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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN4 #99-e meeting, the WF [1] for PUSCH 256QAM was agreed. Most of the test parameters were agreed as follows:
	· MCS
· Option 1: MCS 22
· Option 2: MCS 24
· Option 3: MCS 20 or MCS 21 if there is testability issue for OTA test
· Additional DM-RS configuration (dmrsAdditionalPosition): pos1
· PT-RS configuration: Not configure PT-RS
· Phase noise modelling: 
· Not consider explicit phase noise modelling in the alignment results.
· The phase noise impact can be included in the impairment results, but it is left up to companies.
· Tx EVM
· Option 1: Consider 3.5%Tx EVM modelling for alignment results
· Option 2: Consider 3.5% Tx EVM impact in the impairment results
· Option 2a: add a certain margin on top of the averaged impairment results
· Option 2b: consider it in the impaired results submitted by companies
· Option 3: Not consider 3.5% Tx EVM impact if the target SNR is 20dB or less
· Number of Tx：Only 1Tx
· Number of Rx: 2/4/8 Rx
· Number of layer: 1 layer
· SCS and Bandwidth combination
· 15kHz SCS:
·  Option 1: 5MHz and 10MHz
·  Option 2: 5MHz, 10MHz and 20MHz
· 30kHz SCS:
·  Option 1: 10MHz and 40MHz
·  Option 2: 10MHz, 20MHz, 40MHz and 100MHz
· Test applicability rules for different antenna configuration
· Reusing the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1?
· Test applicability rules for different SCS and bandwidth combination
· Reuse the existing applicability rules defined in 8.1.2.1.1 and 8.1.2.1.2 in TS 38.141-1 for different SCS and bandwidth combination.
· MU and TT
· Reuse the existing MU and TT values for PUSCH demodulation test cases defined in TS 38.141-1, but with square brackets for TE vendors’ checking.
· Performance requirements for FDD and TDD with different TDD patterns
· One set of performance requirements can be defined for FDD and TDD with different TDD patterns.
· Performance requirements for BS type 1-O with 2Rx
· Both conducted and radiated performance requirements need to be defined



In this paper, we share our views on those left open issues of MCS, Tx EVM and SCS and channel bandwidth combination.
Discussion 
MCS:
· Option 1: MCS 22
· Option 2: MCS 24
· Option 3: MCS 20 or MCS 21 if there is testability issue for OTA test

As per our simulation results provided in [2], SNR is larger than 20dB for MCS 22 and MCS 24 for 1T2R, even near to 20dB for MCS20, from testability point of view, it is the safest way to define FR1 PUSCH performance requirements for 256QAM for MCS 20 for 1T2R.
For 1T4R, SNR is near to 20dB by considering additional impairment margin for MCS24, MCS 22 is more suitable to select for performance requirements definition.
For 1T8R, all SNR is below 20dB even considering additional impairment margin, but to reduce the work complexity to define different FRC, it is fine to select MCS 22 that is same as 1T4R.
Proposal 1: Choose MCS 20 for 1T2R, MCS 22 for 1T4R and 1T8R for FR1 PUSCH 256QAM performance requirements definition.

Tx EVM:
· Option 1: Consider 3.5%Tx EVM modelling for alignment results
· Option 2: Consider 3.5% Tx EVM impact in the impairment results
· Option 2a: add a certain margin on top of the averaged impairment results
· Option 2b: consider it in the impaired results submitted by companies
· Option 3: Not consider 3.5% Tx EVM impact if the target SNR is 20dB or less
As per our simulation results provided in [2], almost 1dB SNR difference among different MCS and different antenna configurations for most cases with and without explicit modelling in the alignment results, especially for MCS 22 and MCS 24, it means the impact of 3.5% Tx EVM is not negligible, but maybe not all companies explicitly model 3.5% Tx EVM during the simulation and if companies can well align the results, it is feasible to consider the 3.5% Tx EVM impact in the impairment results if we choose MCS 22 or MCS 24 for performance requirements definition. For MCS 20, minor SNR difference among different cases except for 5MHz/15kHz and 10MHz/15kHz with 1T2R, if RAN4 agrees to choose MCS 20 for performance with 1T2R, same method that consider the 3.5% Tx EVM in the impairment results can be used.
Proposal 2: Consider 3.5% Tx EVM impact in the impairment results, if Option 2a is selected, 1dB margin can be added on top of the averaged impairment results.

SCS and bandwidth:
· SCS and Bandwidth combination
· 15kHz SCS:
·  Option 1: 5MHz and 10MHz
·  Option 2: 5MHz, 10MHz and 20MHz
· 30kHz SCS:
·  Option 1: 10MHz and 40MHz
·  Option 2: 10MHz, 20MHz, 40MHz and 100MHz
For SCS and bandwidth, we prefer to define 10 MHz/15 kHz and 40 MHz/30 kHz only as they are the typical channel bandwidths used for both PDSCH and PUSCH FR1 performance requirements definition. The test coverage of different CBW has been verified in Rel-15, also the performance difference between different channel bandwidth are very minor as per the existing performance requirements defined. The key point should be focused on the verification of performance of 256QAM instead of different channel bandwidths. Considering the existing test applicability rule for support of different SCS and channel bandwidth combination and the concern from operator about the minimum channel bandwidth probably supported by some BS devices, it is fine for us to additionally consider the minimal channel bandwidths 5MHz/15kHz and 10MHz/30kHz.
Proposal 3: Define performance requirements for PUSCH 256QAM for bandwidth and SCS:
· For 15kHz SCS: 5MHz and 10MHz
· [bookmark: _GoBack]For 30kHz SCS: 10MHz and 40Mhz

Proposals  
In this paper, we have the followings proposed:
Proposal 1: Choose MCS 20 for 1T2R, MCS 22 for 1T4R and 1T8R for FR1 PUSCH 256QAM performance requirements definition.
Proposal 2: Consider 3.5% Tx EVM impact in the impairment results, if Option 2a is selected, 1dB margin can be added on top of the averaged impairment results.
Proposal 3: Define performance requirements for PUSCH 256QAM for bandwidth and SCS:
· For 15kHz SCS: 5MHz and 10MHz
· For 30kHz SCS: 10MHz and 40Mhz
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