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Improving Performance of 5SG NR PBCH
by the Altering Rate Matching Scheme
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ABSTRACT

In 5G new radio (NR) system, base stations transmit MIB (master information block) which contains
important information for user equipments (UEs) including subcarrier spacing and locations of DMRS symbols
with physical broadcast channel (PBCH). The MIB which is crucial for UE’s initial access is encoded with
polar code and then rate-matched before being mapped onto subcarriers for PBCH. In this paper, we propose
simple modification on rate-matching which could improve receiving performance of PBCH by increasing
frequency diversity. The proposed scheme improves block error rate performance of PBCH reception without

any additional complexity.

I.M 2 24071¢] ¥HkES} (subcarrier) 2 A% SSB (syn-

chronization signal block)S A3l SSBE= Al5
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Fig. 1. Process of generating PBCH data.
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Fig. 2. Process of performing sub-block interleaving of PBCH data.
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Table 1. RMS delay spread and normalized coherence bandwidth of 5G channel model.
B,
Model g, (ns)
f,, = 15kHz f,, = 30 kHz

Very short delay spread 10 1333 667
Short delay spread 30 444 222
Nominal spread 100 133 67
Long delay spread 300 44 22
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Table 2. Simulation parameters.
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0 100 30
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Table 4. Performance gain of proposed scheme under
TDL channel and Case.

PBCH performance gain
Case (BLER = 10" °)
TDL-A TDL-B TDL-C
0 0.5 dB 0.55 dB 0.3 dB
1 0.3 dB 0.15 dB 0.2 dB
2 0.25 dB 0.13 dB 0.4 dB
3 0.1 dB 0.2 dB 0.25 dB
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