	Reference measurement channel

	
	
	Omni-directional antenna: receiver characteristics specified at the antenna connector(s)
	Antenna array: receiver characteristics specified at transceiver array boundary (TAB) connectors
	

	Power in Transmission Bandwidth Configuration
	dBm
	-42
	-30
	A.3.2.3 or A.3.3.3 for 64 QAM

	
	
	-44
	-32
	A.3.2.4 or A.3.3.4 for 256 QAM

	
	
	-46
	-34
	A.3.2.5 or A.3.3.5 for 1024 QAM

	The applicable channel bandwidths
	MHz
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in clause 6.2J.2.



Proposal 3: The tolerance for applicable values of ATG PCMAX,f,c could be specified in Table 6.2J.2-1.
Table 6.2J.2-1: PCMAX tolerance
	PCMAX,f,c (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 40
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0
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