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5G Network Requirements
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Previous Work: gNB QoS Comparison
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 Throughput increases with slots, ratio and bandwidth

 One-Way-Delay (OWD) less affected by configuration

→ OAI outperforms in OWD and UL TP, SRS in DL TP but lacks in OWD
S. Raffeck, S. G. Grøsvik, S. Lange, T. Hossfeld, T. Zinner, S. Geissler, “Parameterizing 5G New 

Radio: A Comparative Measurement Study on Throughput and Delay,” in CNSM. IEEE, 2024.
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Frame 10ms (µ=1)
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5G NR Frame Structure
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Frame 10ms (µ=1)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 2 3 4 5 6 7 8 9 10

 5 Slots TDD pattern

▪ Repeats every 2.5ms

▪ 5 Slots, each 0.5ms

5G NR Frame Structure
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Frame 10ms (µ=1)

DL DL FL UL UL 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 2 3 4 5 6 7 8 9 10

TDD Pattern

DL DL DL DL DL DL - - UL UL UL UL UL

Guard Symbol

UL

5G NR Frame Structure
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5G NR Uplink Process
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gNB UPF

Client ServerModem

UDP

Iperf: 15 Mbit/s
UDP

3-13 Mbit/s

Inter-Batch-

Time (IBT)

S. Raffeck, S. G. Grøsvik, L.A. Becker, S. Lange, S. Geissler , T. Zinner, W. Kellerer, T. Hossfeld "A 

Discrete-Time Model of the 5G New Radio Uplink Channel," 2025 36th International 

Teletraffic Congress (ITC-36).
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Current Testbed
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 Three different modems

▪ Quectel RM520N-GL – Snapdragon x62 – Rel. 16

▪ Quectel RM500Q-GL – Snapdragon x55 – Rel. 15

▪ SIMCOM SIM8200EA-M2 – Snapdragon x55 – Rel. 15

 OAI and srsRAN as open-source gNB implementations

 Comparable timestamps between modem ingress and gNB egress
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Configuration and Parameters

10

TDD 

Period

DL:UL 

Ratio
DL Slots

DL 

Symbols
UL Slots

UL 

Symbols
μ

20 slots 1:1 10 5 9 7 1

20 slots 2:1 13 5 6 7 1

20 slots * 4:1 15 12 4 0 1

10 slots * 1:1 5 5 4 7 1

10 slots 2:1 6 8 3 4 1

10 slots 4:1 7 12 2 0 1

5 slots 1:1 2 6 2 6 1

5 slots 2:1 3 5 1 7 1

5 slots 4:1 3 12 1 0 1

 * Only evaluated for SRS, since they crash for OAI

 Each config measured 10 times per modem, gNB, and traffic generator
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Mean Throughput

 Mean throughput in Mbps across different gNB configurations

 Most configurations show no significant difference between the different modems

 For OAI the RM520 performs worse across measurements, for SRS the RM500
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Mean One-Way-Delay

 Mean OWD in ms across different gNB configurations

 Most configurations show no significant difference between the different modems

 RM520 slightly worse performance for OAI, SIM820 for SRS
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Mean Signal-to-Noise Ratio

 Mean SNR over all TDD configurations

 Significant differences between gNB implementations and modems

➔ RM520 shows worst SNR for both implementations
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Inter-Batch-Time CDF

 IBT CDF for a 10 slot TDD pattern with a 2:1 DL:UL ratio

 No significant difference between modems for SRS

 Traffic load impacts SRS IBT, OAI impacted by modem choice

➔ OAI latency guarantees depend on modem choice



Simon RaffeckUE or Not UE: Investigating the Impact of Modem Choice on 5G NR Uplink Performance 15

One-Way-Delay Timeseries

 OWD timeseries for 1.5 seconds in a 5 slot TDD configuration with a 1:1 DL:UL ratio

 RM520 oscillates heavier for SRS, presents more outliers for OAI

➔ RM520 chipset directly impacts OWD performance
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Conclusion
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 Necessity to gain more insight into the performance of 5G networks

▪ Extended testbed to support modems with different manufacturers, 
chipsets, and releases

▪ Automated with extensive logging, channel monitoring and controlled 
physical setup

 Extensive parameter study to quantify modem impact across different gNB 
implementations and configurations

▪ Modems showed significant impact on performance for some TDD 
configurations

▪ IBT for OAI heavily influenced by modem

→ Modem and gNB choice directly impacts 5G network performance

 Conduct extensive SNR analysis towards root cause investigation

 Extend parameter study with fixed MCS to reduce impact of gNB behavior
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