3GPP TSG RAN WG1 Meeting #


R1-1804067
Melbourne, 17th-21st April 2018
Source:
IITH, CEWiT, IITM, Tejas Networks, Reliance Jio
Title:
DMRS for pi/2 BPSK with spectrum shaping
Agenda Item:
7.1.2.3.3 - DMRS
Document for:
Discussion and Decision
1. Introduction
As per Rel-15 Phase-1 NR specifications, pi/2 BPSK with spectrum shaping uses ZC RS. The same spectrum shaping filter shall be applied for RS and data.
In this contribution, we compare the performance of pi/2 BPSK with spectrum shaping for PUSCH where ZC and pi/2 BPSK RS are filtered and the PA operation point is kept close to the saturation level.
2. Results
The simulation assumptions are as follows:

· LTE PA Satutation power: 25 dBm
· Polynomial PA model used
· Occupied number of subcarriers: 120
· Subcarrier spacing: 15 KHz
· Reference signal: ZC and pi/2 BPSK 
· RS is filtered using same filter as data
· AWGN channel, MMSE Equalizer
· Filter used: 1+D
We set the PA back-off values such that the PA output power is as close to saturation as possible. We observe that the PA with 25 dBm saturation power delivers 24.6 dBm while meeting requirements (including ACLR requirement and spectrum mask). In R4-1804066, it is shown that ZC RS results in significantly high EVM values compared to pi/2 BPSK RS when the Tx power is close to the saturation level. However, both RS selections meet the EVM requirement. We revisit the RS selection matter for a typical operational scenario that includes thermal noise.
In Figure-1 we show the (uncoded) BER performance of pi/2 BPSK with spectrum shaping using ZC and pi/2 BPSK RS. In both cases, the PA operates close to the saturation level and the RS power level is same as that of data. Although filtered ZC RS waveform is clipped by the filter, the impact on the BER at SNR is negligible. At operating SNR of above 2 dB pi/2 BPSK RS shows a BER improvement over ZC RS. 

In R4-1700533, we already showed that clipped ZC meets the ACLR and spectrum mask requirements.

Considering the fact that pi/2 BPSK with spectrum shaping uses the first two MCS levels (last two entries of the MCS table), the operating SNR is always less than 0 dB. At this SNR, the higher PAPR of ZC RS over pi/2 BPSK RS can be tolerated by the system. Similar behavior is observed for both 2-tap and 3-tap spectrum shaping filters.
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3. Conclusion

Pi/2 BPSK RS has significantly lower EVM than ZC but both methods meet the EVM requirment. However, in the operating SNR regime of interest, both ZC and pi/2 BPSK RS offer similar BER performance.
