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5G is Developing Faster than We Expected

1276
5G Devices

187
5G Networks

620M
5G Connections

Source: GSA 5G Reports, GSMA Intelligence, by Jan. 2022

614
Smart Phones
(88% Commercial)

210
FWA CPE

(47% Commercial)

174
Modules

<$150
Smart 

Phones

~$200
FWA 

CPE

70
Industrial

Devices*

187
Networks Commercial Launched

(74 5G SA)

465
Operators Investing** in 5G Network

(in 139 Countries/Territories)

**Incl. Tests, Trials, Pilots, Planned and Actual Deployments

Europe China South Korea

17.8M
Connections

518M
Connections

(~80%)

20M
Connections

… …… …

… … … …



New Challenges for Customer Experience in 5G

New network New services

NE x 100

Central DC

Regional DC

Edge DC ...
5G

Trafficx 3

1.3 GB

VS

400 MB

4G

Greatly reduced user data analysis efficiency difficulty in assurance of differentiated experience

New Business

AR & VR

Cloud Gaming4K/8K UHD Video

Video Surveillance
Industrial Automation Self-driving Vehicles

Remote Manufacturing Ultra-reliable applications

difficulty to guarantee 2B SLA

NSA SA MEC Slicing FWAVR uRLLC mMTC
Video

Backhaul
Industrial

Park

Industrial
Automation

Network Complexity Service Experience  Diversity Business Model

Service Experience Modeling (Cloud VR)E-Planning Model 2B E2E QOS SLA Assurance



Experience Centric Transformation in 5G 

Per Service Per UserNear Real-time

Best Effort

Cloud-Native

Per Service Per Thing

Deterministic Experience

Experience Digital Twin

Real-time

Data Now

4G →

Demographic
Lifestyle

VR

Precise locating
DronesHD Video

V2V

PLC 
Watch

Camera
Industry 4.0

Digital Twin

8K UHD



New Network- 5G Service Experience-based Network Planning Criteria 

Three-layer mapping from 5G Service to Network Capabilities

View and download 

5G Service Experience-based Network Planning Criteria White 
Paper 

from Huawei official website

1st release: 5G service experience-based 
network planning criteria 

Completed 12 Types of  E-Planning Model for Planning Criteria

Service Scenario Network Planning Criteria 

Scenario Typical Application
Throughput

Delay
C band（100Mhz）

CSI RSRP CSI SINRDL UL

2C
3K Cloud VR

(Game)

100 Mbps 3 Mbps RTT<25ms -108 dBm 2 dB

2B
Surveillance/UAV 

backhaul (1080p)
0.5 Mbps 5 Mbps RTT<50ms -105 dBm 3 dB

More service planning criteria are under development

Throughput Latency Packet LossQuality of Service

QoS Requirement

Media 

Quality

Interaction 

Quality

Presentation 

Quality
Quality of Experience

QoE Model

Wireless 

Network

Bearer 

Network

Core 

Network
Network Capability

Planning Baseline

Experience to Quality Modeling

Quality to Network Modeling



New Network - 5G initial experience improve 5G camping ratio and strength 5G brand image

Fake/Mute/None 5G Affecting User Experience
DoU increase with camping ratio

553 

889 

1267 

1758 
5G 4G

<20% 20-40% 40-60% >60%

Key Finding

Coverage - 5G Camp Ratio highly 

correlated

5G camping ratio % Average RSRP

-90.26

-83.49

52.81%
80.93%

-93

-90

-87

-84

-81

-78

-75

0
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100

5GCell4GCell

Move5G access

5GCell4GCell

Move

5GCell4GCell

Move

T1 T2 T3 T4

Move

5G4G
+15~20MB

DOU per day/User
Camp Ratio Increase

1% on 5G

+1~2%

Camping Ratio1dB RSRP Increase

1dB on 5G

5G Camping Ratio (Time)
T2+T3

T1+T2+T3+ T4

=



New Service- Cloud VR (Gaming) Experience Modeling

“Coverage is 
very good 

“

“Connected 
to 5G 

network”

“click a 
game,but 
can not 

open it！”

“after loading 
for 10  

seconds, 
enter the 
game”

“feel game is not 
smooth！
Freeze slicing”

“see 
mosaic in 
game！”

Signaling plane User plane

5G

Coverage
RSRP
/SINR

Session 
setup 

success 
rate

? ? ? ?

“feel out of  
sych”

?

Presentation
Quality Interactive Smooth

How to measure Cloud VR Customer Experience?

CEM：KQI criteria for Cloud VR

KQI

KPI

Cloud VR Immersive
Immersive：See and interaction like real world

MQI
（Media Quality 

Index）

IQI
（Interaction Quality 

Index）

PQI
（presentation 
Quality Index）

Resolution

Degree Of Freedom
（DOF）

Degree of Field Of View 
angle（FOV）

Bit rate

Frame rate

Black board

Motion To Photon delay
（MTP）

Spatial precision

Loading delay

Slicing

Stalling/Freezing

Average throughput

Throughput variance

Max throughput

Burst pulse number

Max burst size

Average RTT

RTT variance

Burst delay rate

N-MTP delay

N-MTP variance

Average packet lost rate

Burst packet lost rate

Burst interval rate

Burst pulse number

Max burst size

QOE

5G  Cloud VR Service 
Experience Standards 

White Paper

../../../../04-竞争力构建/05-SmartCare/00-工具服务代表/SQM/01-SOC/00-华为SOC高层宣讲与演示/SOC Demo/040-5G/01-Cloud VR Gaming190601.mp4


New Business- How to assure E2E QOS SLA for different 5G 2B Scenarios

Industry

scenarios
Power gridsPortsMines

Industrial 

manufacturing
Public securityMedia

SME Internet 

access

Police

Live broadcast
Uplink 45-300 Mbps

High mobility

Video surveillance
Mobile surveillance & 

cloud-based AI; Huge 

number of cameras with 

4 to-16 Mbps for each

AR/MR
Latency < 20 ms & 

Mobility

Bandwidth > 30 

Mbps

Remote 

control
Bidirectional 

latency < 20 ms

0 packet loss

Unmanned 

driving
Mobility

Uplink: > 30 Mbps

Private line
Bidirectional bandwidth: 

10–150 Mbps

Fast service 

provisioning

UAV
Mobility

Uplink > 20 

Mbit/s

5G 

Application

View and download 

5G B2B Service Experience 
Standards White Paper 

from Huawei official website



Call to Action

1. Design 5G Network based on E-Planning Model Criteria

3. Define new QoS metrics to assure new 5G Service Quality(AR/VR…)

4. Assure QoS 2B Committed SLA for more 5G 2B Business Growth

2. Improve 5G initial Experience to improve 5G Camping ratio and 5G Brand Image



Thank You!
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A Relationship Case Study from QoS to Network KPIs

2dB100Mbps -108dBm

Throughput

Wireless Network Coverage 

SINR RSRP

QoS

Data Source:  test samples in live 5G network with low load (PRB usage < 20%) from Huawei eLab 

A throughput value corresponds to a range of SINR values. to obtain the mapping curve between the throughput and SINR. 

Remarks: PRB-Physical Resource Block; SINR-Signal to Interference plus Noise Ratio; RSRP-Reference Signal Received Power


