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BACKGROUND
• ~80% of mobile data usage occurs indoors, yet public MNOs 

deploy outdoor-focused, high-power networks.
• Mid-band 5G signals suffer heavy penetration loss in 

buildings.
• Traditional indoor solutions like DAS (Distributed Antenna 

Systems) are expensive and complex.
• Neutral-hosts using CBRS offer a scalable and cost-effective 

alternative.
• CBRS (3.55–3.7 GHz) supports indoor-focused low-power 

private networks under a shared spectrum model.

METHODOLOGY
• Real-world measurements at a healthcare facility with a 

neutral-host CBRS deployment.
• 13 CBSDs installed across 3 floors; indoor-only, low-power 

(23 dBm Tx).
• Used Samsung S23+ and QualiPoc app to collect signal 

quality, throughput, and RF parameters.
• Compared performance against two MNOs (MNO-A and 

MNO-B) in the  n77 and n41 5G bands.
• Analyzed over 31,000 data points over 200 minutes, indoors 

and outdoors.

RESULTS
• MNO-B shows best throughput performance due to better 

indoor coverage and higher bandwidth.
• NH shows 12 dB reduction in median UE uplink transmit 

power compared to MNOs → better battery efficiency.
• 233 median resource blocks per slot freed up in MNO-B 

network due to traffic offload to NH.

• The 22 dB median signal loss affirms low risk of harmful 
interference to outdoor incumbents and the suitability for 
similar shared spectrum use with other federal operations.

• Offloading indoor traffic to neutral-host:
  (i) Enhances indoor user experience.
(ii) Frees capacity on exclusive MNO spectrum for outdoor 
users.
(iii) Increases overall spectrum efficiency without needing 
complex sharing or relocation of incumbents.

CONCLUSIONS

• Compare neutral-host vs. indoor Wi-Fi performance, 
especially for latency and real-time apps.

• Expand to other environments: offices, factories, 
warehouses, and more complex structures.

• Long-term, multi-site data collection to generalize and 
validate findings.
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Fig. 1: NH Deployment at the healthcare facility.

• >22 dB median building penetration loss from indoor CBRS 
→ minimal outdoor interference.

• 535× DL and 33× UL throughput improvements compared to 
the worst-performing MNO-A.
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Fig. 4: Comparison of UE uplink transmit power.

Fig. 2: Comparison of NH RSRP indoors and outdoors.

Fig. 5: Comparison of DL RB allocation.

Fig. 3: Comparison of DL throughput.
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