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Agenda 

o Carrier Aggregation 

o LTE-U (LAA) 

o LTE + WiFi 

o 5G 

o eMBMS  
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Carrier Aggregation 
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•  Up to 5 CC and 100 MHz 

•  Rel.10 defines only 3 combinations 

• +25 combinations in Rel.11 

• +74 combinations in Rel.12 (including 3 CC in DL and 2 CC in UL) 
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Carrier Aggregation Statistics 
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• 64 LTE-Advanced Systems commercially launched in 39 
countries 

• 11 Category 4 (up to 150 Mbps peak DL throughput) 

• 52 Category 6 (above 150 Mbps up to 300 Mbps peak DL 
throughput) 

• 1 – clarifications needed  

• 116 operators (around 30% of LTE operators) are investing in 
CA 

• 13 Category 9 (up to 450 Mbps DL throughput) Systems are in 
deployment, trial or test phase 

• 858 devices (almost 30% of all LTE devices) support Category 
4 

• 69 devices support Category 6 
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LTE-U (License Assisted Access) 
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 LTE-U – utilize WiFi 5GHz band for LTE (when it’s free) 
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LTE-U Demos on MWC’15 
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Vodafone LTE-U Demo 
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Dual Connectivity 
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LTE+WiFi Demo 
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5G Status 
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• There are a lot of working groups/projects/consortium 
(METIS, 5GPPP, IMT-2020, etc.) 

• There is no 5G standard/specification yet 

• Also there is no agreed requirements list yet (2017?) 

•Faster 

•Low latency 

•Much more connections (IoT -> IoE) 

•Lower TCO 

•Etc… 

 

 

LTE-A Evolution| anisimoff.org SPbGUT-2015 



NTT DoCoMo 5G 
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eMBMS Impact on Network 
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MCE – Multi cell Coordination Entity
BM-SC – Broadcast Multicast Service Center
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Interference in eMBMS 

13/18 

eNB1

eNB2

UE

eNB3

eNB1

eNB2

UE

eNB3

Unicast Broadcast

Interference!
Synchronous 
transmissions 

LTE-A Evolution| anisimoff.org SPbGUT-2015 



Time

...
e
M
B
M
S

e
M
B
M
S

e
M
B
M
S

F
re

qu
ie

nc
y

...

· Flexible radio resource allocation for eMBMS
· 0.3% to 60% of resource can be allocated in case of FDD
· 0.3% to 50% of resource can be allocated in case of TDD
· Theoretical eMBMS data rate range in case of FDD and 10 MHz 

is 4.3 Kbps – 18 Mbps and in case of 20 MHz is 8.6 Kbps – 36 
Mbps

eMBMS Throughput 
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eMBMS Use Cases 
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• Live event streaming 
 

• Real-time TV streaming / Mobile TV 
 

• Public Safety  
 

• Kiosk services 
 

• Newsfeeds  
 

• Radio station streaming 
 

• Media delivery 
 

• Local advertising 
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eMBMS Status and Trials 
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eMBMS Trials List 
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Thank you! 

Contacts: 
Alexey Anisimov 

anisimoff.org 
Email: alexey.anisimov86@gmail.com 


