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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 TDL-D 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 considering the possibility. To assist the discussion, we delivered our link budget analysis based on the agreed ATG BS and UE assumptions.
The distance between ATG UE and BS can 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 the following calculations. 
Table 2-1 System and antenna parameters for ATG BS and UE
	Centre frequency [GHz]  
	2
	4

	CBW [MHz]
	10
	40

	PRB number 
	52
	106

	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)


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The SNR at receiver side for 2GHz and 4GHz are showed in figure 2-1 and 2-2. 

Figure 2-1 Received SNR for FDD 

Figure 2-2 Received SNR for TDD
As illustrated in the figure 2-1 and figure 2-2, we observed that there is enough SNR margin for some distance. To be specific, 1024QAM is possible to be considered for distance around 50km for TDD and distance around 70km for FDD. 
Observation 1: There are applicable scenarios for downlink 1024QAM according to the link budget analysis.
To assist the discussion, figure 2-3 to 2-5 showed our simulations with 1024QAM to see the operating SNR at different level of max Tput. MCS23 with coding rate of 0.79 was used.
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Figure 2-3 PDSCH performance of 1024QAM
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Figure 2-4 PDSCH performance of TDD with legacy pattern
[image: ]
Figure 2-5 PDSCH performance of TDD with new pattern

Based on the simulation results above, for both FDD and TDD, 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 for both FDD and TDD.
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
0.79
	

	2
	
	
	2T4R
	1024QAM Table 
 MCS23
0.79
	

	3
	TDD 30kHz/40MHz
7DS2U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
0.79
	

	4
	
	
	2T4R
	1024QAM Table 
 MCS23
0.79
	

	5
	TDD 30kHz/40MHz
30D4S6U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
0.79
	

	6
	
	
	2T4R
	1024QAM Table 
 MCS23
0.79
	



3	Summary
In this contribution, we shared our views and simulation results on the possibility of considering 1024QAM in ATG PDSCH requirement. Based on the above, we summarized our observations and proposals as follows:
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 for both FDD and TDD.
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
0.79
	

	2
	
	
	2T4R
	1024QAM Table 
 MCS23
0.79
	

	3
	TDD 30kHz/40MHz
7DS2U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
0.79
	

	4
	
	
	2T4R
	1024QAM Table 
 MCS23
0.79
	

	5
	TDD 30kHz/40MHz
30D4S6U
	AWGN+500Hz Doppler
	2T2R
	1024QAM Table
MCS23
0.79
	

	6
	
	
	2T4R
	1024QAM Table 
 MCS23
0.79
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Received SNR per RB for TDD 40MHz @ 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	40.94271651312016	34.922116599840535	31.400291418726908	28.90151668656091	26.963316426399786	25.379691505447283	24.040755712835022	22.880916773281285	21.857866324333656	20.94271651312016	20.114862809955667	19.359091592167658	18.663849466983407	18.020155799555397	17.420891332006534	16.86031686000166	16.333738085554671	15.837266411054031	15.367644494063569	14.922116599840535	14.49833061844177	14.094262896676042	13.708159792768299	13.338491678888033	12.983916339679411	12.643249553703811	12.315441229940404	11.999555886275772	11.694756555141026	11.400291418726908	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	37.94271651312016	31.922116599840535	28.400291418726908	25.90151668656091	23.963316426399786	22.379691505447283	21.040755712835022	19.880916773281285	18.857866324333656	17.94271651312016	17.114862809955667	16.359091592167658	15.663849466983407	15.020155799555397	14.420891332006534	13.86031686000166	13.333738085554671	12.837266411054031	12.367644494063569	11.922116599840535	11.49833061844177	11.094262896676042	10.708159792768299	10.338491678888033	9.9839163396794106	9.6432495537038108	9.3154412299404044	8.9995558862757719	8.6947565551410264	8.4002914187269084	



Received SNR per RB for FDD 10MHz @ 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	44.866641599339317	38.846041686059692	35.324216504946065	32.825441772780067	30.887241512618942	29.30361659166644	27.964680799054179	26.804841859500442	25.781791410552813	24.866641599339317	24.038787896174824	23.283016678386815	22.587774553202564	21.944080885774554	21.34481641822569	20.784241946220817	20.257663171773828	19.761191497273188	19.291569580282726	18.846041686059692	18.422255704660927	18.018187982895199	17.632084878987456	17.26241676510719	16.907841425898567	16.567174639922968	16.239366316159561	15.923480972494929	15.618681641360183	15.324216504946065	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	45.866641599339317	39.846041686059692	36.324216504946065	33.825441772780067	31.887241512618942	30.30361659166644	28.964680799054179	27.804841859500442	26.781791410552813	25.866641599339317	25.038787896174824	24.283016678386815	23.587774553202564	22.944080885774554	22.34481641822569	21.784241946220817	21.257663171773828	20.761191497273188	20.291569580282726	19.846041686059692	19.422255704660927	19.018187982895199	18.632084878987456	18.26241676510719	17.907841425898567	17.567174639922968	17.239366316159561	16.923480972494929	16.618681641360183	16.324216504946065	
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1082534 FDD 2x2 2+4 1024QAM MCS23 post RAN4 109meeting BW10MHz Normalized
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Normalized TDD 2x2 2x4 1024QAM MCS23 post RAN4 109moting BWAOMHz
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image4.png
Normalized 1082536 new TDD 2<2 2x4 1024QAM MCS23 post RAN4 109mesting BWAOMHz
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