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INTRODUCTION
7KHUH�DUH�PXOWLSOH�REMHFWLYHV�WKDW�'2&6Ζ6p�����VWULYHV�WR�DFKLHYH�LQFOXGLQJ��HɝFLHQW�VXSSRUW�RI�����
*ESV�RI�GRZQVWUHDP�DQG����*ESV�RI�XSVWUHDP�FDSDFLW\��D�VLJQLȴFDQW�FRVW�SHU�ELW�UHGXFWLRQ�UHODWLYH� 
WR�D�'2&6Ζ6�����EDVHG�VROXWLRQ��DGDSWDWLRQ�WR�GLHUHQW�DPRXQWV�RI�VSHFWUXP�DQG�SODQW�FRQGLWLRQV��
RSHUDWLRQ�RQ�H[LVWLQJ�+)&�QHWZRUNV�DQG�SODQW�HTXLSPHQW��VXSSRUW�IRU�LPSURYHG�HQHUJ\�HɝFLHQF\�
IHDWXUHV��DQG�DQ�HHFWLYH�PLJUDWLRQ�VWUDWHJ\�WKDW�PD[LPL]HV�LQYHVWPHQW�SURWHFWLRQ��:KLOH�'2&6Ζ6�����
HTXLSPHQW�LV�VWLOO�LQ�WKH�GHYHORSPHQW�DQG�WHVWLQJ�SKDVH��VHUYLFH�SURYLGHUV�KDYH�DOUHDG\�EHJXQ� 
GHYHORSLQJ�PLJUDWLRQ�VWUDWHJLHV�WR�HQVXUH�WKDW�WKHLU�QHWZRUNV�DUH�UHDG\�WR�WDNH�DGYDQWDJH�RI�WKHVH�
QHZ�IHDWXUHV�ZKHQ�WKH\�EHFRPH�DYDLODEOH�

7KLV�SDSHU�UHYLHZV�WKH�DGYDQFHG�IHDWXUHV�RI�'2&6Ζ6�����WKDW�LQFUHDVH�QHWZRUN�FDSDFLW\��DQG�WKHQ�
SUHVHQWV�D�WHFKQLFDO�QHWZRUN�PLJUDWLRQ�SURFHVV�WKDW�KHOSV�VHUYLFH�SURYLGHUV�SUHSDUH�IRU�WKH� 
'2&6Ζ6�����HUD��ΖQ�LW��ZH�GLVFXVV�WKH�VWHSV�WKDW�VHUYLFH�SURYLGHUV�FDQ�WDNH�WR�

 > (QVXUH�WKDW�H[LVWLQJ�VSHFWUXP�LV�EHLQJ�XVHG�HɝFLHQWO\
 > 0DNH�QHZ�VSHFWUXP�DYDLODEOH�IRU�'2&6Ζ6����
 > /HYHUDJH�WKH�V\VWHP�GHQVLWLHV�RI�&&$3�VROXWLRQV�WR�H[SDQG�QHWZRUN�FDSDFLW\
 > $FWLYDWH�'2&6Ζ6�����IHDWXUHV�XVLQJ�DYDLODEOH�DQG�QHZ�XSVWUHDP�DQG�GRZQVWUHDP�VSHFWUXP
 > 6XSSRUW�QHWZRUN�HYROXWLRQ�ZLWK�DGYDQFHG�RSWLFDO�WHFKQRORJLHV
 > 8WLOL]H�EHVW�SUDFWLFHV�WR�UHGXFH�QRLVH�DQG�PD[LPL]H�WKH�FDSDFLW\�RI�'2&6Ζ6�����V\VWHPV

ADVANCED FEATURES THAT INCREASE  
NETWORK CAPACITY
7KH�DUULYDO�RI�'2&6Ζ6�����RHUV�JUHDW�SRWHQWLDO�IRU�LQFUHDVHG�FDSDFLWLHV��7KLV�LV�PDLQO\�GXH�WR� 
WKH�IDFW�WKDW�WKH�QHZ�VSHFLȴFDWLRQV�XWLOL]H�PXOWLSOH�FXWWLQJ�HGJH�WHFKQRORJLHV�DQG�IHDWXUHV�WR�\LHOG�
higher throughputs. These technologies cover 
PXOWLSOH�DVSHFWV�LQ�WKH�3+<�DQG�0$&�OD\HUV�DQG�
DOVR�LQWURGXFH�WKH�ȊFRQYHUJHQFH�OD\HUȋ�ZKLFK�LV�
D�VXE�OD\HU�FRQQHFWLQJ�WKH�3+<�DQG�0$&�OD\HUV��
7KH�FRUH�LPSURYHPHQW�LQ�WKH�3+<�OD\HU�LV�WKH�
LQWURGXFWLRQ�RI�2UWKRJRQDO�)UHTXHQF\�'LYLVLRQ�
Multiplexing (OFDM) as a transmission technol-
RJ\�DQG�/RZ�'HQVLW\�3DULW\�&KHFN��/'3&��FRGHV�
DV�DQ�HUURU�FRUUHFWLRQ�WHFKQRORJ\��0$&�OD\HU�
VWUHQJWKV�DQG�HQKDQFHPHQWV�LQFOXGH�EDFNZDUG�
FRPSDWLELOLW\�DQG�ERQGLQJ�ZLWK�OHJDF\�FKDQQHOV��
high resolution time stamps, and a decreased 
VNHZ�EXGJHW��7KH�LQWURGXFWLRQ�RI�WKH�FRQYHU-
JHQFH�OD\HU�RHUV�PXOWLSOH�EHQHȴWV�VXFK�DV� 
KLHUDUFK\�4XDOLW\�RI�6HUYLFH��4R6��DQG�VXSSRUW�
IRU�PXOWLSOH�GRZQVWUHDP�PRGXODWLRQ�SURȴOHV��
1RWH�WKDW�VXSSRUW�IRU�EDFNZDUG�FRPSDWLELOLW\�
DQG�ERQGLQJ�ZLWK�OHJDF\�FKDQQHOV�DYRLGV�WKH� 
VLPXOFDVW�WD[�WKDW�RFFXUV�ZKHQ�WKH�VDPH�VHUYLFH�
is delivered via multiple PHY technologies.

DEALING WITH DENSITY
There are several technologies being proposed 
DQG�GHYHORSHG�WR�DOORZ�LQ�H[FHVV�RI���;�VHUYLFH�
JURXS�GHQVLW\�WR�EH�VXSSRUWHG�XVLQJ�WKH�VDPH�
KHDG�HQG�UDFN�VSDFH�DQG�SRZHU�FRQVXPSWLRQ�
FKDUDFWHULVWLFV�RYHU�WKH�QH[W�IHZ�\HDUV���2Q�WRS�
RI�Ζ�&&$3�LQFUHDVHV�LQ�GHQVLW\�EURXJKW�DERXW�
WKURXJK�FRQWLQXHG�SODWIRUP�GHYHORSPHQW��7HFK-
QLTXHV�VXFK�DV�5HPRWH�3+<��UHPRWH�&&$3��UH-
PRWH�30'�DQG�DGYDQFHG�GLJLWDO�RSWLFV�DORQJ�ZLWK�
advanced cloud and SDN based element manage-
PHQW�V\VWHPV�DOO�SURYLGH�SRWHQWLDO�VROXWLRQV�WR�
ZLGH�YDULHW\�RI�SRWHQWLDO�FRQVWUDLQWV�WKDW�IRUZDUG�
WKLQNLQJ�SODQQHUV�PXVW�WDNH�LQWR�FRQVLGHUDWLRQ���
These topics are explored in more detail in later 
ZKLWH�SDSHUV�LQ�WKLV�VHULHV
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A TECHNICAL NETWORK MIGRATION  
STRATEGY TO GUIDE DOCSIS 3.1  
DEPLOYMENT
'XH�WR�WKH�DEXQGDQFH�RI�RSWLRQV�DQG�IHDWXUHV�IURP�ZKLFK�VHUYLFH�SURYLGHUV�FDQ�FKRRVH�>�@��SODQQLQJ�
IRU�'2&6Ζ6�����GHSOR\PHQW�FDQ�EH�ERWK�FRQIXVLQJ�DQG�FKDOOHQJLQJ��7KLV�VHFWLRQ�SURSRVHV�D�PLJUDWLRQ�
SODQ�WKDW�HYROYHV�WKH�QHWZRUNV�IURP�ZKHUH�WKH\�DUH�DW�WRGD\�WR�D�VWDWH�EH\RQG�WKH�'2&6Ζ6�����WLPH-
IUDPH��7KH�SODQ�LV�FRPSRVHG�RI�PXOWLSOH�SKDVHV�VXFK�WKDW�VHUYLFH�SURYLGHUV�FDQ�FKRRVH�WKH�DSSURSUL-
DWH�SKDVH�DQG�LWȇV�WLPLQJ�WR�DOLJQ�ZLWK�WKHLU�XQLTXH�QHWZRUN�FRQȴJXUDWLRQV��VHUYLFH�JRDOV��DQG�EXGJHWV��
7KH�PXOWL�SKDVH�PLJUDWLRQ�SODQ�LV�GHVFULEHG�EHORZ�

 > PHASE 0:�8VH�WKH�$YDLODEOH�6SHFWUXP�(ɝFLHQWO\
 > PHASE 1: Node Segmentations and Splits 
 > PHASE 2:�([SDQG�6\VWHPV�:LWK�&&$3�6\VWHP�'HQVLWLHV�
 > PHASE 3:�$GG�0RUH�&DSDFLW\�:LWK�'2&6Ζ6® 3.1 Features

 - CATEGORY 1:�8VH�'2&6Ζ6�����ZLWK�H[LVWLQJ�VSHFWUXP
• Higher order modulations
• 1HZ�)(&��/'3&�
• 1HZ�3+<��2)'0�

 - CATEGORY 2: Expand the US spectrum using High split as goal architecture 
• 0LG�6SOLW�����0+]��DV�LQWHUPHGLDWH�VWHS
• +LJK�6SOLW������0+]������0+]��RWKHU�

 - CATEGORY 3:�([SDQG�WKH�'6�VSHFWUXP�EH\RQG���*+]��L�H���������*+]�RU�������*+]�
 > PHASE 4:�XQOHDVK�WKH�&DSDFLW\�RI�+)&�1HWZRUNV

 - 8QOHDVK�IUHTXHQF\�UDQJH�OLPLWDWLRQV�Ȃ�5)R*
 - 8QOHDVK�615�Ȃ�GLJLWDO�RSWLFV

 > PHASE 5: FTTH Using EPON or Next Generation DOCSIS  
� ���������%DQGZLGWK�6KDUHG�%\�6HUYLFH�*URXS��

 > PHASE 6:�)77+�8VLQJ�$UUD\HG�:DYHJXLGH�*UDWLQJV� 
         (Point-To-Point Optical Ethernet) 
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ΖW�LV�LPSRUWDQW�WR�QRWH�WKDW�SKDVHV�����DERYH�FDQ�DOO�VKDUH�WKH�VDPH�VSHFWUXP��ZKLOH�SKDVH���LV�EDVHG�
RQ�GHGLFDWHG�VXEVFULEHU�EDQGZLGWK��ΖQ�DGGLWLRQ��FDWHJRULHV�����RI�SKDVH���FDQ�EH�SHUIRUPHG�LQ�DQ\�
RUGHU��RU�FRQFXUUHQWO\��GHSHQGLQJ�RQ�WKH�VHUYLFH�SURYLGHUȇV�QHHGV�DQG�SUHIHUHQFHV��

7KH�SODQ�VWDUWV�ZLWK�SKDVH�Ȇ�ȇ�WR�LQGLFDWH�WKH�ȆIUHHȇ�FRVW�RI�WKLV�VWHS��ΖW�LV�LPSRUWDQW�WR�XWLOL]H�WKH�DYDLO-
DEOH�VSHFWUXP�RQ�FXUUHQW�QHWZRUNV�HɝFLHQWO\��ΖQ�SDUWLFXODU��RSWLPL]LQJ�WKH�FKDQQHO�DQG�PRGXODWLRQ�
SURȴOH�SDUDPHWHUV�E\�WDNLQJ�QHWZRUN�QRLVH�DQG�FRQGLWLRQV�LQWR�FRQVLGHUDWLRQ�FDQ�VLJQLȴFDQWO\�LQFUHDVH�
SHUIRUPDQFH�DQG�UHFRYHU�XQXWLOL]HG�UHVRXUFHV��'2&6Ζ6�����DOUHDG\�FRQWDLQV�PDQ\�QRLVH�PLWLJDWLRQ�
WHFKQLTXHV�DQG�QXPHURXV�FKDQQHO�DQG�SURȴOH�FRQȴJXUDEOH�SDUDPHWHUV�WKDW�FDQ�EH�H[SORLWHG�WR�\LHOG�
KLJKHU�WKURXJKSXWV��6RPH�RI�WKH�DERYH�WRROV�DQG�SDUDPHWHUV�LQFOXGH�

 > Multiple access technologies such as Advanced Time Division Multiple Access (ATDMA) and 
6\QFKURQRXV�&RGH�'LYLVLRQ�0XOWLSOH�$FFHVV��6&'0$���ZKHUH�6&'0$�KHOSV�LQ�ȴJKWLQJ�LPSXOVH�
QRLVH�LQ�WKH�ORZHU�SDUW�RI�WKH�VSHFWUXP

 > &HQWHU�IUHTXHQF\�VHOHFWLRQ��V\PERO�UDWH�UDQJH��GLHUHQW�PRGXODWLRQ�RUGHUV
 > 5HHG�6RORPRQ�)RUZDUG�(UURU�&RUUHFWLRQ��56�)(&��WR�FRUUHFW�XS�WR����E\WHV�� 
&RGHZRUG�VL]H�VHOHFWLRQ

 > ���WDS�SUH�HTXDOL]DWLRQ
 > /RQJ�SUHDPEOHV��DELOLW\�WR�DGMXVW�WR�ORQJHU�PRUH�SRZHUIXO�SUHDPEOHV
 > 3URSULHWDU\�QRLVH�PLWLJDWLRQ�WHFKQLTXHV��H�J���ΖQJUHVV�1RLVH�&DQFHOODWLRQ���$7'0$�ΖQWHUOHDYLQJ
 > SCDMA Interleaving, de-spreading, spreading, Trellis Coded Modulation (TCM), Maximum 
6FKHGXOHG�&RGHV��06&��IHDWXUH��6HOHFWDEOH�$FWLYH�&RGHV��6$&��IHDWXUH

 > 0DQ\�RWKHUV��VXFK�DV�/DVW�&RGHZRUG�6KRUWHQHG��/&6���PD[�EXUVW�VL]H��VFUDPEOH�VHHG��DQG�
GLHUHQWLDO�HQFRGLQJ

Phase 1�FRQFXUV�ZLWK�WKH�FRPPRQ� 
SUDFWLFH�RI�QRGH�VSOLWV�SHUIRUPHG�UHJXODUO\�
E\�062V�WR�UHGXFH�WKH�VHUYLFH�JURXS�VL]H�
LQ�RUGHU�WR�RHU�KLJKHU�DYHUDJH�VXEVFULEHU�
EDQGZLGWK�DQG�UHGXFH�QRLVH�IXQQHOLQJ��
1RGH�VSOLW�DQG�VHJPHQWDWLRQ�ZLOO�UHPDLQ� 
D�XVHIXO�WRRO�IRU�PDQ\�\HDUV�WR�FRPH� 
EHFDXVH�WKH�QXPEHU�RI�QRGHV�LV�VWLOO� 
PDQDJHDEOH��ZKLFK�OHDGV�WR�PRGHU-
ate-cost node split process. In addition, 
WKH�XVHU�DYHUDJH�EDQGZLGWK�LV�VWLOO�ORZ�
enough such that the time duration 
EHIRUH�DQRWKHU�QRGH�VSOLW�LV�QHHGHG�FDQ�
be long enough to result in a reasonable 
return on investment.

Phase 2�UHFRPPHQGV�WKH�XVH�RI�KLJK� 
FDSDFLW\�GHYLFHV��L�H���&&$3���ZKLFK�FDQ�
RHU�VLJQLȴFDQW�UHGXFWLRQV�LQ�FRVW��VSDFH��
DQG�SRZHU�FRQVXPSWLRQ��7KLV�ZLOO�HQDEOH�
VHUYLFH�SURYLGHUV�WR�VDYH�UDFN�VSDFH�DQG�
SRZHU�ZKLOH�VXSSRUWLQJ�FRQYHUJHG� 
VHUYLFHV�DQG�IDVWHU�VSHHGV�WR� 
more customers. 

)LJXUH����(�����&RQYHUJHG�(GJH�5RXWHU��&(5�
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Phase 3�LV�UHODWHG�WR�WKH�GHSOR\PHQW�RI�'2&6Ζ6�����HTXLSPHQW��ZKHUH�KLJKHU�WKURXJKSXWV�FDQ�EH� 
REWDLQHG�YLD�KLJK�PRGXODWLRQ�RUGHUV��QRLVH�UREXVW�2UWKRJRQDO�)UHTXHQF\�'LYLVLRQ�0XOWLSOH[LQJ�
�2)'0��>�@�>�@�>�@��/'3&��DQG�H[WHQGLQJ�WKH�GRZQVWUHDP�DQG�XSVWUHDP�IUHTXHQF\�UDQJHV��1RWH�WKDW�
'2&6Ζ6�����VHUYLFH�GRHV�QRW�KDYH�WR�EH�GHSOR\HG�LQ�D�VLQJOH�VWHS�EXW�FDQ�EH�LPSOHPHQWHG�RYHU� 
PXOWLSOH�SKDVHV��RU�FDWHJRULHV��DV�VKRZQ�LQ�WKH�SURSRVHG�PLJUDWLRQ�SODQ��7KHVH�FDWHJRULHV�FDQ�EH� 
H[HFXWHG�FRQFXUUHQWO\��VHTXHQWLDOO\��RU�LQ�DQ\�RUGHU�WKDW�ȴWV�WKH�VHUYLFH�SURYLGHUȇV�SODQV��QHWZRUNV��
and budget.

7KH�DELOLW\�RI�2)'0�WR�H[FOXGH�RU�PXWH�VXEFDUULHUV�ZLOO�HQDEOH�VHDPOHVV�GHSOR\PHQW�RI�'2&6Ζ6�����
VHUYLFH�ZKHUH�ȊKROHVȋ�ZLWKLQ�WKH�2)'0�VLJQDOV�DUH�FUHDWHG�WR�DFFRPPRGDWH�OHJDF\�FKDQQHOV�>�@��7KH�
SRWHQWLDO�FDSDFLW\�JDLQ�WKDW�FDQ�EH�RHUHG�E\�'2&6Ζ6�����V\VWHPV�ZKHQ�FRPSDUHG�WR�'2&6Ζ6����� 
V\VWHPV�LV�SURYLGHG�LQ�WDEOHV���DQG���IRU�WKH�GRZQVWUHDP�DQG�XSVWUHDP�GLUHFWLRQV��UHVSHFWLYHO\��

7KH�WRS�SDUW�RI�7DEOH���VKRZV�FDSDFLW\�LPSURYHPHQWV�RI�'2&6Ζ6������'�����RYHU�WKH�PD[LPXP� 
IUHTXHQF\�UDQJH�VXSSRUWHG�E\�'2&6Ζ6������'������ZKHUH�WKH�JDLQ�FDQ�UHDFK�XS�WR�����DVVXPLQJ�DQ�
062�615�RSHUDWLQJ�PDUJLQ�RI���G%��'2&6Ζ6�����'6��.�))7��DQG�'2&6Ζ6�����GRZQVWUHDP�VSHFWUDO�
HɝFLHQF\�RI������ESV�+]��DVVXPLQJ�4$0����������)(&��56�7&0���$QQH[�%�V\PERO�VKDSLQJ��HWF����7KH�
ERWWRP�SDUW�RI�WKH�VDPH�WDEOH�VKRZV�LPSURYHPHQWV�ZLWK�QHWZRUN�XSJUDGHV�YLD�H[WHQGLQJ�WKH�GRZQ-
VWUHDP�VSHFWUXP�EH\RQG�ZKDW�LV�VXSSRUWHG�E\�WKH�'2&6Ζ6�����VSHFLȴFDWLRQV�RHULQJ�D�JDLQ�RI�������
7DEOH���DVVXPHV�'2&6Ζ6�����2)'0�/'3&�HɝFLHQF\�RI��������ESV�+]��&3��SLORWV��3/&��1&3��V\PERO�
shaping, LDPC, BCH, etc.).

)LJXUH����2)'0�DV�DQ�H[DPSOH�RI�PXOWL�FDUULHU�V\VWHPV

OFDM SINGLE-CARRIER

OFDM SUB-CARRIERS
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7KH�WRS�SDUW�RI�7DEOH���VKRZV�FDSDFLW\�LPSURYHPHQWV�RYHU�WKH�PD[LPXP�IUHTXHQF\�UDQJH�VXSSRUWHG�
E\�'2&6Ζ6������'������ZKHUH�WKH�JDLQ�FDQ�UHDFK�XS�WR������7KH�ERWWRP�SDUW�RI�WKH�VDPH�WDEOH�VKRZV�
LPSURYHPHQWV�ZLWK�QHWZRUN�XSJUDGH�YLD�H[WHQGLQJ�WKH�XSVWUHDP�VSHFWUXP�EH\RQG�ZKDW�LV�VXSSRUWHG�
E\�WKH�'2&6Ζ6�����VSHFLȴFDWLRQV�RHULQJ�D�JDLQ�RI�JDLQ�RI�������7DEOH���DVVXPHV�DQ�062�615�RSHUDW-
LQJ�PDUJLQ�RI���G%��'2&6Ζ6�����XSVWUHDP�VSHFWUDO�HɝFLHQF\�RI������ESV�+]��DVVXPLQJ�4$0����QR�)(&�
�KLJK�615���DQG�����V\PERO�VKDSLQJ��$GGLWLRQDOO\��WKH�7DEOH���DVVXPHV�'2&6Ζ6������.�86�))7�EORFN�
VL]H�ZLWK�2)'0$�/'3&�VSHFWUDO�HɝFLHQF\�RI�������ESV�+]��&3��SLORWV��V\PERO�VKDSLQJ��HWF����)XWXUH�
SDSHUV�ZLOO�SURYLGH�PRUH�GHWDLOHG�DQDO\VLV�UHJDUGLQJ�FDSDFLW\�QXPEHUV�VKRZQ�LQ�7DEOHV���DQG���

1RWH�WKDW�WKH�DQDO\VHV�LQ�7DEOHV���DQG���ZHUH�SHUIRUPHG�IRU�615�GLVWULEXWLRQV�IRU�DOO�FXVWRPHU�GHYLF-
HV�RQ�DQ�1���QHWZRUN�ZLWK�$0�RSWLFV���7KH�JDLQ�YDOXHV�LQFUHDVH�ZKHQ�WKH�615�GLVWULEXWLRQ�LV�DVVXPHG�
IRU�JDWHZD\�GHYLFHV�RQO\�WKDW�DUH�DIWHU�RQH�VSOLWWHU�LQ�WKH�KRPH�QHWZRUN���7KH�QXPEHUV�IXUWKHU�LP-
SURYH�DV�WKH�062�PRYHV�WR�GLJLWDO�RSWLFV�DQG�VPDOOHU�FDVFDGHV���)LQDOO\��WKH�XVH�RI�VPDOOHU�062�615�
operating margin can lead to higher potential gain.

Phase 4�LV�DQ�DQFKRU�SKDVH�WKDW�RFFXUV�ZLWK�RU�DIWHU�'2&6Ζ6�����GHSOR\PHQW��SKDVH�����7KLV�SKDVH�
FDQ�XQOHDVK�WKH�FDSDFLW\�RI�'2&6Ζ6�QHWZRUNV�YLD�GLHUHQW�WHFKQLTXHV��2QH�PHWKRG�LV�WR�GHSOR\�5)�
RYHU�*ODVV��5)R*��WHFKQRORJ\�RYHU�+)&�QHWZRUNV�WR�RHU�YHU\�KLJK�GDWD�UDWHV�HQDEOHG�E\�WKH� 
XQFRQVWUDLQHG�QRQ�RYHUODSSLQJ�GRZQVWUHDP�DQG�XSVWUHDP�VSHFWUD�ZKLOH�DYRLGLQJ�WKH�UHSODFHPHQW�
RI�GHSOR\HG�'2&6Ζ6�HTXLSPHQW��FDEOH�PRGHPV�DQG�&076V���'2&6Ζ6�����WRJHWKHU�ZLWK�5)R*�FDQ�RHU�
XQSUHFHGHQWHG�GRZQVWUHDP�DQG�XSVWUHDP�VSHHGV�IRU�PDQ\�\HDUV�WR�FRPH�ZKLOH�RHULQJ�HTXLSPHQW�
LQYHVWPHQW�SURWHFWLRQ�>�@��$QRWKHU�PHWKRG�WR�XQOHDVK�WKH�FDSDFLW\�LQ�SKDVH���LV�WKH�XVH�RI�GLJLWDO�
RSWLFV�LQVWHDG�RI�DQDORJ�RSWLFV��$QDORJ�RSWLFV�FDQ�EH�WKH�OLPLWLQJ�IDFWRU�RI�+)&�QHWZRUN�SHUIRUPDQFH�
ZKHQ�UHDFKLQJ�LWV�PD[LPXP�FDSDFLW\�EHFDXVH�DQDORJ�RSWLFV�KDYH�OLPLWHG�615�YDOXHV��'LJLWDO�RSWLFV��RQ�
WKH�RWKHU�KDQG��FDQ�RHU�VHYHUDO�EHQHȴWV�LQFOXGLQJ�YHU\�KLJK�615�YDOXHV��SHUIRUPDQFH�WKDW�LV�LQGH-
SHQGHQW�RI�GLVWDQFH�RU�VSHFWUDO�ORDGLQJ��VXSSRUW�IRU�PRUH�ZDYHOHQJWKV��VLPSOHU�RSHUDWLRQV��DQG�WKH�
DELOLW\�WR�FDSLWDOL]H�RQ�WKH�SULFLQJ�RI�(WKHUQHW�RSWLFV��7KH�KLJKHU�615V�YDOXHV�WKDW�DUH�RHUHG�E\�GLJLWDO�
RSWLFV�ZLOO�IXUWKHU�LQFUHDVH�WKH�YDOXH�RI�'�����'LHUHQW�GLVWULEXWHG�DUFKLWHFWXUH�LPSOHPHQWDWLRQV�FDQ�
RHU�WKH�GLJLWDO�RSWLFV�WKDW�LQFOXGHV�UHPRWH�3+<�DQG�UHPRWH�&&$3�

7DEOH�����3RWHQWLDO�XSVWUHDP�FDSDFLW\�JDLQ�RHUHG�E\�'2&6Ζ6�����RYHU�'2&6Ζ6����

DS Spectrum (MHz) D3.1 DS  

Throughput (Gbps)

MAX D3.0 DS  

Throughput (Gbps)

Gain %

108-1002 6.89 5.66 22

108-1794 12.99 5.66 129
7DEOH�����3RWHQWLDO�GRZQVWUHDP�FDSDFLW\�JDLQ�RHUHG�E\�'2&6Ζ6�����RYHU�'2&6Ζ6����

US Spectrum (MHz) D3.1 US  

Throughput (Gbps)

D3.0 US  

Throughput (Gbps)

Gain %

5-85 0.59 0.33 79

5-204 1.46 0.33 342
5-396 2.9 0.33 779
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Phases 5 and 6�SURYLGH�QHWZRUN�HYROXWLRQ�WKURXJK�WKH�XVH�RI�DGYDQFHG�ȴEHU�EDVHG�WHFKQRORJLHV��
6RPH�062V�PD\�GHFLGH�WR�VNLS�SKDVH���DQG�MXPS�VWUDLJKW�WR�SKDVH���DV�WKH\�PD\�EH�DEOH�WR�XWLOL]H�
WKH�ODUJH�FDSDFLWLHV�RHUHG�E\�WKH�GLHUHQW�PHWKRGV�LQ�SKDVH���IRU�H[WHQGHG�SHULRGV�RI�WLPH��3KDVH���
RHUV�YHU\�KLJK�GHGLFDWHG�WKURXJKSXWV�WR�VXEVFULEHUV�WR�HQDEOH�WKH�WUDQVPLVVLRQ�RI�UDWHV�QHHGHG�E\�
applications such as holograms, machine-to-machine applications, etc.

BEST PRACTICES FOR MAXIMUM  
DOCSIS® 3.1 CAPACITY
'LHUHQW�IHDWXUHV�VXFK�DV�YDULDEOH�ELW�ORDGLQJ��HQDEOHG�E\�'2&6Ζ6������FDQ�UHVXOW�LQ�RSWLPL]DWLRQ�RI� 
WKH�PRGXODWLRQ�RUGHU�WDNLQJ�WKH�SODQWȇV�615��RQ�D�VXEFDUULHU�EDVLV��LQWR�FRQVLGHUDWLRQ�WR�\LHOG�WKH�
PD[LPXP�SRVVLEOH�FDSDFLW\�ZKLOH�DYRLGLQJ�WKH�QHHG�IRU�ODUJH�615�PDUJLQV��7KHUHIRUH��VHUYLFH�SURYLG-
HUV�ZLOO�EH�DEOH�WR�RSHUDWH�WKHLU�QHWZRUNV�DW�PXFK�VPDOOHU�615�PDUJLQV�WKDQ�WKH\�DUH�FXUUHQWO\�XVLQJ�
ZLWK�'2&6Ζ6������/RZ�615�PDUJLQ�LV�QRW�WKH�RQO\�ZD\�WR�LQFUHDVH�WKH�FDSDFLW\�RI�+)&�QHWZRUNV�XVLQJ�
'2&6Ζ6������ΖQ�SDUWLFXODU��RSWLPL]LQJ�WKH�YDULRXV�2)'0�DQG�/'3&�SDUDPHWHUV�WR�WKH�SODQWȇV�QRLVH�
DQG�FKDQQHO�FKDUDFWHULVWLFV�LV�FUXFLDO��7KHVH�SDUDPHWHUV��ZKLFK�FDQ�EH�RSWLPDOO\�VHOHFWHG�WR�UHVXOW�LQ�
PD[LPXP�FDSDFLW\��LQFOXGH�VXEFDUULHU�VSDFLQJ�DQG�))7�VL]H��&3�VL]H��ZLQGRZLQJ�JXDUG�WLPH��SUHDPEOH�
SDWWHUQ��IUHTXHQF\�LQWHUOHDYHU�VHWWLQJV��WLPH�LQWHUOHDYHU�GHSWK��)(&�UDWH�DQG�FRGHZRUG�VL]H��YDULDEOH�ELW�
ORDGLQJ�PRGXODWLRQ�SURȴOHV��DQG�FKDQQHO�ZLGWK�

7KH�ORZ�615�PDUJLQ�DQG�KLJK�PRGXODWLRQ�RUGHUV�HQDEOHG�E\�'2&6Ζ6�����OHDG�WR�D�YHU\�VHQVLWLYH�RS-
HUDWLRQ�HQYLURQPHQW��ZKHUH�KHDOWK\�QHWZRUNV�ZLWK�KLJK�615�YDOXHV�DUH�UHTXLUHG�WR�PDLQWDLQ�UHOLDEOH�
VHUYLFH��+HDOWK\�QHWZRUNV�FDQ�EH�DFKLHYHG�ZKHQ��SODQW�HTXLSPHQW�LQFOXGLQJ�FRQQHFWRUV��DPSOLȴHUV��
WDSV��DQG�FDEOHV�DUH�ZHOO�PDLQWDLQHG��ORRVH�FRQQHFWLRQV�DUH�WHUPLQDWHG�WR�UHGXFH�QRLVH��DJLQJ�FRPSR-
QHQWV�VXFK�DV�ODVHUV��DPSOLȴHUV��DQG�SDVVLYHV�DUH�SURDFWLYHO\�UHSODFHG��DQG�DXWRPDWLF�QHWZRUN�PRQL-
WRULQJ�WRROV�DUH�KHDYLO\�XWLOL]HG�WR�REVHUYH�G\QDPLF�QHWZRUN�FRQGLWLRQV��)ROORZLQJ�SURSHU�LQVWDOODWLRQ�
SUDFWLFHV�E\�WHFKQLFLDQV�LQ�WKH�ȴHOG�DQG�LQVLGH�WKH�KRPHV�FDQ�DOVR�KHOS�VLJQLȴFDQWO\�LQ�UHGXFLQJ�QRLVH��
LQWHUIHUHQFH��DQG�VLJQDO�DWWHQXDWLRQ�RQ�FDEOH�QHWZRUNV�

1 GHz

5 MHz - 42 MHz

WDM 
Mux

RFoG
CPE

1550nm

1610nmFiber extends all the way to 
the home

splitter

Uses existing home 
coax wiring & CPE

Analog (Optional)

DOCSIS Set-Top

DOCSIS CM/EMTA

1 GHz RF over Glass (RFoG) System at 32 HHP Per Optical Segment

)LJXUH����)RUZDUG�&RPSDWLELOLW\��'2&6Ζ6�����DFFRPPRGDWHV�5)R*
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ΖQ�DGGLWLRQ�WR�WKH�RXWVLGH�SODQW��WKHUH�DUH�VHYHUDO�KRPH�QHWZRUN�LPSOLFDWLRQV�LQ�WKH�'2&6Ζ6�����HUD�
WKDW�UHTXLUH�KHLJKWHQHG�DZDUHQHVV��6SHFLȴFDOO\��FRQVXPHUV�VKRXOG�WDNH�QRWH�RI�KRZ�WKHLU�VHUYLFH�
LV�DHFWHG�ZKHQ�WKH\�UH�ZLUH�WKHLU�KRPH�QHWZRUNV�DQG�DGG�UHPRYH�QHZ�FRQQHFWLRQV�ZLWKLQ�WKHLU�
UHVLGHQFHV��&RQVXPHUV�PD\�DSSUHFLDWH�WKDW�WKH�QHZO\�LQWURGXFHG�JDWHZD\�VW\OH�DUFKLWHFWXUH��ZKHUH�
WKH�FDEOH�PRGHP�LV�SODFHG�DW�WKH�SRLQW�RI�HQWU\�RI�WKH�KRXVH�RU�DW�PRVW�DIWHU�RQH�VSOLWWHU��OHDGV�WR�
EHVW�SHUIRUPDQFH��2Q�WKH�RWKHU�KDQG��EXU\LQJ�WKH�FDEOH�PRGHP�EHKLQG�PDQ\�VSOLWWHUV�FDQ�UHVXOW�LQ�
GHJUDGHG�SHUIRUPDQFH��&RQVXPHUV�PXVW�DOVR�XQGHUVWDQG�WKDW�OHDYLQJ�ORRVH�RU�XQ�WHUPLQDWHG�FRQ-
QHFWRUV�LQ�WKHLU�KRPHV�PD\�DHFW�WKHLU�VHUYLFH�DQG�PD\�DOVR�DHFW�WKHLU�QHLJKERUV�DV�WKH\�SUHVHQW�DQ�
HQWU\�SRLQW�IRU�QRLVH�DQG�LQWHUIHUHQFH�LQ�WKH�V\VWHP�

CONCLUSIONS
$V�VHUYLFH�SURYLGHUV�SUHSDUH�IRU�WKH�'2&6Ζ6�����HUD�DQG�WKH�DGYDQFHG�QHZ�IHDWXUHV�WKDW�LW�EULQJV��
WKH\�PXVW�FRQVLGHU�WKH�VWHSV�WKH\ȇOO�WDNH�WR�SUHSDUH�DQG�PLJUDWH�WKHLU�QHWZRUNV�WR�HQVXUH�WKDW�WKH\�
DUH�UHDG\�ZKHQ�WKH�WLPH�FRPHV�IRU�GHSOR\PHQW��ΖQ�WKLV�SDSHU��ZH�RXWOLQHG�WKH�DGYDQFHV�'2&6Ζ6�����
LV�OHYHUDJLQJ�WR�VLJQLȴFDQWO\�H[SDQG�QHWZRUN�EDQGZLGWK��:H�DOVR�RHUHG�D�SKDVHG�WHFKQLFDO�QHWZRUN�
HYROXWLRQ�SODQ�WKDW�FDQ�KHOS�VHUYLFH�SURYLGHUV�PDNH�WKH�PRVW�RI�WKHLU�DYDLODEOH�VSHFWUXP��XQORFN�QHZ�
VSHFWUXP��WDNH�DGYDQWDJH�RI�KLJK�GHQVLW\�&&$3�VROXWLRQV��DFWLYDWH�QHZ�'2&6Ζ6�����IHDWXUHV�RQ�ERWK�
H[LVWLQJ�DQG�QHZ�VSHFWUXP��DQG�SODQ�IRU�IXWXUH�RSWLFDO�QHWZRUN�V\VWHP�HQKDQFHPHQWV��ΖQ�DGGLWLRQ��ZH�
SURSRVHG�VHYHUDO�EHVW�SUDFWLFHV�IRU�FUHDWLQJ�DQG�PDLQWDLQLQJ�KHDOWK\�QHWZRUN�FRQGLWLRQV�LQ�VXSSRUW�RI�
D�'2&6Ζ6�����HQYLURQPHQW�WKDW�LV�PRUH�VHQVLWLYH�WR�QRLVH�DQG�LQWHUIHUHQFH�WKDQ�LWV�SUHGHFHVVRU��

RELATED READINGS
• Migration Paths to Full CCAP Functionality white paper 7KH�FDEOH�LQGXVWU\�KDV�EHJXQ�D�PXOWL�

\HDU�PLJUDWLRQ�WRZDUG�D�FRPPRQ�SODWIRUP�IRU�YLGHR�DQG�GDWD��:KLOH�&&$3�GHȴQHV�D�SDUWLFXODU�
DUFKLWHFWXUH��WKHUH�DUH�QXPHURXV�ZD\V�WR�UHDFK�WKDW�FRQYHUJHG�HQGSRLQW��'UDZLQJ�IURP�WKH�
UHDO�OLIH�H[SHULHQFH�WKDW�VHUYLFH�SURYLGHUV�KDYH�KDG�WR�GDWH��WKLV�SDSHU�UHFRJQL]HV�WKH�GLYHUVLW\�DQG�
RQJRLQJ�HYROXWLRQ�RI�WKH�KHDGHQG�DQG�H[LVWLQJ�FDEOH�LQIUDVWUXFWXUHV��IRFXVLQJ�RQ�WKUHH�SDWKV�WR�
IXOO�&&$3�

• DOCSIS 3.1 Plans and Strategies webinar recording�ΖQ�WKLV����PLQXWH�ZHEFDVW��VSRQVRUHG�E\�
$55Ζ6�DQG�&LVFR�DQG�KRVWHG�E\�&('��DWWHQGHHV�OHDUQ�VRPH�RI�WKH�RSHUDWLRQDO�DQG�WUDLQLQJ�FRQVLG-
HUDWLRQV�WKDW�QHHG�WR�EH�ORRNHG�DW�DKHDG�RI�����GHSOR\PHQWV��7RSLFV�GLVFXVVHG�LQFOXGH��$Q�RYHU-
YLHZ�RI�WKH�'2&6Ζ6�����VSHFLȴFDWLRQ��LQFOXGLQJ�2)'0��0$&�OD\HU��GRZQVWUHDP�DQG�XSVWUHDP�3+<��
DQG�)(&��WKH�WUDQVLWLRQ�IURP�'2&6Ζ6�����WR�����DQG�WKH�WLPHOLQH�IRU�GHSOR\PHQWV��DQG�HTXLSPHQW�
considerations

http://www.arrisi.com/dig_lib/white_papers/_docs/Migration_Paths_to_CCAP.pdf
http://success.arrisi.com/docsis3.1planswebinar_eng
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MEET OUR EXPERT: 
AYHAM AL-BANNA
When it comes to DOCSIS-based cable access  
QHWZRUNV��$\KDP�$O�%DQQD�LV�DW�WKH�IRUHIURQW� 
RI�LQQRYDWLRQ�DQG�H[SHUWLVH��$W�$55Ζ6��KLV�UROH� 
LV�WR�GHȴQH�WKH�DUFKLWHFWXUH�DQG�JXLGH�WKH� 
HYROXWLRQ�RI�WKH�FRPSDQ\ȇV�&&$3�DQG�&076� 
VROXWLRQV��DQG�KH�LV�WKH�KROGHU�RI�VHYHUDO� 
granted and pending patents in this area.  
%XW�KLV�LQȵXHQFH�WUXO\�WUDQVFHQGV�WKH�FDEOH� 
LQGXVWU\��7KURXJK�KLV�ZRUN�RQ�WKH�'2&6Ζ6����� 
PHY committee and its covert predecessor  
WKH�$GYDQFHG�0$&�3+<�FRPPLWWHH��$\KDP�
KDV�KHOSHG�VKDSH�WKLV�H[FLWLQJ�QHZ� 
VSHFLȴFDWLRQ�IURP�WKH�YHU\�EHJLQQLQJ��

$QG�ZKHQ�KHȇV�QRW�EXV\�LQYHQWLQJ�WKH�IXWXUH�� 
KHȇV�VKDULQJ�KLV�NQRZOHGJH�ZLWK�KLV�SHHUV�DW� 
Ζ(((�HYHQWV�DQG�LQGXVWULDO�FRQIHUHQFHV�� 
SUHVHQWLQJ�QHZ�LGHDV�WR�FXVWRPHUV�WR�KHOS�
WKHP�DUFKLWHFW�EHWWHU�FDEOH�DFFHVV�QHWZRUNV��
DQG�LQVSLULQJ�WKH�PLQGV�RI�WRPRUURZ�WKURXJK�
KLV�ZRUN�DV�DQ�$GYLVRU\�&RXQFLO�PHPEHU�IRU�
0LDPL�8QLYHUVLW\�DQG�KLV�DGMXQFW�WHDFKLQJ�UROH�
at several other universities. 
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