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1. Introduction
Based on main session progress on BS RF core requirements for FR2 DL 256QAM, this contribution discusses the test parameters for UE demodulation and CSI reporting requirements.
2. Discussion
2.1. PDSCH demodulation requirements

General:

In Rel-15, PDSCH 256QAM demodulation requirements was defined only for FR1, due to the absence of RF requirements for FR2 DL 256QAM. For Rel-16, considering the latest progress on RF requirements for FR2 DL 256QAM, it is straightforward to define PDSCH 256QAM demodulation requirements for FR2.
Proposal 1: Define FR2 PDSCH demodulation requirements for 256QAM.
Tx EVM:

According to the approved TP in [2], the BS EVM core requirement for FR2 256QAM is agreed as 3.5%, which is the same as that for FR1 256QAM.
In Rel-15 NR single carrier PDSCH demodulation requirements, Tx EVM of 3% is used for FR1 256QAM simulation, as seen from the simulation assumption in [3]. Therefore, we propose to reuse 3% Tx EVM for FR2 256QAM simulation.
Proposal 2: Assume 3% Tx EVM for FR2 256QAM simulation.
MIMO configuration:

For MIMO configuration, we propose to use 2Tx 2Rx ULA low, which is widely used in Rel-15 FR2 demodulation test.
Proposal 3: For MIMO configuration, use 2Tx 2Rx ULA low.

Rank number:

For the high modulation order of 256QAM, it is suggested to use rank 1. Note that rank 1 is also used in FR1 256 QAM demodulation test.
Proposal 4: Use rank 1.

Propagation condition, MCS, PRB number:
Considering the FR2 SNR upper bound in OTA test, we would suggest to carefully investigate the MCS, PRB number and propagation condition so as to develop demodulation tests that can be testable in commercial test systems. Meanwhile, it is worth noting that the following agreement was reached for UE demodulation test in Rel-15 [4]:
· 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.

· Define methodology for testable baseband SNR range in TR 38.810 for scenarios without external noise sources
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 [5] that higher SNR compared to the numbers in TR 38.810 is achievable based on commercial test equipment.
In Table 1, we provide initial simulation results for rank 1 MCS 20 under different propagation conditions. Note the MCS 20 is lowest MCS for 256 QAM.
Table 1:
Ideal results, 256QAM, MCS 20, 60kHz SCS, 100MHz, full PRB allocation
	
	TDLA30-300
	TDLA30-75
	TDLC60-300

	Required SNR at 70% TP (dB)
	17.76
	17.82
	17.80


From Table 1, it is seen that the required SNR is similar in TDLA30-300, TDLA30-75 and TDLC60-300 channel. Since TDLA is more widely used in FR2 demodulation tests and TDLA30-300 covers higher UE speed compared to TDLA30-75, we propose to use TDLA30-300 channel.

Proposal 5: Use TDLA30-300 channel.
Based on the ideal results in Table 1, and considering around 2dB impairment margin and extra margin, the demodulation requirements for TDLA30-300, MCS 20, 100MHz CBW with full PRB allocation will be around 20dB. One option is to define requirements using this set of parameters. Another option is to use MCS higher than 20 and partial PRB allocation. Both options make sense for us.
Proposal 6: Select one of two options for MCS and PRB allocation:
· Option 1: MCS 20, 100MHz CBW with full PRB allocation

· Option 2: MCS higher than 20, 100MHz CBW with partial PRB allocation

Other parameters:
For the other parameters, it is straightforward to reuse the Rel-15 FR2 assumptions as much as possible, and the following proposal is given:

Proposal 7: Reuse the following parameters from Rel-15 FR2 demodulation requirements:
· HARQ RV sequence: {0, 2, 3,1}
· PDSCH mapping type A
· PRB bundling size: 2

· Precoding model: Random Precoding, per slot , WB granularity (codebook configuration Single panel Type 1)

· TDD Configuration: DDDSU, S=10D:2G:2U

· PDCCH: Symbol #0 in each slot

· PDSCH configuration
· Full DL slots: Type A, Start symbol 1, Duration 13

· Special slots: Type A, Start symbol 1, Duration 9

· DMRS: Type 1 single symbol front loaded, 1 additional DMRS, FDM is applied between DMRS and data

· PTRS configuration: port 1, per 2PRB in frequency domain, per symbol in time domain
· Overhead for TBS determination: 6
· Receiver assumption: MMSE-IRC
2.2. CQI reporting requirements

General:

In Rel-15 CQI reporting requirements, CQI table 2 is used for FR1, while CQI table 1 is used for FR2. So, for FR2, additional CQI reporting requirements using CQI table 2 should be defined in Rel-16.

Proposal 8: Define FR2 CQI reporting requirements for CQI table 2.
Propagation channel:

For the propagation channel, similar to FR2 requirements for CQI table 1, both AWGN and fading conditions should be covered.
Proposal 9: Cover both AWGN and fading conditions.
SNR testing point:

Regarding the SNR testing point, in Rel-15, the maximal SNR for FR2 CQI tests in AWGN and fading conditions is 15 dB and 13 dB respectively. Actually, under these SNR levels, the opportunity of reporting CQI indexes corresponding to 256QAM is quite small or none.
Note that higher SNR is covered in LTE CQI reporting requirements for 256QAM, i.e., up to 21dB for AWGN condition and up to 17 dB for fading condition.
So, to obtain more opportunity of reporting CQI indexes corresponding to 256QAM, it is proposed to cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests..

Proposal 10: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests.
Other parameters:
For the other parameters, it is proposed to reuse the Rel-15 FR2 assumptions.

Proposal 11: For other parameters, reuse the assumptions in Rel-15 FR2 CQI tests.
2.3. SDR requirements

General:

In Rel-15 SDR requirements, to determine the MCS, modulation format of up to 8 and 6 is considered for FR1 and FR2 respectively. So, FR2 SDR requirements for modulation format of 8, i.e., 256QAM, should defined in Rel-16.
Proposal 12: Define FR2 SDR requirements for 256QAM.
MCS index:

For the MCS indexes, it is proposed to reuse the FR1 256QAM MCS indexes for 1 and 2 MIMO layers in Table 5.5A-5 of TS 38.101-4, i.e., add the following MCS indexes for FR2 SDR test:

Table 1: Proposed additional MCS indexes for FR2 SDR test
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	8
	1
	26

	1
	8
	0.8
	21

	1
	8
	0.75
	20

	1
	8
	0.4
	11

	2
	8
	1
	26

	2
	8
	0.8
	21

	2
	8
	0.75
	20

	2
	8
	0.4
	11

	Note:
MCS Index for maximum modulation format 8 is based on MCS index table 2 defined in clause 5.1.3.1 of TS 38.214 [12]


Moreover, for these MCS levels with 256QAM, additional simulations are needed to derive the required SNR achieving 85% of peak throughput under AWGN conditions. 

Proposal 13: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions.
3. Conclusion
This contribution provided our preliminary considerations on the test parameters for FR2 DL 256QAM demodulation and CSI reporting requirements.

The following proposals were given for PDSCH demodulation requirements:
Proposal 1: Define FR2 PDSCH demodulation requirements for 256QAM.
Proposal 2: Assume 3% Tx EVM for FR2 256QAM simulation.
Proposal 3: For MIMO configuration, use 2Tx 2Rx ULA low.

Proposal 4: Use rank 1.
Proposal 5: Use TDLA30-300 channel.
Proposal 6: Select one of two options for MCS and PRB allocation:
· Option 1: MCS 20, 100MHz CBW with full PRB allocation

· Option 2: MCS higher than 20, 100MHz CBW with partial PRB allocation

Proposal 7: Reuse the following parameters from Rel-15 FR2 demodulation requirements:
· HARQ RV sequence: {0, 2, 3,1}
· PDSCH mapping type A
· PRB bundling size: 2

· Precoding model: Random Precoding, per slot , WB granularity (codebook configuration Single panel Type 1)

· TDD Configuration: DDDSU, S=10D:2G:2U

· PDCCH: Symbol #0 in each slot

· PDSCH configuration
· Full DL slots: Type A, Start symbol 1, Duration 13

· Special slots: Type A, Start symbol 1, Duration 9

· DMRS: Type 1 single symbol front loaded, 1 additional DMRS, FDM is applied between DMRS and data

· PTRS configuration: port 1, per 2PRB in frequency domain, per symbol in time domain

· Overhead for TBS determination: 6 

· Receiver assumption: MMSE-IRC
The following proposals were given for CQI reporting requirements:

Proposal 8: Define FR2 CQI reporting requirements for CQI table 2.
Proposal 9: Cover both AWGN and fading conditions.
Proposal 10: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests.
Proposal 11: For other parameters, reuse the assumptions in Rel-15 FR2 CQI tests.
The following proposals were given for SDR requirements:

Proposal 12: Define FR2 SDR requirements for 256QAM.
Proposal 13: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions.
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