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1. Introduction
In RAN4#108bis meeting, WF [1] on WF on ATG BS conformance testing was agreed. Some remaining issues in WF need further discussion.
This contribution provides our views on 1024QAM for ATG BS.
2. Discussion
1024QAM for ATG BS
As per the WF [3], the remaining open issue concerning 1024QAM is shown as below:
	[bookmark: _GoBack]Issue 1-3:  Test Model for ATG BS in TS38.141-1.
· Proposals: All the test models, except for the following test models in 38.141-1 could be reused for ATG BS.
· [bookmark: OLE_LINK54][bookmark: OLE_LINK53]FR1 test model 2b (NR-FR1-TM2b), 
· [bookmark: OLE_LINK55]FR1 test model 3.1b (NR-FR1-TM3.1b), and 
· NB-IoT operation in NR in-band test model (NR-N-TM).
WF: 
· Except the 3 listed test models in the above proposal, to reuse all the other test modes.
· For the 3 listed test models:
· Ok to remove the third one. 
· FFS on the first two.



The FR1 test model 2b (NR-FR1-TM2b) and FR1 test model 3.1b (NR-FR1-TM3.1b) are related to 1024QAM. From our understanding, we should firstly discuss on whether 1024QAM is applicable for ATG BS.

Table 6.5.2.2-1: EVM requirements for BS type 1-C and BS type 1-H carrier
	Modulation scheme for PDSCH
	Required EVM

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %

	1024QAM
	2.5 %1
2.8 %2

	Note1:	This requirement is applicable for frequencies equal to or below 4.2 GHz.
Note 2:	This requirement is applicable for frequencies above 4.2 GHz.




According to Table 6.5.2.2-1 of TS 38.104, Required EVM for 1024QAM is 2.5% for below 4.2GHz and 2.8% for above 4.2GHz. 
Referring to link level simulation results for 1024QAM for NR FR1 [2], the Throughput simulation result for rank 1 for txEVM 2.5% and txEVM 3% in TDL-D are shown in Figure 2-1 and 2-2, respectively. We think the TDL-D is more close to the channel model of ATG BS.

[image: ]
Figure 2-1 Throughput simulation result for rank 1 for txEVM 2.5% in TDL-D

[image: ]
Figure 2-2 Throughput simulation result for rank 1 for txEVM 3% in TDL-D

Table 2.1-1 Summary of crossover SNR between 256QAM and 1024QAM in TDL-A and TDL-D, Rank 1
	Channel
	txEVM       rxEVM
	0.5%
	1%
	1.5%
	2%
	3%

	TDL-D, 1T4R
	2.5%
	25.71
	25.84
	26.03
	26.39
	27.46

	TDL-D, 1T4R
	3%
	27.3
	27.49
	27.74
	28.23
	29.93



The crossover SNR between 256QAM and 1024QAM for rank 1 were summarized in Table 2.1-1. From the Table 2.1-1, it is observed that 
· The crossover SNR with 3%/3% TX/RX EVM in TDL-D is ~29.93dB. 
· The crossover SNR with 2.5%/3% TX/RX EVM in TDL-D is ~27.46dB. 
· As TX/RX EVM decreases, crossover SNR also decreases 
The crossover SNR for rank 1 with 3% TX EVM and 2.5 TX EVM in TDL-D is 29.93dB and 27.46dB respectively.
Meanwhile, referring to contribution [3], for ATG CPE at the edge of cell radius 50km with its bore sight of ATG BS beam steering towards the ATG CPE, it seems that 22.6dB SNR could be achieved. The 22.6dB SNR is less than the crossover SNR 29.93dB and 27.46dB. There is not 1024QAM throughput gain compared to 256QAM for ATG BS, so it’s not necessary to define 1024QAM for ATG BS. 
Proposal 1: Not to define the 1024QAM for ATG BS.

It is sufficient to define 1024QAM is not applicable for ATG BS in EVM test requirement in TS 38.141-1, which indicate that FR1 test model 2b (NR-FR1-TM2b) and FR1 test model 3.1b (NR-FR1-TM3.1b) are excluded. It is not necessary to define that they are not applicable for ATG BS in sub-clause 4.9.2.2(FR1 test models),
Observation 1: It is sufficient to define 1024QAM is not applicable for ATG BS in EVM test requirement in TS 38.141-1, which indicate that FR1 test model 2b (NR-FR1-TM2b) and FR1 test model 3.1b (NR-FR1-TM3.1b) are excluded.
Proposal 2: Add that 1024QAM is not applicable for ATG BS in EVM test requirement in TS 38.141-1.

3. Conclusion
This contribution provides our general consideration on 1024QAM for ATG BS. The proposals are provided as follows:
Proposal 1: Not to define the 1024QAM for ATG BS.
Observation 1: It is sufficient to define 1024QAM is not applicable for ATG BS in EVM test requirement in TS 38.141-1, which indicate that FR1 test model 2b (NR-FR1-TM2b) and FR1 test model 3.1b (NR-FR1-TM3.1b) are excluded.
Proposal 2: Add that 1024QAM is not applicable for ATG BS in EVM test requirement in TS 38.141-1.
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