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Introduction
In the RAN #89-e meeting, new WI “Further enhancement on NR demodulation performance” was approved. The revised version was approved in RAN #90-e meeting [1]. Based on approved work item description, the following objective is considered
	BS demodulation requirements:
· PUSCH demodulation requirements for FR1 256QAM
· Note 1: low mobility is considered for requirements definition
· Note 2: Realistic phase noise modelling is left up to the contributing entities


In this paper we provide our view on BS requirements for FR1 256QAM.
Discussion
In this section we provide our view on different simulation assumptions.
Waveform
Most of PUSCH demodulation requirements are defined for CP-OFDM waveform and limited set of requirements are defined for DFT-S-OFDM waveform. Based on our understanding, DFT-S-OFDM waveform is mainly applicable for coverage limited scenarios, which is not the case for 256QAM modulation, for which we should have rather strong and stable link. Therefore, we suggest considering of only CP-OFDM waveform for FR1 256QAM requirements.
CBW/SCS combinations
Rel-15 BS FR1 PUSCH demodulation requirements with CP-OFDM waveform are defined for the following CBW/SCS combinations
· 15 kHz: 5 MHz, 10 MHz, 20 MHz
· 30 kHz: 10 MHz, 20 MHz, 40 MHz, 100 MHz
Also, the following applicability rules are defined:
· Different SCS testing: Unless otherwise stated, PUSCH requirement tests shall apply only for each subcarrier spacing declared to be supported
· Different CBW testing: Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth.
Same time, in Rel-16, for example for URLLC requirements, only the following configurations are considered:
· 15 kHz: 5 MHz, 10 MHz
· 30 kHz: 10 MHz, 40 MHz
Therefore, we think that the same reduced set of CBW/SCS combinations from Rel-16 requirements and existing applicability rules can be reused for definition of FR1 256QAM requirements.
TDD configuration
TDD PUSCH demodulation requirements are defined in UL/DL pattern agnostic manner and can be applicable to any pattern which is supported by tested BS. Also, the following applicability rule is defined:
· Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.
However, the following UL/DL patterns are defined as default: 3D1S1U for 15 kHz SCS and 7D1S2U for 30 kHz SCS, and these patterns are used for simulation alignment purpose.
We think that Rel-15 PUSCH requirements assumptions for TDD UL/DL pattern configuration can be reused.
PUSCH and DMRS configuration
Rel-15 PUSCH demodulation requirements are defined for Type A and Type B mapping with S = 0 and L = 14. Support of Type A or Type B mapping is up to BS declaration. Therefore, FR1 256QAM requirements also should be defined for both PUSCH types to ensure sufficient test coverage for different BS implementation.
As for FRC, we think that Rank 1 with MCS 24 can be used for requirements definition (i.e. medium 256QAM MCS, similar configuration as for UE PDSCH requirements). 
As for DMRS configuration, we can consider the typical assumptions from Rel-15 requirements: Type 1, Single symbol, 1 additional DMRS, Number of CDM groups without data = 2.
Channel model and antenna configuration
From WID, we can observe that we have the following note: “low mobility is considered for requirements definition”. At current stage, TDLA30-10 is used for low mobility conditions. Therefore, this model can be used for FR1 256QAM requirements definition.
Rel-15 requirements are defined for the following antenna configurations: 1x2, 1x4, 1x8, 2x2, 2x4 and 1x8. If BS supports higher number of RX antennas, then 8 Rx requirements are applied with using of specific connectors based on manufacturer declaration. Therefore, it should be sufficient to define requirements with 2 RX antennas and use similar specific connectors. As for number of TX antennas, we can consider 1 in case Rank 1 requirements will be agreed.
Proposal 1:	Consider the following assumptions for FR1 PUSCH requirements with 256QAM modulation
· Waveform: CP-OFDM only
· CBW/SCS combinations: 15 kHz with 5, 10 MHz and 30 kHz with 10, 40 MHz including existing applicability rule
· TDD UL/DL configuration: Reuse Rel-15 PUSCH requirements assumptions
· PUSCH configuration: Type A and B mapping, S = 0, L = 14, Rank 1, MCS 24
· DMRS configuration: Type 1, Single symbol, 1 additional DMRS, Number of CDM groups without data = 2
· Channel model and antenna configuration: TDLA30-10 and 1x2

Conclusion
In this paper we provided view on BS requirements for FR1 256QAM and made the following proposals:
Proposal 1:	Consider the following assumptions for FR1 PUSCH requirements with 256QAM modulation
· Waveform: CP-OFDM only
· CBW/SCS combinations: 15 kHz with 5, 10 MHz and 30 kHz with 10, 40 MHz including existing applicability rule
· TDD UL/DL configuration: Reuse Rel-15 PUSCH requirements assumptions
· PUSCH configuration: Type A and B mapping, S = 0, L = 14, Rank 1, MCS 4
· DMRS configuration: Type 1, Single symbol, 1 additional DMRS, Number of CDM groups without data = 2
· Channel model and antenna configuration: TDLA30-10 and 1x2
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