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in ouR view “5G” is ... 
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...moRe thAn just AnotheR RounD of 3GPP olymPics!  

 Higher data rate 

 Lower latency 

 Higher spectral efficiency 

 Additional spectrum (in higher frequency bands) 

 Better cost efficiency 

3GPP Olympics (we also support – see NGMN 5G WP* !) 

* http://www.ngmn.org/uploads/media/NGMN_5G_White_Paper_V1_0.pdf 

 Enables new business models for operators 

 Enhances flexibility to create new services 

 Improves operability by reduction of complexity 

 Coexists with non-3GPP technologies 

 Integrates Mobile and Fixed networks  

5G is a new Business Enabler ! 
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http://www.ngmn.org/uploads/media/NGMN_5G_White_Paper_V1_0.pdf


 System efficiency substantially beyond LTE-A 
(using e.g. Massive MIMO & extended beam forming) 

 High transmission efficiency for single small packets 
 Preference on single solution allowing flexible 

bandwidth adaptation and low cost implementation 
 Transmission scheme shall be based on multicarrier 

concept with single carrier as extreme case  
 Configurable numerology (subcarrier spacing, cyclic 

prefix, TTI length, …) optimized to expected 5G use 
cases and frequency bands 

 Dynamic partitioning of time/frequency resource grid  
 5G waveform candidate technologies:  

Filtered Multicarrier schemes (like FBMC and UFMC) 

 Support of a wide range of use cases required  
 (e.g. xMBB, mMTC, uMTC) 

 Basic coverage layer: Evolution of LTE-A 
 New 5G air interface type: 

 Capacity extension 
 Extreme high speed / extreme traffic density 

 Adaptability to very diverse use cases  
 Frequency ranges in focus for new interface type: 

 Initially 6 to 30 GHz 
 30 GHz to 100 GHz in second phase 
 The new air interface should be adaptable to 

frequency bands below 6 GHz  
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5G AiR inteRfAce: “the bAsics” 

5G air interface family 5G air interface requirements 
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netwoRk slicinG technoloGy:  
The key enabler for new business wiTh 5G 

“the tARGet of netwoRk slicinG is to PRoviDe DeDicAteD loGicAl netwoRks  
with netwoRk customeR sPecific functionAlity, without losinG the economies  

of scAle of A common infRAstRuctuRe” * 

Flexibility w/o higher complexity is most important ! 

 Adaptation to service-specific performance 
requirements 

 Adaptation to network load 

 Provisioning service-specific functionality  
on demand 

 Lower complexity by separation between slices 

 

Service demands are increasingly heterogeneous: 

 Wide value range of req. performance parameters 

 In some cases very specific functionality: 
Intrinsic security mechanisms, broadcast, etc. 

 APIs for 3rd parties to create and manage virtual 
networks 
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* further info in Deutsche Telekom Whitepaper on “Network slicing” – soon available. 



consequences of netwoRk slicinG foR RAn.  
aspecTs To be considered and sTudied by 3Gpp: 
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 Allow full flexibility for envisioned 5G use cases 

 Programmability / Virtualization of RAN functions (“NFV”)  

 Functional decomposition of RAN functions  

 Flexible location (central vs network edge) of RAN functions,  
depending on 5G use case and deployment requirements 

 Full integration of LTE-A with 5G is required, but very limited 2G /3G interworking 

Study following aspects – taking overall complexity into account:  

Definition of respective  
open interfaces 
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Slice B 

 NW slicing concept for 
RAN User Plane build on 
standardized SAPs and 
individual packet tagging 

 Packets from individual 
network slices are 
mapped on appropriate 
SAPs 

 Control Plane instantiated  
by orchestration defines:  

 Handling of user data  
in RAN 

 Scheduling and 
control of resources 
with different levels  
of granularity   

Key aspects: 

Time 

Frequency 

Tx
 P

oi
nt

 

E2
E 

M
an

ag
em

en
t &

 O
rc

he
st

ra
tio

n 

Slice A 

“Tag” 

I/F between 5G CN and RAN SAP 

RAN L1 / L2 / L3  
NW functions usage 
based on QoS settings 

3D Physical Resource Grid 

“Tag” 

Data flow(s) of Slice B 
in 5G CN part 

Data flow(s) of Slice A 
in 5G CN part 

NW slice requirements 

    
     
  S

ch
ed

ul
in

g 
      

  I
nt

er
fe

re
nc

e 
   

 
   

 C
oo

rd
in

at
io

n 

Joint Resource 
Management 

Other infrastructure 
(HW/SW) 

“Tag” 
“Tag” 

SAP 

Slice C 

Data flow(s) of Slice C 
in 5G CN part 
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mAPPinG of nw slicinG concePt onto RAn lAyeRs 
JusT an example: 
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DecomPosition & inteRchAnGeAbility of functions 

 Horizontal splits required 
to allow flexibility of 
functions for centralized 
vs. de-centralized 
implementations 
 Extension of today’s CPRI  

or ORI open interfaces! 
 I/Fs between different 5G  

air interface variants 
(tightly integrated) and 
non-3GPP air interfaces 
(loosely integrated). 

 Decomposition of RAN 
functions to flexibly 
enhance or exchange 
individual components 

Key aspects: 
lte-A evolution new 5G RAts non-3GPP RAts 

…        :  RAN NW functions 
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Open interfaces / APIs 

L3  
RRC 
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L2 

L1 



timelines AnD focus AReAs 

Topics of highest interest for Deutsche Telekom & T-Mobile USA: 

continued LTE-A evolution 
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R1-SI: new air interface 

optimised  MTC/IoT architecture 

V2V & V2N/I 

R1-WI: new air interface  enhancements, e.g. for frequency bands  
up to 100 GHz 

LAA evolution 

enhanced  
V2V & 
V2N

/I 

2020: commercial 5G deployment 

R2-SI includes:  
“network slicing  

aspects for RAN” 

5GPPP (5G NORMA) until end 2017  

5GPPP (METIS-II) until mid 2017  

ultra-
reliable 

M
TC

/IoT 

R2-WI includes:  
“network slicing  

aspects for RAN” 
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Rel-14 (2Q’17) Rel-15 (3Q’18) Rel-16 (4Q’19) Rel-17 (1Q’21) 
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questions ? 
 

life is foR shARinG. 
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