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Introduction
In last meeting, all of RF requirements for ATG UE have been specified in TS 38.101-1. There is one issue to be further discussed in maintenance phase below.

	R4-2321918	Draft CR for TS 38.101-1 to introduce ATG UE RF Rx requirements - part 1
					Type: draftCR		For: Endorsement
					38.101-1 v18.3.0	  CR-  rev  Cat: B (Rel-18)

					Source: Qualcomm Incorporated
Agreement: further discuss whether to introduce 1024QAM in maintenance phase.
Decision:		Endorsed.



In this paper, we’d like to discuss this issue whether ATG UE can support 1024QAM or not.

Discussion on ATG UE supporting 1024QAM
Currently, the general DL 1024QAM requirements for both BS and UE have been specified in the spec.
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For BS type 1-C and 1-H, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met using the frame structure described in clause 6.5.2.3.
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.



The modulation quality requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.2.
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Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexs A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4-1.
Table 7.4-1: Maximum input level
	Rx Parameter
	Units
	Channel bandwidth (MHz)

	
	
	3, 5, 10, 15, 20
	25, 30, 35, 40, 45, 50
	60, 70, 80, 90, 100

	Power in Transmission Bandwidth Configuration4
	dBm
	-252
	-25 + 10log10(BWChannel /20)Note 2
	-202

	
	
	-273,5
	-27 + 10log10(BWChannel /20)Note 3,5
	-223,5

	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 and 7.3F.2-3 for shared spectrum channel access operation with PCMAX_L,f,c as defined in clause 6.2.4.
NOTE 2:	Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:	Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.
NOTE 4:	10log10(x) is rounded to the nearest 0.5dB value.
NOTE 5:	 Reference measurement channel is A.3.2.5 or A.3.3.5 for 1024 QAM.






On one hand, there is a greater chance to achieve a good DL SNR for 1024QAM deployment for ATG scenario. On the other hand, from UE implementation perspective, ATG UE may have more difficulties to implement DL 1024QAM than general CPE. However, this capability can be optional. Thus, we’d like to propose the following two options to finalize this issue in Rel-18.
Proposal 1: the following two options are listed to address this 1024QAM issue for ATG UE.
	Option 1: 1024QAM can be supported by ATG UE optionally since Rel-18.
	Option 2: 1024QAM is not supported by ATG UE in Rel-18, but whether to support 1024QAM for ATG UE can be discussed in future release.
Summary
Proposal 1: the following two options are listed to address this 1024QAM issue for ATG UE.
	Option 1: 1024QAM can be supported by ATG UE optionally since Rel-18.
	Option 2: 1024QAM is not supported by ATG UE in Rel-18, but whether to support 1024QAM for ATG UE can be discussed in future release.
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