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1. Introduction

In RAN4 #96e meeting, the SDR requirements for FR2 DL 256QAM were discussed, and the way forward was approved in [1]. Whether to define SDR requirements for FR2 256QAM was still not decided. In this paper, we give our analysis and proposal.
2. Discussion
In the last meeting, whether to define SDR requirements for FR2 256QAM was still not decided:

· Whether to define SDR requirements for FR2 256QAM
· Option 1: Add 256QAM (modulation format of 8) to FR2 SDR requirements
· Option 2: Not to define FR2 SDR requirements for 256QAM
As per the test parameter determine procedure for FR2 SDR test, the chosen MCS index is decided based on the supported UE capability (refers to MCS1) and the test equipment maximum achievable SNR (refers to MCS2).

According to clause 4.1.2 of TS 38.306, for a band supporting 256QAM, MCS1 is decided based on the maximum supported modulation order of 8 and the scaling factor. If 256QAM is not covered in the FR2 SDR requirements, for the band supporting 256QAM (maximum modulation format 8), additional efforts on deriving MCS1 based on 64QAM MCS table are needed.
Observation1: If 256QAM is not covered in the FR2 SDR requirements, for the band supporting 256QAM (maximum modulation format 8), additional efforts on deriving MCS1 based on 64QAM MCS table are needed.
As for the testability issue, in the RAN#95e meeting, we provided simulation results in terms of SNR point at 85% throughput for 2T2R, AWGN condition, TDD 120 kHz SCS, 100 MHz bandwidth [2]. Here we copy the results below:

Table 1: FR2 SDR simulation results using different MCS index
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS
	85% SNR point (dB)

	
	
	
	
	Alignment simulation results
	Alignment results + 2dB IM + 0.8dB extra margin

	1
	8
	1
	26
	21.3
	24.1

	1
	8
	0.8
	21
	16.0
	18.8

	1
	8
	0.75
	20
	15.4
	18.2

	1
	8
	0.4
	11
	6.8
	9.6

	2
	8
	1
	26
	24.4
	27.2

	2
	8
	0.8
	21
	19.3
	22.1

	2
	8
	0.75
	20
	18.5
	21.3

	2
	8
	0.4
	11
	9.9
	12.7


According to the “Spreadsheet 2 - Demod SNR range calculator.xls” file attached to the TR 38.810, for indirect far field (IFF) method, at least the SNR of 19.9 dB is feasible for 100MHz channel bandwidth. It was also analyzed in [3] that higher SNR compared to the numbers in TR 38.810 is achievable based on commercial test equipment. Additionally, as pointed out in [4], the testable SNR for SDR requirement is different because generation of noise is not needed and more power can be used for generation of useful signal, which will result in much higher testable SNR points.
Observation 2: The chance for using 256QAM in FR2 SDR test does exist, it is not reasonable to prevent introducing FR2 SDR tests due to the testability issue.
Moreover, as known, RAN4 has already agreed not to put any limit on the upper SNR into the specification [5]:

· RAN4 does not put any limit on the upper SNR into the specification, it is up to each test system implementation whether a test case can be performed or not.

With the above analysis, we think that the chance for using 256QAM in FR2 SDR test does exist, and it is not reasonable to prevent introducing FR2 SDR tests due to the testability issue. 
Proposal 1: Add 256QAM (modulation format of 8) to FR2 SDR requirements:
· Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. 
· Run simulations to derive the required SNR at 85% throughput for MCS 20 to MCS 26 in MCS table 2, with both 1 layer and 2 layers.
3. Conclusion
The following observations and proposals were given for SDR requirements:
Observation1: If 256QAM is not covered in the FR2 SDR requirements, for the band supporting 256QAM (maximum modulation format 8), additional efforts on deriving MCS1 based on 64QAM MCS table are needed.

Observation 2: The chance for using 256QAM in FR2 SDR test does exist, it is not reasonable to prevent introducing FR2 SDR tests due to the testability issue.

Proposal 1: Add 256QAM (modulation format of 8) to FR2 SDR requirements:
· Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers.

· Run simulations to derive the required SNR at 85% throughput for MCS 20 to MCS 26 in MCS table 2, with both 1 layer and 2 layers.
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