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Technologies to Enhance Mobile Broadband 
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1. Flexible spectrum usage 
2. New multiple access and 

duplex scheme 
3. Advance multiple antenna 
4. Explore new spectrum 
5. New PHY/waveform 

Source: WP5D #22, Jul 2015 

Usage Scenarios of IMT for 2020 
and beyond 



Spectrum requirement in 2020 
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Source: ITU-R Report M.2290 ,  The full spectrum of possibilities-Huawei Europe  



Candidate Band for WRC-15 

• Sharing studies conducted by 
the ITU show that sharing 
between IMT mobile 
broadband and incumbent 
services is possible in all of 
the 19 candidate bands. 
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Source: WRC-15: REGULATORY CONSIDERATIONS.– IT & CPM-15- A Guide to WRC-15 Agenda Item 1.1 – 
GSMA & Preparatory studies for WRC-15 and the work of JTG 4-5-6- 

https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAAahUKEwjX9MPGo-vGAhUlKqYKHWpmBk0&url=http://www.itu.int/en/ITU-D/Regional-Presence/Americas/Documents/EVENTS/2014/0819-PA-IMT/CRT meeting in Panama VR 0 7.pdf&ei=7butVZfKL6XUmAXqzJnoBA&usg=AFQjCNHFonsbLz0UMn14vkjswudoJk8otw&sig2=1Fh9af3ToO5OrL7ENTin2w
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCYQFjABahUKEwivwqz39OvGAhWHnpQKHTGdAJ4&url=http://www.gsma.com/spectrum/wp-content/uploads/2014/11/CPM-15-A-Guide-to-WRC-15-Agenda-Item-1.1-Web-version3.pdf&ei=QxGuVe-UGoe90gSxuoLwCQ&usg=AFQjCNHofrppeuTLd5qFEfJ9xxEeS4AYHA&sig2=zUxOfwyfotylfO5GvMY5zA
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCYQFjABahUKEwivwqz39OvGAhWHnpQKHTGdAJ4&url=http://www.gsma.com/spectrum/wp-content/uploads/2014/11/CPM-15-A-Guide-to-WRC-15-Agenda-Item-1.1-Web-version3.pdf&ei=QxGuVe-UGoe90gSxuoLwCQ&usg=AFQjCNHofrppeuTLd5qFEfJ9xxEeS4AYHA&sig2=zUxOfwyfotylfO5GvMY5zA
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CC8QFjACahUKEwit2v-L-OvGAhVJG5QKHV9zAQ8&url=http://www.itu.int/en/ITU-D/Regional-Presence/Americas/Documents/EVENTS/2014/0819-PA-IMT/Preparatory studies for WRC-15 and the work of JTG 4-5-6-7  tomorrow.pdf&ei=lBSuVa3AAsm20ATf5oV4&usg=AFQjCNGY4D-FC14ysJAVdk4SOyYlxP1d4g&sig2=Y2Jx5dpr1RXFf56SuhUgXw


2016~2019 Candidate Bands for Taiwan 

Planning Content Band(MHz) Remark 

Mobile broadband businesses 
608~698 
2300~2400 Need to consult with current 

radio operators 3400~3800 

Digital television and mobile 
television respectively. 
(May study for introducing the 
TVWS sharing method into Taiwan) 

530~596 Will evaluate the possibility 
of introducing TVWS into 
Taiwan 596~608 

IEEE 802.11 series and LTE-U 
5150~5350 Depend on the development 

state of new International 
technologies 5470~5850 
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Source: Ministry of Transportation and Communications R.O.C.: Spectrum Providing Plan 

NCC may release 500~600MHz to be “White Space” in 2017 or later (By Commercial Times). 
Source: Commercial Times, 2015/8/17 (http://www.chinatimes.com/newspapers/20150817000040-260202) 

https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAAahUKEwjX9MPGo-vGAhUlKqYKHWpmBk0&url=http://www.itu.int/en/ITU-D/Regional-Presence/Americas/Documents/EVENTS/2014/0819-PA-IMT/CRT meeting in Panama VR 0 7.pdf&ei=7butVZfKL6XUmAXqzJnoBA&usg=AFQjCNHFonsbLz0UMn14vkjswudoJk8otw&sig2=1Fh9af3ToO5OrL7ENTin2w
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAAahUKEwjX9MPGo-vGAhUlKqYKHWpmBk0&url=http://www.itu.int/en/ITU-D/Regional-Presence/Americas/Documents/EVENTS/2014/0819-PA-IMT/CRT meeting in Panama VR 0 7.pdf&ei=7butVZfKL6XUmAXqzJnoBA&usg=AFQjCNHFonsbLz0UMn14vkjswudoJk8otw&sig2=1Fh9af3ToO5OrL7ENTin2w


Revitalizing Spectrum for Practical Usage 
• Dynamic Spectrum Sharing Promotions 

– III catalyzed Taiwan Dynamic Spectrum Access Pilot Group with domestic 
and international partners (May, 2014). 

– III signed a MOU with Telecom Technology Center under NCC (Taiwan 
Regulator) for DSA Tech Cooperation(Aug. 2015). 

– Upcoming Workshop: Unleashing the full potential of radio spectrum(15 
Oct. 2015) in Taipei, Taiwan. 
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• Spectrum Sharing Tests in Taiwan 
– Outdoor secondary sharing in Fu-

Hsin Township, 2014 
– LSA based program, 2015~ 
– DSS Lab, 2016~ 

 

Chang, San-Cheng 
Vice Primer of Taiwan R.O.C., 
addressed a speech at the TTC-III 
MOU ceremony 



Spectrum Usage 
• Operator spectrum sharing 
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ETSI LSA 
3GPP Rel.13  
SA5 

3GPP ~Rel.13 
3GPP Rel.13  
LAA 

3GPP should study these cases Rel.14 and beyond. 
Source: METIS, Future spectrum system concept. April 2015 



Facilitate Spectrum Usage 

• Radio access improvements:  
– Multiple carriers/RATs aggregation 

• Variable/Dynamic connections 
• Multi-states transition 
• Aggregate triggering 
• Shared band aggregation 

– No more bound between FDD/TDD 
• New duplex scheme (e.g., Full duplex) 

– 2G : FDD, 3G: FDD, TDD, 4G : LTE: FDD/TDD, 5G : XDD 
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Scenarios of LSA (EU and US) 
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Source: The Impact of Licensed Shared Use of Spectrum - GSMA 

EU US 

III’s view on initial stage of LSA in 3GPP Rel.14 and beyond. 
  

https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB4QFjAAahUKEwiwgJ6av-nGAhUBM5QKHb8RCB4&url=http://www.itu.int/en/ITU-D/Regional-Presence/Americas/Documents/EVENTS/2014/0819-PA-IMT/Preparatory studies for WRC-15 and the work of JTG 4-5-6-7  tomorrow.pdf&ei=fcysVfDNJIHm0AS_o6DwAQ&usg=AFQjCNGY4D-FC14ysJAVdk4SOyYlxP1d4g&sig2=EVz2BrF5wM-FFqAxe1JhVw
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCMQFjAAahUKEwieubukjO7GAhWJKZQKHYfTDCc&url=http://www.gsma.com/spectrum/wp-content/uploads/2014/02/The-Impacts-of-Licensed-Shared-Use-of-Spectrum.-Deloitte.-Feb-2014.pdf&ei=LzavVd7lIInT0ASHp7O4Ag&usg=AFQjCNGh-zqCbrB3nDasnEIWom-7kiHIfQ&sig2=L-5lQlMa-wGfvQShkyFHog
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCMQFjAAahUKEwieubukjO7GAhWJKZQKHYfTDCc&url=http://www.gsma.com/spectrum/wp-content/uploads/2014/02/The-Impacts-of-Licensed-Shared-Use-of-Spectrum.-Deloitte.-Feb-2014.pdf&ei=LzavVd7lIInT0ASHp7O4Ag&usg=AFQjCNGh-zqCbrB3nDasnEIWom-7kiHIfQ&sig2=L-5lQlMa-wGfvQShkyFHog
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCMQFjAAahUKEwieubukjO7GAhWJKZQKHYfTDCc&url=http://www.gsma.com/spectrum/wp-content/uploads/2014/02/The-Impacts-of-Licensed-Shared-Use-of-Spectrum.-Deloitte.-Feb-2014.pdf&ei=LzavVd7lIInT0ASHp7O4Ag&usg=AFQjCNGh-zqCbrB3nDasnEIWom-7kiHIfQ&sig2=L-5lQlMa-wGfvQShkyFHog
https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCMQFjAAahUKEwieubukjO7GAhWJKZQKHYfTDCc&url=http://www.gsma.com/spectrum/wp-content/uploads/2014/02/The-Impacts-of-Licensed-Shared-Use-of-Spectrum.-Deloitte.-Feb-2014.pdf&ei=LzavVd7lIInT0ASHp7O4Ag&usg=AFQjCNGh-zqCbrB3nDasnEIWom-7kiHIfQ&sig2=L-5lQlMa-wGfvQShkyFHog


Potential Technical Topics in Spectrum Sharing 
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Source: IEEE TCCN SIG CR in 5G - New Spectrum Usage Paradigms for 5G, November 4th 2014 

Component Carrier 
aggregation control 

Priority resource 
configuration 

UE behavior considered  
• HO Policy 
• Cognitive sensing while 

transmission 

LSA Architecture currently being defined by ETSI 



Observations 
• Technologies which support spectrum extension are 

crucial for Bandwidth Explosion in 2020 & Beyond. 
– Large amount of carriers bring challenges on 

management/control. 
• Unlicensed/Shared Band Mobile Use and Cognitive 

Spectrum Sharing are important. 
– More techs/coordination issues on flexible/dynamic usage 

of license spectrum, share spectrum and unlicensed 
spectrum. 
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