EJ I- Wireless "‘esearch

Wireless Market Intelligence Proprietary * Accurate * Cutting Edge

D

Rl
TN ITY

Earl J. Lum
+1-650-430-2221
elum@ejlwireless.com

vlld]oje]le

Huawei Technologies W-CDMA 2100MHz
RRU 3804

i

Entire contents © 2010 EJL Wireless Research LLC. All Rights Reserved. Reproduction of this publication in any form without prior
written permission is strictly forbidden and will be prosecuted to the fully extent of US and International laws. The transfer of this
publication in either paper or electronic form to unlicensed third parties is strictly forbidden. The information contained herein has
been obtained from sources EJL Wireless Research LLC deems reliable. EJL Wireless Research LLC disclaims all warranties as to
the accuracy, completeness or adequacy of such information. EJL Wireless Research LLC shall have no liability for errors,
omissions or inadequacies in the information contained herein or for the interpretation thereof. The reader assumes sole
responsibility for the selection of these materials to achieve its intended results. The opinions expressed herein are subject to
change without notice.



THIS DOCUMENT IS CONFIDENTIAL AND LICENSED UNDER AN NDA
WITH EJL WIRELESS RESEARCH LLC

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..t ttttnente e aeessnsasnsneanaeenesnsnsnsnteenaseesseraraenenns 6
Active/Passive COMPONENT SUMIMIATY . ..uuuueieeeeeee et e e eaaaae e eaaaaneeeeaaanneeeaaanns 6
g g]eTo] o =T 0¥ i N\ ) {3 6
CHAPTER 1: HUAWEI UMTS W-CDMA BBU/RRU SYSTEM ..vuiiiiiiieiieiiianennnns 7
1.1 Overview of Huawei UMTS W-CDMA BBU/RRU Platform............cooiiiiiiiiiiiinn... 7
CHAPTER 2. MECHANICAL ANALY SIS .t ttiittieeettieeeentrensenareassnnsnneenaennees 17
2.1 Exterior Mechanical ANalySiS......ciiiiiiii e e 17
2.2 Interior Mechanical ANalY SIS ...ttt 26
CHAPTER 3. RRU SY ST EM 1 ttiitiiii it ii ettt ee et ae e raesaaeaeeaaennens 28
CHAPTER 4> RECEIVER SUB-=SYSTEM ..uuttuttuttnetieensennrensennrensesssseeneennees 32
N 1T T 32
Area AL: DIVErSItY RECEIVEN .. ...t e eeas 34
Area A2: VSWR SENSE CilCUIT. ..ttt ittt aaaeee e e aaaaaaaaeees 36
F N =T NG B ol = L= T ot T )V 39
PN T N A S I =Y = 1 1 15 7 41
Area A5: Dual Stage Gain AMPLifier ... e et 43
Area AB: ReceivVer CIOCK GENEIALOK .. ... ettt e et ee et eeaaaanenes 45
CHAPTER 4: TX POWER AMPLIFIER SUB=SYSTEM 1uutuniiiienienirraeennenneennennees 47
Area Bl: RF Transmit Chain. .. ..ooiooiiiiiiii ettt e et eaeaaaaeeees 48
Area B2: RF Amplifier power Supply Conditioning ........cccvevviiiiiiiiiiiii i, 50
Area B3:Transmit RF Sampling CirCUIt.....c.oon i e eee s 52
CHAPTER 6: BASEBAND SUB=SYSTEM . utututieeeensinnensnsnsnaeeraeasasarasasaenaens 54
Area CL: Transmit FEedback A/D .. ... ettt eaeaaannes 54
Area C2: Digital Baseband...........ooiii i 56
CHAPTER 6> TRX POWER SUPPLY .t ttittttataeaeaeaeasassnanasasasasarasaraenaens 59
CHAPTER 7: POWER SuUPPLY PROTECTION/FIBER OPTIC TRANSCEIVER INPUT ..... 62
Fiber Optic Transceiver Modules/Fiber Optic Cables......cccooviiiiiiiiiiiiiiiiiiie i 65
CHAPTER 8: TX/RX DUPLEXER FILTER . ...tuuttttieeetiaeeeeeaaeeeenaaeeennnnaaees 68
CHAPTER 9: AC/DC POWER SUBSYSTEM - .ttt ee e e e ae e e e aaaaee 72
Daughter Card [Component ID 27 ..cooiiiii i e ettt e e eann 80
APPENDIX A - PASSIVE CASE SIZE ANALYSIS. ittt iiiiiieeat et teaaeareasennennes 82
APPENDIX B - ACTIVE COMPONENT MARKET SHARE ANALYSIS ...viiiiiiiiinennennns 85



THIS DOCUMENT IS CONFIDENTIAL AND LICENSED UNDER AN
WITH EJL WIRELESS RESEARCH LLC

TABLES

Table 1: Area Al Bill of Materials
Table 2: Area A2 Bill of Materials
Table 3: Area A3 Bill of Materials
Table 4: Area A4 Bill of Materials
Table 5: Area A5 Bill of Materials
Table 6: Area A6 Bill of Materials
Table 7: Area B1 Bill of Materials
Table 8: Area B2 Bill of Materials
Table 9: Area B3 Bill of Materials
Table 10: Area C1 Bill of Materials
Table 11: Area C2 Bill of Materials

Table 12: Area D Bill Of MAerials .. ... ..o et
Table 13: Area E Bill Of MAEIIAUS ... et
Table 14: Duplexer Filter Protection Circuitry Bill of Materials ........ ..ot

Table 15: AC/DC Power Subsystem Unit Area A Bill of Materials
Table 16: AC/DC Power Subsystem Unit Area B Bill of Materials

Table 17: Daughter Card Bill Of MaterialS .........oiuiiiiiiii i e e neaeaaanes
Table 18: Passive Component Case Size Distribution by System Subsection .............c.coociiiiiiian.
Table 19: Active/Passive Component Distribution by System Subsection..............ccccviiiiiiiiann..
Table 20: Active Semiconductor Vendor Distribution by System Subsection.................cooiiiaat

3

Licensed to First Name Last name, Company Name
© 2010 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com

NDA




THIS DOCUMENT IS CONFIDENTIAL AND LICENSED UNDER AN
WITH EJL WIRELESS RESEARCH LLC

EXHIBITS

EXNIDIt 11 HUAWEI BBU .. ..ottt et ettt et et e e e et e e e e e e e ae e eaneeannes

Exhibit 2: Huawei BBU/RRU 3 Sector Site Example............
Exhibit 3: Huawei RRU3804 System Level Block Diagram...

Exhibit 4: Huawei RRU Shipping BOX, SIide VIEW ... ...t e neeaee
Exhibit 5: Huawei RRU Shipping BoX, Internal VIeW . .........oooiiiiiii it

Exhibit 6: Huawei RRU3804, Front View

Exhibit 7: Huawei RRU, Back View with Mounting Bracket ............ccoiiiiiiiiiiiii i
Exhibit 8: Huawei RRU, LEft SIdE ViBW ...t ettt e e et e e e ae e eaneaanes
Exhibit 9: Huawei RRU, RIGNT SIidE ViEW . ....uiiiii ittt et e e e e neeaanenn
Exhibit 10: Huawei RRU, BOTEOM ViBW ...ttt ettt et ettt e e e e e e ee e aaneeans

Exhibit 11: Huawei RRU, Top View

Exhibit 12: Huawei RRU Front View, Plastic Cover REMOVEd ........cciiiiiiiiiii i
Exhibit 13: Huawei RRU Back View, Plastic CoOver REMOVEd ........c.civiiiiiiiiii i eeeeeae e aeeaaeaaens
Exhibit 14: Huawei RRU, RIight Side VIEW ... e
Exhibit 15: Huawei RRU, LEft SidEe ViEW ....uiiiiiii it et et e e e e e e e e e anneeanean

Exhibit 16: Huawei RRU, Right Side View with Cover Removed

Exhibit 17: Huawei RRU, Front View with PDU ReMOVEd .........ccviiiiiiiiii et eeneaeanens
Exhibit 18: RRU Side Panel ClOSE Up ...ttt et ettt e e e e
Exhibit 19: Huawei RRU, Front View with Cover Removed ...........ooiiiiiiiii i
Exhibit 20: RRU Plastic Cover, Front and Back VIEWS ........oiiiiiiiiiiii i e eeaes

Exhibit 21: RRU Plastic Front Cover, External and Internal Views ....
Exhibit 22: RRU Plastic Back Cover, External and Internal Views

Exhibit 23: RRU Plastic Cover, Right and Left Side VIeWS. .....c.cciiiiiiiiii i eeneaens
Exhibit 24: RRU Metal COVEN, TOP VIBW .. ... ittt ettt et et ettt et e e e e e e an e eanean
Exhibit 25: RRU Metal Cover, BOttOM VIEW ... ...ttt ettt

Exhibit 26: RRU Metal Heatsink

Exhibit 27: RRU Metal Housing Frame, TOP VIBW .. ...ttt e ee vt e e e aeeeeaneanennenn
Exhibit 28: RRU Metal Housing Frame, Bottom VIEW ...t

Exhibit 29: RRU External Metal Housing Frame Connections............
Exhibit 30: RRU Mounting Bracket............cooiuiiiiiiiiiiiiiiiiiieiaenns
Exhibit 31: Shipping Container for RRU Pole Mounting Brackets

Exhibit 32: RRU Pole MouNting BraCKeTS ... .....cu.iiii ittt e aneaeaaens
Exhibit 33: RRU Power Distribution UNit..........oooiiiiiiiiii i e eaaeas

Exhibit 34: RF Internal Shield, Top View .........
Exhibit 35: RF Internal Shield, Bottom View ....
Exhibit 36: RRU RF cables .......ociiiiiiiiii it
Exhibit 37: Huawei RRU3804 Printed Circuit Board (Top View)

Exhibit 38: Huawei RRU3804 System Printed Circuit Board (Bottom View) ...........cccioviiiiiiinnnann.

Exhibit 39: RRU3804 Heat SiNK.......c..coiuiiiiiiii e
Exhibit 40: Area A Component Diagram............
Exhibit 41: RRU3804 Receiver Block Diagram....

Exhibit 42: Area A1 CompPOoNeNnt DIagramm .. ... o ittt ettt et e a e e e eaeaaean
Exhibit 43: Area A2 COmMPONENT DIAQIAIM .. ...ttt ettt et e e e e e e aneaneaaenn

Exhibit 44: Antenna VSWR Sensing Circuit
Exhibit 45: Area A3 Component Diagram ........
Exhibit 46: Area A4 Component Diagram ........

Exhibit 47: Area A5 COmMPONENT DIAQIam ... ... ettt ettt ettt et e e eneaeas
Exhibit 48: Area A6 ComMPONENt DIAGIam ... ...ttt et e e et e e e e neaneaananas

Exhibit 49: Huawei RRH 3804 RF Transmit Power Amplifier sub-System
Exhibit 50: Huawei RRH3804 RF Transmit Chain Block Diagram
Exhibit 51: Area B1 Component Diagram ..........ccccoeveieiiienenennensn.

Exhibit 52: Area B2 COmMPONENt DIagramm .. ... o ittt ettt et e e e e eaneaaeaaenn
Exhibit 53: Area B3 COmMPONENT DIAQIaAIM .. ...ttt et ettt et e e e e e e e aneaneeaenn

Exhibit 54: Area C1 Component Diagram........
Exhibit 55: Area C2 Component Diagram........
Exhibit 56: Area D Component Diagram..........

Exhibit 57: Area E COmMPONENTt DIAQIaAM ... ...ttt et ettt ettt e e e e e e e eanean
Exhibit 58: RRH Fiber OPLiC TranSCEIVEIS .. ...uui ittt ettt e et et e e e e eaeeaneaa e aeaaneaneaneanenn

Exhibit 59: Fiber Optic Transceiver Module.......................
Exhibit 60: Remote Radio Unit Main Fiber Optic Cable

4

Licensed to First Name Last name, Company Name
© 2010 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com

NDA



THIS DOCUMENT IS CONFIDENTIAL AND LICENSED UNDER AN NDA

Exhibit 61:
Exhibit 62:
Exhibit 63:
Exhibit 64:
Exhibit 65:
Exhibit 66:
Exhibit 67:
Exhibit 68:
Exhibit 69:
Exhibit 70:
Exhibit 71:
Exhibit 72:

Exhibit 73

Exhibit 74:
Exhibit 75:
Exhibit 76:
Exhibit 77:
Exhibit 78:

Exhibit 79

Exhibit 80:
Exhibit 81:

WITH EJL WIRELESS RESEARCH LLC

Remote Radio Unit Secondary Fiber Optic Cable .......ccoiiiiiii e 67
Huawei RRH 3804 Duplexer Filter, TOP VIBW. . ... ee 68
Huawei RRH 3804 Duplexer Filter, BOttoOm VieW......c.oiiiiiiiii e aea e 68
Huawei RRH 3804 Duplexer Filter, Top View, Internal........ ..o 69
Huawei RRH 3804 Duplexer Filter, Signal Path AnalysisS .......ccooeiiiiiiiiii i 69
Duplexer Filter CirCUIt ProteClioN. ... ... o i e e 70
Duplexer Filter Protection Circuitry Component Diagram .........eveiieiieeieeieaeaeaaeeaneaneaneanens 70
Huawei RRU with AC/DC Power Subsystem UnNit ... ..o 72
Huawei AC/DC Power Subsystem UNit, TOP ViEW. . ....u i e e e e eaeeeaaeas 73
Huawei AC/DC Power Subsystem Unit, BOttOM VIEW .......coiiiiiiiiiiii e 73
Huawei AC/DC Power Subsystem Unit, Internal VieW.........coviiiiiiiiii i 74
AC/DC Power Subsystem Unit Area A Component Diagram ..........ccooeiieiiiiiiiiiiiieaaieaenen. 75
: AC/DC Power Subsystem Unit Area B Component Diagram ..........cooevieeiiiieiiiiieiiieieaeanenns 7
Daughter Card Component Diagram, TOP VIEW ... 80
Daughter Card Component Diagram, BOtEOM VIEW .......coiiieiiniiiiiii i i eee e 80
Passive Component Case Size DiStribUtioN ..........couiiiiiiii et eae 82
Identified Passive Component Market Share by Vendor ...........ccoiiiiiiiiiiiiiiii i 84
Active Semiconductor COMPONENT SNAIE... ...t e eeaes 85
: Active Semiconductor Market Share by Vendor ..o e 87
IC (>8 pin) vs. Discrete Active Semiconductor Share ...........cooiiiiiiiiiiiiii i 87
High Pin Count (64+) Active Semiconductor Market Share by Vendor.............cooooiiiiiianaen. 88
5

Licensed to First Name Last name, Company Name
© 2010 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com




