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	Summary: 

	This input presents, on a very high-level, information respecting technical capabilities of “LTE-Licensed Assisted Access (LTE-LAA)” and “5th Generation New Radio (5G NR)” operating in license-exempt spectrum for consideration by Project Team FM57. These technologies could play a key role for achieving the visions and objectives set in the Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions EC Communication on Gigabit Policy: “Connectivity for a Competitive Digital Single Market – Towards a European Gigabit Society by 2025”, adopted in 2016. 

	Proposal:

	We invite PT FM57 to
note the information in the slides attached to this submission introducing technologies LTE-LAA and 5G-NR for operation in the license-exempt spectrum 5 925 - 6 425 MHz.

	Background:
The 5 925-6 425 MHz frequency band is under study by ECC for the operation of WAS/RLAN technologies. This band is particularly suitable for technologies which are currently under development with enormous technical capability for providing gigabit throughput in the license- exempt spectrum, in line with visions and objectives set in the EC Communication on Gigabit Policy adopted in 2016. LTE-LAA and 5G NR are examples of such technologies for WAS/RLAN and the slides attached to this submission present, on a very high-level, technical capabilities of these technologies, among other things, in terms of supporting gigabit throughput in the license- exempt spectrum. Based on the needs of PT FM57 for assessing the feasibility of introducing WAS/RLANs in the band 5925 - 6425 MHz, we could provide more technical detailed to substantiate the facts presented in the summary slides.
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LTE Licensed Assisted 
Access (LAA) Overview  
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Making best use of shared/unlicensed spectrum


1. Licensed-Assisted Access (LAA), also includes enhanced LAA (eLAA); 2. LTE WLAN Link Aggregation (LWA); 3. LTE WLAN radio level integration with IPsec tunnel (LWIP); 4. 802.11ac / .11ad / .11ax / .11ay  
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Extending LTE to unlicensed spectrum globally with LAA
Licensed Assisted Access (LAA) with Listen Before Talk (LBT)


1 Aggregating with either licensed TDD or licensed FDD is possible with SDL; 2 Assumptions: 3GPP LAA evaluation model based on TR 36.889, two operators, 4 small-cells per operator per macro cell, outdoor, 40 users on same 20 MHz 


channel in 5 GHz, both uplink and downlink in 5 GHz, 3GPP Bursty traffic model 3 with 1MB file, LWA using 802.11ac, DL 2x2 MIMO (no MU-MIMO), 24dBm + 3dBi Tx power in 5 GHz for LAA eNB or Wi-Fi AP.
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LAA Deployment Models


LAA Picocells / 


Metrocells


LAA Indoor Small 


Cells


• Outdoor Pico and Metro cells


• UNII-1 and UNII-3 bands


• Provide good outdoor coverage for dense urban


• Indoor small cells (public space, venues)


• Utilize more 5GHz spectrum (UNII-2)


• Provide Gbps data rates and more capacity to high 


visible areas


• Robust user experience in congested areas
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LAA Operating Modes


Rel 13 LAA
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3GPP Update
• Rel 13 Study Item Coexistence conclusions:


• With an appropriate channel access scheme, LAA/Wi-Fi and LAA/LAA can coexist


• Details in 3GPP Technical Report 36.889


• Rel 13 LAA (Work item completed: 4Q 2015)


• Downlink-only (Physical layer, MAC and core RF aspects) was completed 


• RAN4 conformance and compliance tests for LAA has been approved


• Rel 14
• eLAA Work item for uplink operation completed (Sep2016)


• New RAN4 study item on multi-node tests for LAA has been completed (June 2017)


• TR 36.789 recommends a testing methodology for co-existence between LAA and also with Wi-Fi


• 3GPP has been in active communications with IEEE, WFA and other Wi-Fi stakeholders



http://www.3gpp.org/dynareport/36889.htm

ftp://ftp.3gpp.org/Specs/2017-06/Rel-13/36_series/36789-d00.zip





7


Globalizing the possibility of Gigabit Class LTE
For operators with as little as one block of 20 MHz licensed spectrum  


Support for LTE in unlicensed spectrum 


with LAA
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Enabling Gigabit LTE all over the world by using LAA
More operators can deliver Gigabit LTE using LAA in 5 GHz unlicensed spectrum


43 Operators in 25 countries with 


Gigabit LTE planned or trialed


64% 90%16%


60 MHz licensed1 20 MHz licensed + LAA 10 MHz licensed + LAA


Share of operators who can deploy Gigabit LTE
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5G NR in unlicensed and 
shared spectrum  
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5G NR will natively
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First time 3GPP studies cellular technology operating stand-alone in unlicensed1


3GPP study on 5G NR operation in unlicensed spectrum
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Flexible NR framework supports new sharing paradigms
Building on spectrum sharing technologies that we are pioneering today for LTE


1. 5G NR Spectrum Sharing (NR-SS)
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Opportunity to introduce also a revolutionary path


Evolution path, incremental gains


Existing unlicensed spectrum
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Uncoordinated sharing


Incremental enhancements


Revolution path, significant gains


Green-field shared/unlicensed spectrum 


Opportunity to introduce new sharing 
paradigms 


Introduce time synchronization between 
operators (over-the-air or via network 
functionality)


Coordinated sharing


Significant performance gains


Busy Wait


LBT eCCA


Operator 1


Operator 2


Operator 1


Operator 2







14


New 
sharing 


paradigms


New 5G NR framework is friendly for efficient 


sharing from the beginning


Elevate support of guaranteed QoS services when sharing 


spectrum and greatly improve upon simple best-effort practice


Coordination and time synchronization among sharing 


entities to improve efficiency and robustness


Exploit spatial domain: High frequency bands and MIMO 


with many antennas naturally suitable for sharing and CoMP


Support flexible spectrum sharing, both vertical 


and horizontal spectrum sharing


What is revolutionary from previous sharing solutions? 


eNB1
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Benefits from 5G NR Spectrum Sharing (NR-SS)
Opportunity to introduce also a revolutionary path
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spectrum bands including mmWave
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Thank You!






image2.wmf
ECC

Electronic Communications Committee

CEPT


image3.emf
LAA_5G-NR_Intro.pdf


