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1	Introduction
In this contribution, we discuss the possibility of introducing PDSCH requirements with 1024QAM.
2	Discussion
1024QAM has been already introduced for TN network, and there are corresponding requirements based on TDLD channel model. Comparing to the existing 1024QAM requirement of TN network, ATG network has similar or even better channel condition so that it gives the worth of consider the possibility. Therefore, we delivered link budget analysis based on the agreed ATG BS and UE assumptions.
The distance between ATG UE and BS could be 10km ~ 300km. The typical propagation channel is single tap channel, so free space propagation loss can be used. Other parameters for ATG BS and ATG UE are captured in table 2-1 which refers to TS38.876 6.2.2 [3]. Subarray antenna model is used for both FDD and TDD ATG BS in following calculation. 
Table 2-1 System and antenna parameters for ATG BS and UE
	Centre frequency [GHz]  
	2
	4

	CBW [MHz]
	20
	100

	PRB number 
	106
	[bookmark: RANGE!H5]273

	ATG BS system
	Tx max power [dBm]
	43
	[bookmark: RANGE!H6]50

	
	noise figure [dB]
	5
	5

	ATG BS antenna
	Element gain [dBi]
	[bookmark: RANGE!H8]6.4

	
	Array configuration
(Row × Column)
	4x8

	
	Sub-array elements
	3

	ATG UE system

	TRP or EIRP [dBm]
	40
	[bookmark: RANGE!H9]43

	
	noise figure [dB]
	9
	[bookmark: RANGE!H10]9

	ATG UE antenna
	element gain [dBi]
	0
	5

	
	Array configuration
(Row × Column)
	\
	(8x2) or 
(16x1)


The SNR at receiver side for 2GHz and 4GHz are showed in figure 2-1. 


Figure 2-1 Received SNR for FDD and TDD
As illustrated in the figure 2-1, 1024QAM is possible to be considered for distance < 30km for TDD and distance < 50km for FDD. 
Observation 1: There is applicable scenarios for downlink 1024QAM according to the link budget analysis.
To assist the discussion, figure 2-2 shows our simulations with 1024QAM to see the operating SNR at different level of max Tput. MCS23 in the MCS table: 1024QAM was used.

	[image: ]
Figure 2-2 PDSCH performance of 1024QAM
Based on the simulation results above, with 2x2 and 2x4 antenna configurations. The operating SNR for 2x2 configuration at 70% and 95% max Tput is around 23.5dB and 24.64dB respectively, which verified that it is possible to consider 1024QAM for PDSCH requirements for ATG network. 
Observation 2: According to the simulation results, there is enough margin to consider 1024QAM with MCS23 for PDSCH demodulation requirement.
Proposal 1: Introduce 1024QAM requirements with MCS23 for ATG PDSCH demodulation, following test cases can be considered:
	Test number 
	Duplex mode, SCS and CBW
	Propagation condition
	Antenna configuration
	MCS
	SNR @70% maxTput

	
	
	
	
	
	

	1
	FDD 15kHz/10MHz
	AWGN+220Hz Doppler
	2T2R
	1024QAM Table
MCS23
	

	2
	
	
	2T4R
	1024QAM Table 
 MCS23
	

	3
	TDD 30kHz/40MHz
7DS2U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
	

	4
	
	
	2T4R
	1024QAM Table 
 MCS23
	

	5
	TDD 30kHz/40MHz
30D4S6U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
	

	6
	
	
	2T4R
	1024QAM Table 
 MCS23
	



3	Summary
In this contribution, we shared our views and simulation results on the possibility of considering 1024QAM in ATG PDSCH requirement. Based on above, we observed and proposed the following:
Observation 1: There is applicable scenarios for downlink 1024QAM according to the link budget analysis.
Observation 2: According to the simulation results, there is enough margin to consider 1024QAM with MCS23 for PDSCH demodulation requirement.
Proposal 1: Introduce 1024QAM requirements for ATG PDSCH demodulation, following test cases can be considered:
	Test number 
	Duplex mode, SCS and CBW
	Propagation condition
	Antenna configuration
	MCS
	SNR @70% maxTput

	
	
	
	
	
	

	1
	FDD 15kHz/10MHz
	AWGN+220Hz Doppler
	2T2R
	1024QAM Table
MCS23
	

	2
	
	
	2T4R
	1024QAM Table 
 MCS23
	

	3
	TDD 30kHz/40MHz
7DS2U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
	

	4
	
	
	2T4R
	1024QAM Table 
 MCS23
	

	5
	TDD 30kHz/40MHz
30D4S6U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
	

	6
	
	
	2T4R
	1024QAM Table 
 MCS23
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Received SNR for TDD 100MHz @ 4GHz

DL	10	20	30	40	50	60	70	80	90	100	110	120	130	140	150	160	170	180	190	200	210	220	230	240	250	260	270	280	290	300	40.965428843515866	34.944828930236241	31.423003749122614	28.924229016956616	26.986028756795491	25.402403835842989	24.063468043230728	22.903629103676991	21.880578654729362	20.965428843515866	20.137575140351373	19.381803922563364	18.686561797379113	18.042868129951103	17.443603662402239	16.883029190397366	16.356450415950377	15.859978741449737	15.390356824459275	14.944828930236241	14.521042948837476	14.116975227071748	13.730872123164005	13.361204009283739	13.006628670075116	12.665961884099517	12.33815356033611	12.022268216671478	11.717468885536732	11.423003749122614	UL	10	20	30	40	50	60	70	80	90	100	110	120	130	140	150	160	170	180	190	200	210	220	230	240	250	260	270	280	290	300	37.965428843515866	31.944828930236241	28.423003749122614	25.924229016956616	23.986028756795491	22.402403835842989	21.063468043230728	19.903629103676991	18.880578654729362	17.965428843515866	17.137575140351373	16.381803922563364	15.686561797379113	15.042868129951103	14.443603662402239	13.883029190397366	13.356450415950377	12.859978741449737	12.390356824459275	11.944828930236241	11.521042948837476	11.116975227071748	10.730872123164005	10.361204009283739	10.006628670075116	9.6659618840995165	9.3381535603361101	9.0222682166714776	8.7174688855367322	8.4230037491226142	Distance [km]


SNR [dB]




Received SNR for FDD 20MHz @ 2GHz

DL	10	20	30	40	50	60	70	80	90	100	110	120	130	140	150	160	170	180	190	200	210	220	230	240	250	260	270	280	290	300	42.996328713435304	36.975728800155679	33.453903619042052	30.955128886876054	29.016928626714929	27.433303705762427	26.094367913150165	24.934528973596429	23.9114785246488	22.996328713435304	22.168475010270811	21.412703792482802	20.717461667298551	20.07376799987054	19.474503532321677	18.913929060316804	18.387350285869815	17.890878611369175	17.421256694378712	16.975728800155679	16.551942818756913	16.147875096991186	15.761771993083443	15.392103879203177	15.037528539994554	14.696861754018954	14.369053430255548	14.053168086590915	13.74836875545617	13.453903619042052	UL	10	20	30	40	50	60	70	80	90	100	110	120	130	140	150	160	170	180	190	200	210	220	230	240	250	260	270	280	290	300	43.996328713435304	37.975728800155679	34.453903619042052	31.955128886876054	30.016928626714929	28.433303705762427	27.094367913150165	25.934528973596429	24.9114785246488	23.996328713435304	23.168475010270811	22.412703792482802	21.717461667298551	21.07376799987054	20.474503532321677	19.913929060316804	19.387350285869815	18.890878611369175	18.421256694378712	17.975728800155679	17.551942818756913	17.147875096991186	16.761771993083443	16.392103879203177	16.037528539994554	15.696861754018954	15.369053430255548	15.053168086590915	14.74836875545617	14.453903619042052	Distance [km]


SNR [dB]
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