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Purpose

« Create cabling test configurations based on TIA-162 “use cases”
(deployment configurations)

« To measure Alien crosstalk using COTS (Commercial off the Shelf)
Cat6 cabling in TIA-162 WAP cell configurations, referenced to
10GBT/TIA-TSB-155 crosstalk limits (Alien crosstalk adjusted for
Insertion loss)
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TSB-162 WAP Typical Uniform
Cell Size

R=13m
(42 )
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exquilpment cord
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Acile equlpment

Cell sizing (wireless access point placed anywhere inside the cell)
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PANDUIT

TSB-162 WAP Cell ALIEN tEStlng LABORATORIES
2-Connector Channel Method used:
For a 90m Channel, let x = 40, 30, 20, 10 and measure Alien Crosstalk

80m (max)
43.2m (max)
Telecommunications Room
Bundled cable t reference
undied caple tie-
4.\{0 4’ TO wrapped every 8” —._f_.‘// %
S —
_,]'m; -
8m / ‘TO ,I.TO Il X :
patch 7 4 ; : I g /'
cords | o2m | Interconnect

I \ IEEE802.3 10GBASE-T / TSB-155
/ \ CHANNEL LIMITS

:‘l. 0 4. T0 ;"‘o Length of PSANEXT  PSAACR-F  PS AxTalk
Bundle (x) (margin) (margin) Margin
Computation
184m — 40 m -13.1 -6.5 -8.6
30m -9.6 -3.2 -5.6
20m -3.6 0.8 -1.4
10m 0.2 4.6 3.5
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IEEE802.3 10GBASE-T / TSB-155 CHANNEL LIMITS

Bundle Length (x=40m)
with Interconnect (2 connector)
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Bundle Length (x=30m)

with Interconnect (2 connector)

Off the shelf Cat 6 Cable & Connectors Off the shelf Cat 6 Cable & Connectors

F' S ANEXT Disturber List P s AN EXT Disturber List
Pair Frequency Value Limit Margin Status | 80M2-CONN 1111 Pair Frequency Value Limit Margin Status | 7OM2-CONN1111
12 540MHz 4777dB 5710dB  -933dB  FAIL |ZoMZCONNIIZ 12 1215MHz  4446dB 4991dB 545dB  FAIL oz
36 497.0 MHz 3087dE  4398dB  -13.11dB  FAIL |zoma2conniiie 36 490.0 MHz 3116dB 4082dB -966dB  FAIL NN 1114
45 161.0 MHz 4129dB  51.32dB  -10.04 dB FAIL [ som2-conn 1115 45 220.5 MHz 36.89d6 4603dB -9.13dB FAIL NN 1115
78 738MHz 4793dB 5575dB  -7.82dB  FAIL |30M2-CONN1115 78 147.0MHz 4474 dB  4867dB -393dB  FAIL | TOM2-CONN111s
Average  105.0 MHz 4554 dB  56.36dB  -10.81dB  FAIL Average  219.0 MHz 4116dEB 4832dB -716dB  FAIL
PS ANEXT

PS ANEXT

MHz

PS AACR-F Disturber List PS AACR-F
Pair Frequency Value Limit Margin Status | S0M2-CONN1111 Pair Frequency
12 4700MHz  2191dB  2211dB  -020dB  FAIL | SoMZcons1ii2 12 246 MHz
36 498.0 MHz 1647 dB 2161dE -514dB FAIL 36 499.0 MHz
45 481.0 MHz 1853dB 2191dB -339dB FAIL 45 2.9 MHz
78 3.4 MHz 6259dB 6499dB -240dB FAIL 78 3.1 MHz
Average  499.0 MHz 1910dB  2559dB -649dB  FAIL Average  470.0 MHz

Value
50.09 dB
2012 dB
64.52 dB
64.17 dB
21.99 dB

Limit
46.81 dB
20.68 dB
65.47 dB
64.74 dB
2520 dB

Margin Status

3.28dB
0.56 dB
-0.94 dB
-0.57 dB
-321dB

PASS
FAIL
FAIL
FAIL
FAIL

Disturber List
7 CONM 1111
COMN 1112

TOM 2-CONN 1115
M 2-CONN 1116

PS AACR-F

MHz

PS AACR-F

PS5 AxTalk Margin Computation

Pair Margin Status Pair

12 -5.71 dB FAIL 12

36 -7.51dB FAIL 36

45 -7.54 dB FAIL 45

78 -5.38 dB FAIL 78
Average -8.58 dB FAIL Average

Margin
-2.68 dB
4.28 dB
4.64 dB
2.26 dB
-5.55 dB

PS AxTalk Margin Computation

Status
FAIL
FAIL
FAIL
FAIL
FAIL
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Bundle Length (x=20m)
with Interconnect (2 connector)
Off the shelf Cat 6 Cable & Connectors
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Bundle Length (x=10m)
with Interconnect (2 connector)
Off the shelf Cat 6 Cable & Connectors

PS ANEXT Disturber List PS ANEXT Disturber List
Pair Frequency Value Limit Margin Status 55”2 CONN 1111 Pair Frequency Value Limit Margin Status | 50M2-CONN1111
12 3750MHz  3843dB 3961dB -118dB  FAIL o 12 2460MHz  4147dB 3962dB 186dB PASS
36 4860MHz 3456dB 3792dB -336dB  FAL NN 1114 36 5000MHz 3518dB 3500dB 018dB PASS
45 2190MHz  3950dB 4311dB -361dB  FAL NN 1115 45 1960MHz 4433dB 4110dB 324dB PASS
76 2660MH; 409508 418508 090dB FAL | Souzcom1iis 78 4810MHz 3690dB 3525dB 165dB PASS
Average 2520MHz  4166dB 4445dB -279dB  FAL Average 4850 MHz  3823dB 3744dB 078dB PASS
PS ANEXT PS ANEXT

PS AACR-F Disturber List PS AACR-F Disturber List
Pair Frequency Value Limit Margin Status | SOM2-CONN1111 Pair Frequency Value Limit Margin Status | 30M2-CONN1111
12 79MHz 6121dB 5595dB 527dB PASS |Zom2Conhiin? 12 7BMHz 6265dB 5546dB  7.19dB PASS |Z0MZToMein:
36 4520MHz  2400dB 2077dB  323dB PASS |spmoconmiiis 36 441.0MHz  2645dB 2035dB 6.10dB  PASS | somoconm 1114
45 28.1 MHz 46.15d6  4483dB 1.26dB PASS | 60M2-CONN 1115 45 433.0 MHz 32.09dE  2051dB 1157 dB PASS | 50M2-CONN1115
7 271 MHz 3086dE 4321dB  565dB PASS | G0M2-CONNAING 78 73MHz 6338dB 36.04dB 7.54dB PASS | 50M2-CONN111G
Average 66MHz 6220dB 6145dB 0.75dB PASS Average 441.0MHz  28.91dB  2435dB 456 dB PASS
PS AACR-F PS AACR-F

PS5 AxTalk Margin Computation

Pair Margin Status

12 1.53 dB FAIL

36 0.40 dB FAIL

45 -0.84 dB FAIL

78 1.86 dB FAIL
Average -1.38 dB FAIL

PS5 AxTalk Margin Computation

Pair Margin Status

12 494 dB PASS

36 5.65 dB PASS

45 6.47 dB PASS

78 3.52 dB PASS
Average 3.50dB PASS
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TSB-162 WAP Cell ALIEN testing
3-Connector Channel Method used:
For a 92m Channel, let x = 40, 30, 20, 10 and measure Alien Crosstalk
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2m
80m (max)
43.2m (max) patCh
/ cords
I'd
PY °® Bundled cable tie- | TR unbundled
\{-\:: TO wrapped every 8" |  bundled _ / reference
S o = —a -/ A& &
~~d_ __ Se. B} F ._ M |
@ oo e s e -
TO eI TeTIlIERjTeSssssssssssssssseess o ] =]
A e —
// 1
8m /f .ITO//' .m I X q° 3| Z
patch ' : !
cords \ 2m | Cross-connect
'," patch IEEE802.3 10GBASE-T / TSB-155
. . - CHANNEL LIMITS
® o 3 cords
T T 3 Lengthof PSANEXT PSAACR-F  PSAxTalk
. i Margin
Bundle (x)  (margin) (margin) Con?putation
oo 40m 153 6.6  -9.2
30m -11.9 -3.7 -6.4
20m -7.2 -0.1 -2.3
10m -3.4 3.7 1.2
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IEEE802.3 10GBASE-T / TSB-155 CHANNEL LIMITS

PANDUIT

Bundle Length (x=40m) with
Cross-Connect (3 connector)
Off the shelf Cat 6 Cable & Connectors

LABORATORIES

Bundle Length (x=30m) with
Cross-Connect (3 connector)
Off the shelf Cat 6 Cable & Connectors

PS ANEXT

PS ANEXT Disturber List Disturber List
Pair Frequency Value Limit Margin Status | S0M3-CONNT111 Pair Frequency Value Limit Margin Status | 70M3-CONN 1111
12 905MHz 4616dB 5575dB  958'dB  FAIL |30M3CONEI112 12 487.0MHz  3576dB 4190dB  -614dB  FAIL |IJM3CoMNI12
36 471.0 MHz 2991dB 4522dB -15.30dB FAIL | som3-conm 1112 36 463.0 MHz 3031dB 4223dB  -11.92dB FAIL | om=z-conn 1112
45 176.5 MHz 41.05d6 5161dB -10.56 dB FAIL | som3-conm 1115 45 221.0 MHz 38.26dB  47.05dB -5.76 dB FAIL | 7om3-cOoNN 1115
78 496.0 MHz 35.09dB 4488 dB 9.79dB  FAIL | 80M3-CONN1118 78 498.0 MHz 35.98dB8  41.75dB 577dB  FAIL | 7OM3-CONN1116
Average 4950 MHz 3513dB 4714dB  -11.99dB FAIL Average 4858.0 MHz 3576dB 4414 dB -5.35 dB FAIL
PS ANEXT PS ANEXT

PS AACR-F Disturber List PS AACR-F
Pair Frequency Value Limit Margin Status Pair Frequency Value Limit Margin Status
12 4250 MHz 2251dB  2325dB -074dB FAL 12 497.0 MHz 2316dB  2099dB  217dB PASS
36 500.0 MHz 13.37dB  2184dB -647dB  FAIL 36 496.0 MHz 2033dB 21.01dB  -068dBE  FAIL
45 3.0 MHz 6217dB 66.28dB 4.11dB FAIL | s0M3-CONN 1115 45 421.0 MHz 2111dB  2244dB  -132dB FAIL | 70M3-CONN 1115
78 3.1 MHz 6257dB 6592dB -335dB  FAIL | 20M3-CONN1118 78 2.6 MHz 6445dB 66.54dB -209dB  FAIL | TOM3-CONN 1118
Average  481.0 MHz 19.57dB  2617dB -660dB  FAIL Average  497.0 MHz 2133dB 2499dB -366dB  FAILL
PS AACR-F PS AACR-F

MHz

PS AxTalk Margin Computation

PS AxTalk Margin Computation

Pair Margin Status Pair Margin Status

12 £.50 dB FAIL 12 -3.71dB FAIL

36 -7.59 dB FAIL 36 4.43 dB FAIL

45 -7.88 dB FAIL 45 -4.85 dB FAIL

78 -6.65 dB FAIL 78 422 dB FAIL
Average -9.19 dB FAIL Average -6.37 dB FAIL
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IEEE802.3 10GBASE-T / TSB-155 CHANNEL LIMITS

PANDUIT

Bundle Length (x=20m) with
Cross-Connect (3 connector)
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Bundle Length (x=10m) with
Cross-Connect (3 connector)
Off the shelf Cat 6 Cable & Connectors Off the shelf Cat 6 Cable & Connectors

PS ANEXT Disturbar List PS5 ANEXT Disturbar List
Pair Frequency Value Limit Margin Status Pair Frequency Value Limit Margin Status
12 494.0 MHz 3530d8 38.73dB  -343dB  FAL 12 4450 MHz 3684dB 3684dB  0.01dB PASS
36 458.0 MHz 3204dB 39.22dB -718dB  FALL 36 4730 MHz 33.05dB  3644dB -339dB  FAIL
45  218.5 MHz 3988dB 44.04dB 416dB  FAL 45 492.0 MHz 3714dB  3618dB  096dB PASS
78 498.0 MHz 3565d8 3868dB -302dB  FAL 78 497.0 MHz 36.16dB  36.12dB  0.04dB PASS | 50M3-CONN1116
Average  499.0 MHz 3521d8 4091dB  -570dB FAILL Average  496.0 MHz 3659dB8 3838dB  -1.79dB  FAL
PS ANEXT PS ANEXT

MHz MHz
PS AACR-F Disturber List PS AACR-F Disturber List
Pair Frequency Value Limit Margin Status Pair Frequency Value Limit  Margin Status | 30M23-CONN1111
12 6.3 MHz 6164dB 58.18dB 345dB PASS 12 5.6 MHz 6413dB 5848dB 565dB PASS
36 500.0 MHz 2283dB  2012dB  271dB PASS 36 482.0 MHz 2509dB 1982dB 527dB PASS
45 485.0 MHz 21.79dB  20.39dB 140dB PASS 45 443.0 MHz 30.08dB  2055dB 9.53dB PASS
78 6.3 MHz 6276dB 58.18dB 457dB PASS 78 300.0 MHz 2784 dB  1950dB 834dB PASS |50M3-CONN111E
Average  500.0 MHz 2407dB  2412dB  -0.05dB  FAIL Average  441.0 MHz 2832dB  2459dB  373dB PASS
PS AACR-F PS AACR-F

MHz

PS AxTalk Margin Computation

Pair Margin Status

12 -0.16 dB FAIL

36 -0.02 dB FAIL

45 -1.07 dB FAIL

78 0.35dB FAIL
Average -2.33dB FAIL

PS AxTalk Margin Computation

Pair Margin Status

12 246 dB PASS

36 3.56 dB PASS

45 384 dB PASS

78 340 dB PASS
Average 1.18 dB PASS
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Summary
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TIA-162 WAP cabling configurations used where the length of bundling was
varied from 40m to 10m towards the TR.
Both Cross connect (3-connector)and interconnect (2-connector) TR
configurations used.
Alien Cross talk (ANEXT and AACRF) channel measurements were made
using commercial off the shelf Cat 6 cabling

Alien crosstalk adjusted for insertion loss limits applied (10GBT/TIA-TSB-155)

Comparison of Alien Performance

IEEE802.3 10GBASE-T / TSB-155 Channel Limits

Cross connect Interconnect

Length of

Bundle (x)

40 m
30 m
20 m
10 m

PSANEXT  PSAACR-F PS AxTalk PSANEXT PSAACR-

i F Margin i
(margin) (margin) Computafion (margin) F

-15.3 -6.6 -9.2 -13.1 -6.5
-11.9 -3.7 -6.4 -9.6 -3.2
-7.2 -0.1 -2.3 -3.6 0.8
-3.4 3.7 1.2 0.2 4.6

(margin)

PS AxTalk
Margin
Computation

-8.6
-5.6
-1.4
3.5
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Appendix A
 |EEE802.3 10GBASE-T / TSB-155 CHANNEL LIMITS
* |n cable Performance to Cat6 Limits
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IEEE802.3 10GBASE-T / TSB-155 CHANNEL LIMITS

« The 10GBASE-T standard includes equations to determine the
amount of PSANEXT loss and PSAELFEXT that a receiver can
tolerate based on the link segment insertion loss and an alien
crosstalk margin computation.

« Adjusted limits: the derived PSANEXT loss and PSAELFEXT noise
tolerances and the insertion loss are applied as limits in qualifying
Installed cabling as well as specifying new cabling.

« Alien crosstalk margin computation: Link segments that can
support 10GBASE-T operation (i.e., have sufficient SNR margin)
can still fail the individual pair limit lines.

 10GBASE-T specifies an alien crosstalk margin computation to
assess whether the cabling can support 10GBASE-T operation in
the event that the individual pair limits are not met.

« Similar alien crosstalk margin allowances may be warranted for 2.5
and 5 GBASET.
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IN CABLE PERFORMANCE TO TIA CAT6 CHANNEL LIMITS

Bundle Length (x=40m)
with Interconnect (2 connector)
Off the shelf Cat 6 Cable & Connectors

Length (m), Limit 100.0 [Pair45] 896 89.6m
Prop. Delay (ns), Limit 555 [Pair 78] 460 .
Delay Skew (ns), Limit 50 [Pair 78] 22
Reslistance (ohms) [Pair 78] 14.1
";\":;sn"ap (T568B) Insertion Loss {dB)
Insertion Loss Margin {(dB) [Pair 36] 6.5
Fraquency (MHz) [Pair 36]  250.0
Limit (dB) [Pair 36] 35.9 —
Worst Case Margin -~ Worst Case Value
PASS MAIN SR | MAIN SR : ! 250 500)
Warst Pair 12-78 36-18 |36-45 36-78 . . MHz
NEXT (dB) 46 41 55 53 -
Freq. (MHz) 146 1450 [2230 2210 0 NEXT (c8) g TNEXT @ Remata (dB)
Limit (dB) 539 372 | 340 340 || 0
Worst Pair 12 T8 45 36
PS NEXT (dB) 5.7 6.4 5.8 6.7
Freq. (MHz) 75 1435 2230 2210
Limit (dB) 56.1 3.4 3.0 31
PASS MAIN SR_| MAIN SR o 0 s | o 260 80|
Worst Fair 1236 45-12 |12-36 36-12 MHz MHz
ACR-F (dB) 124 12.5 124 131 -
Freq. (MHz)  247.0 3.8 [247.0 2470 0 ACR-F (d8) ACR-F @ Remats {d5)
Limit (dB) 154 518 | 154 154 [ . | |
Worsi Pair 6 a6 36 12 o V’ﬁ i e '74',
PS ACR-F (dB) 127 129 | 130 136 || =% ---,"T‘";.'ff ik NIl pﬂ"ﬁ;ﬁ%ﬂ QU
Freq. (MHz) 143.0 1445 | 2500 2465 £ | -B-"r' |
Limit (dB) 17.2 171 123 124 B0 80
N/A MAIN SR [ MAIN SR_| | ey P, soal |19, 250 a0
Warst Pair 12-78  12-78 | 36-45 36-78 MHz MHz
ACR-N (dB) 57 6.1 128 116 —
Freq. (MHz) 146 146 |2230 2210 ||w AGR-N (dB) 4 MORN @ Ramote (d8)
Limit (dB) 46.2 46.2 0.4 0.6
Worst Fair 12 36 78 KL 0
PS ACR-N (dB) 6.6 7.9 145 135
Freq. (MHz) 75 2.9 |2300 2320 0
Limit {dB) 50.6 58.6 -4.5 -3.7 ani!
PASS MAIN SR [MAIN &R s - ol | o - an
Worst Pair 45 36 45 36 WHz MHz
RL (dB) 45 5.0 73 5.1
Freq. (MHz) 19.9 174 [2000  57.0 AL (d8) g RL @ Ramot (dB)
Limit {dB) 175 17.8 90 144 0 o “w oy
mm rq“i‘,l'!f'l“
?-gén piam et Siarcfujé?xsse ™ 100BASE-T4 | W w' L
10IJUEA3E T ATM-25 ATH-51
ATM-155 100V G-AnyLan TR-4
TR-16 Active TR-16 Pagsive B0
A0 100
i 240 S0 o 250 50|

MHz

PANDUIT
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Bundle Length (x=40m) with
Cross-Connect (3 connector)
Off the shelf Cat 6 Cable & Connectors

Length (m}, Limit 100.0 [Fairds] 920 920 m

Prop. Delay (ns), Limit 555 [Pair 78] 470 .

Delay Skew {ns), Limit 50 [Pair 78] 20

Resistance (ohms) [Pair 78] 14.5

Wire Map (T568B) Insertion Loss (d&)
PASS o

Insertion Loss Margin (dB) [Pair 78] 59 E\

Frequency (MHz) [Pair 78] 2500 ;ﬂ

Limit (dB) [Pair78] 359 . T —

Worst Case Margin - Worst Case Value ;|0

PASS MAIN SR | MAIN SR ' L 0y 250 il

Waorst Pair 45-T8 4578 [ 3645 1236 s N MHz

NEXT (dB) 10 42 11 72 | = _ i

Freq. (MHz) 88.0 15 | 2425 2060 B WEXT (d8) o NEXT @ Remols (d8)

Limit (dB) 409 64.0 33.3 34.8 o a0

Worst Pair 45 45 45 36 “ . i

PS NEXT (dB) 04* 40 1.3 78 ||° -ﬁﬁn 1%‘ ) SR

Freq. (MHz} 95.8 36 |2425 2185 || @ a0 T T

Limit {dB) ir4 61.2 30.4 M2 - -80

PASS MAIN SR [MAIN SR || = 500l [ 792 P -

Worst Pair 45-12 1245 | 4512 1245 MHz MHz

ACR-F (dB) 95 96 9.9 10.2

Freq. (MHz} 563  56.8 | 2275 2275 ACRF (d8) ACR-F @ Remale (0)

Limit (dB) 283 282 | 161 161 || 4 -

Worst Pair 45 45 12 45 o Tl i e

PSACRF (dB) 118 106 | 121 106 || -?“T‘m?l‘.: 4 u"\{ RAk 1{ ﬁ

Freq. (MHz) 568 2285 | 2275 2285 -WFf I

Limit (dB) 252 131 131 131 0 .3L

NIA _ MAIN SR | MAIN SR_| |10, =0 seel |7 P 0

Worst Pair 45-78  45-78 | 36-45 12-78 MHz MHz

ACR-N (dB) 25 48 81 147 =

Freq. (MHz) 6.1 15 | 2425 2425 ||w0 AGR:N (48] 4o MOReN @ Remoto (dB)

Limit (dB) 55.1 60.2 -2.0 -2.0 )

Worst Palr 45 45 45 78 o — i

PS ACR-N (dB) 28 45 B3 147 . 1’*;""3' '

Freq. (MHz) 74 36 | 2425 2425 | [

Limit (dB) 507 574 449 -49 a

PASS MAIN SR |[MAIN __ SR || , - ol o - an

Waorst Pair 36 36 36 36 MHz fHz

RL (dB) 19 1.2 8.5 8.5

Freq. (MHz) 69 59 |2160 1485 a AL (d5) p FL@ Rematedg)

Limit (dB) 190 19.0 B.7 103 || 4. G " 4
Compliant Metwork Standards: f i ] | m y
10BASE-T 100BASE-TX 100BASE-TA - IWP ‘T T 0 JIITPR
1000BASE-T ATM-25 ATM-51 B0 0
ATM-155 100 G-AnyLan TR~
TR-18 Acfive TR-16 Passive o 40

10 80 se| | 250 E
MHz MHz
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