Small Cells

o 32

®evee o900
.
........

A global status report on the roll-out and planning of 3G, 4G and Wi-Fi small cells

October 2013

t

%
connecting innovation with initiative

iXisne

Exel



CONTENTS

Table of Contents

1 SMAIl CllS NEW DI ittt ettt ettt ettt s et e sttt e st e e s a bt e e sabe e e sabeeesabeeesabeeeaabeeesabeeesnbeeesabeeesabeeesabeeesareeas 6
2 Classification Of SMaAll CeIIS ......uii ittt e sttt e s bt e sbe e e s b e e e sabbeesabeeesabeeesabeeesabeeesanes 7
3 The Background To Our Small Cell OPerator SUNVEY .......cuuiiiiiiiiie e e e ettt e e e e e e e e e et rereeeeeaaeeeeeesanrrsraaaeaaaaaesans 9
I D 1<T o] Lo}V g =T o Ll U K <l 0= 1Y YU U PPUPUR 9
A D 1Y o] Lo}V g U= o Ll T Y= [T o TS UUUU 10
3.3 Challenges to Small Cell DEPIOYMENTS .........uuiiiiiiiiieeee ettt e e e e et e e e e e e e e e s e bn bt aaaeeeeaaaeeeeesnnsseraeneeeas 12

4 SMAIl CII BACKNAUL ..ottt ettt e s e e st e st e e ea bt e e sab e e e sabeeesabeeesabeeesmbeeesabeeeanbeeesabeeas 14
4.1 Wireless BackNaul Options........cccuuiiiiiiiii it e e e e e e e e et a e e e e e eaeeeeesanbbabaeeaeaaaeeeeessnnsssranaeees 15
e I R O (= T={o ] VA B I 0 I} V7 = o 4 PP UPUPRRUPPNE 16
4.1.2  Category 2: NLOS SYStEIMS ittt ettt e et e e e e ettt e e e e e e tat s e e eeeeasaaseaeeeasasaeeaaeensananaaaans 18

4.2 Evolution of Small Cell Wireless BAaCKNaUL.......c.c.uoi ittt st e e sree e 21
4.2.1  The SMall Cell BUSINESS CaSE ..ciiiiuiieiiiieiiiteeitieeettte et te sttt eestteesstbeesabeeessubeesbseesaubeeessseesanbeeesabeeaanseeesabeeanns 24

D RESUIES & ANAIYSIS weeiiiiiiiiiiiiiiiiiti et e e e e e e ettt e et e e e e e e es e ettt aaeeeeaaeeeaeasaabesbaaaaeaaaaaeesaaassbbaaaaaeaaaaeeeaaaaartaraaaaeaaaeaaaans 25
5.1 Methodology and Data ANAIYSIS ...ueeeiiii ittt e e e e e e e ee ettt r e e e e eeaeeeesesatnbtbaaseeaaaaeeeeessnnssesaaaaees 25
I AN O] o T<Y - | o] g o o] ] LTS UURU 25
5.3 SMAIl CeII = NEEWOIK ettt ettt ettt e ettt e e bt e s bt e e e bbeesbteeesabeeesbeesaabeeeasbeesambeeesabeeaanbeeesabeeanns 26
5.4 GeNeral BACKNAUI ISSUES.......ueiiiiieiiiie ettt ettt e et e et e e s bt e e sab e e s bt e e e sabeeesabeesambeeesabeeeanbeeesnbeeanns 33
5.5 BaCkhaul REQUITEMENTS .....eeiiiiiiiieiie e ettt e e e e e e e e e et a e e e e e e aeeeesea ittt abaaeeeaaaaaaesassssstaaasesaaaasesesassnssssanneees 37

ST Vol o 1Y/ 1 4 TP PUPPUTPRN 41

ExelixisNet and Xona Partners ©2013 2 Small Cells New Order - a global status report



Figure 1:

Figure 2:

Figure 3:

Figure 4:

Figure 5:

Figure 6:

Figure 7:

Figure 8:

Figure 9:

Figure 10

Figure 11:

Figure 12:

Figure 13:

Figure 14.

Figure 15:

Figure 17:

Figure 18:

Figure 19:

Figure 20:

Figure 21:

Figure 22:

Table of Figures

Future mobile networks will include small cells of all types (Source: Small Cell Forum) .......cccceeeveiiirnnnnneenn. 8
Classification of small cell base stations (Source: Xona PartNers) .......ccceeeeeeeeeeeiecciiiiiieeeeeee e e eeeccvsnreeeeeeeeeeeenn 8
Wireless performance degrades with distance from the cell center (Source: Xona Partners)........ccccceeennn.. 10
Range imbalance reduces the performance benefits of small cells (Source: Xona Partners)......ccccccceeeeuuunne 13
Classification of wireless backhaul options for small cell applications (Source: Xona Partners).................... 15
Positioning of wireless backhaul options (Source: Xona PartNers)........cccccccciviiiieeeeeeeeeecccciiiieeeee e e e e e e e eeeennns 16
Specific attenuation due to atmospheric gases (Source: ITU-R P.676-7) c.ccccoeeeciiiiiiiiieeeee et e e 17
Band plan and specifications for V-Band spectrum (Source: Xona Partners) .....ccccccceeeeeeecciiivnieeeeeeeeeeeeeccinnns 18
Representative spectrum pricing in sub-6 GHz frequency bands (Source: Xona Partners)......cccccceeeeeeeecnnnns 19
: LOS and NLOS backhaul are opposed on the performance-reach continuum (Source: Xona Partners) ...... 22

Backhaul capacity requirements for LTE small cells (Source: NGMN) ........cccovviieiieeeiiiiicciirieeeee e e e 24

Surveyed global Operators’ Profiles ... i e e e e e e et aae s 25

Small cell deploymMENT LIMEINES ... et e e e e e e e e e e bbb e r e e eeaae e e e e e ansessaeeaeeas 26

Small cell deployment factors DY Priority ... e e e e e e e e e nararaeeeees 29

Operators decisions on sMall Cell SPECLIUM ....c....uiiiiiiiiiiee e e e e e e e e ara e e e e e aaeeeeeas 30

Access mode requirements COMDINATIONS. .......uiiiiii i e e e e e e e e e e e e e e e e e e enarnraaeeeeas 32

Backhaul technologies for SMall CEIIS .....oiin e e e e e e et e e e e e e e e e e e e eennnnes 33

B =Tol Vg To] FoT =4V o] | o Yo SRR 34

Fiber availability for NETWOIK OPEIrators ... .uiiiiiiieee et e e e e e e e e e e tb b e e e e e e e e e e e eeannnnnes 35

Wireless backhaul technologies selected by operators for trials ........ccocvveeeiieiiiiiciccieeee e, 35

Frequency bands for small cell LOS backhaul..........cooiiiiii e e e 36

ExelixisNet and Xona Partners ©2013 3 Small Cells New Order - a global status report



Figure 23: Operators PTP POSITIONING ....iciiiiiiie ittt et e ettt s e s e e e e aaae s e e e e et tba s e e e eeaatbaaseeeaaesssaseeeeanssnnnaaaans 37

Figure 24: Type of backhaul capacity for SMall CEII .......uuumiiiiii i e e e e e rreaee s 37
eV I R I L (< (oA = To [ U N[ =T g = o PP UUPTPPRRRPPRt 38
T U g I R 11 Qe V2= 11 =1 o 11 1 VU UUUR P 39

ExelixisNet and Xona Partners ©2013 4 Small Cells New Order - a global status report



SELECTED KEY FINDINGS

* Over 50% of the surveyed operators say they want to deploy small cells in 2014.

* Costis the fundamental challenge to small cell deployments. Half the of the surveyed operators have
not yet fully ascertained the value proposition for small cells and are still working on the cost model for
small cell deployments.

* Operators are keeping an open mind to solving the small cell backhaul challenge with many solutions in
trials. The report compares the backhaul technologies and identifies the leading vendors in each
category.

* Operators are asking overwhelmingly (over 50% of cases) for multimode LTE, 3G, and Wi-Fi outdoor
small cells. This puts tremendous pressure on the backhaul network capacity.

Small Cells New Order — a global status report runs to 40 pages. The report provides answers from the
perspective of leading operators on fundamental questions to small cell deployments such as:

* What type of heterogeneous network meets operators' operational expectations?

* What do operators see as the challenges holding up small cell deployments?

*  Will operators deploy small cells in the same spectrum used for macro cells?

*  What type of small cells will be deployed?

* What operators see as their primary small cell backhaul and how they rank the different solutions?

*  Which vendors are operators considering for each backhaul technology?
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