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1   Background

During recent RRAN4#86 meeting, some companies proposed their views on the topic of NR demodulation requirements [1]. In this contribution we provide our views on the NR BS demodulation performance requirements for FR1. 
2   Discussion

NR BS performance requirements should take several aspects into consideration, such as numerologies (channel bandwidth), channel models,  channel estimation and equalizer, timing estimation, measurement channels, modulation and coding schemes, HARQ process.
2.1   Numerologies
Both the single and mixed numerologies scenarios with wideband operation or BWP functionality can be considered. Both FDD and TDD can be supported for FR1. Multiple SCS15/30 kHz can be considered with the first priority. 

2.2   Channel models
NR TDL channel models based on TR 38.901 can be supported for the early test phase. CDL channel models may be considered in the later test phase.
2.3   Channel estimation
The channel estimator is a ML estimator with real noise estimation. MMSE equalizer  in the frequency domain is used.

2.4   Timing estimation
Assume the receiver has the perfect knowledge of timing, i.e. that the timing of each individual path is known. The sampling window is aligned to match CP-OFDM/DFTS-OFDM symbol of the first arriving path. 

2.5   Measurement channels

NR BS demodulation performance requirements should cover PUSCH, PUCCH and PRACH. A group of FRCs should be defined respectively for performance tests of PUSCH, PUCCH and PRACH with respect to the follows.

(1) PUSCH

· slot and non-slot based scheduling

· LDPC coding with two LDPC base graphs (BGs)

· RV sequence {0,2,3,1}
· a parameter set of  TBS, coding rate, and modulation schemes (QPSK, 16QAM, 64QAM...)

· the mumber of HARQ processes: 1, 2,4,...

· a maximum number of HARQ transmissions: 4

· VRB-to-PRB mapping: interleaved, or non-interleaved
· receiver algorithm: MMSE-IRC

· Focus on requirements of UL timing adjustment, high speed train, UCI piggyback (HARQ-ACK multiplexing), and coverage enhancement (repetitions, UL frequency hopping).
(2) PUCCH

· PUCCH format 0,1,2,3,4

· Polar coding, coding of small block length, e.g., (32, 
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· frequency hopping: enabled, disabled

· receiver algorithm: MMSE

· Focus on requirements of DTX to ACK detection, ACK missed detection, CQI feedback, NACK to ACK detection, coverage enhancement (repetition). 

(3) PRACH

· preamble formats: 0 - 3 (
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· Random access configurations 0 - 255

· Spectrum: paired , unpaired
· type of restricted sets (unrestricted, restricted type A, restricted type B).
· Focus on requirements of false alarm, missed detection, coverage enhancement.
In this contribution we provide a preliminary discussion on the BS demodulation performance requirements for FR1.
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