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Introduction Vectored DSL Comparison Simulation Results
e Next-generation home networks will demand broadband ¢ In Vectored DSLsystems, the signal processing func- ¢ 2 vectored lines (300m), 1 non-vectored line (1200m) ¢ 2 vectored lines (300m), 1 non-vectored line (1200m)
connections with high data-rates for video-streaming, tions are performed jointly among a group of lines at B MIXIWE B e \
gaming,web-conferencing etc. the receiver (DSLAM). This can completely eliminate o e ‘
e 70% of broadband connections are Digital Subscriber crosstalk (DSM level 3). i 5 IO A
Lines (DSL). 50 m ]
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o In upstream mixtures of vectored and non-vectored DSL Here target-rate of vectored lines is 40 Mbps, and the

e Current DSL systems (non-vectored) are crosstalk-limited Vectored DSL Access . ’

and they treat crosstalk (interference) as noise Node (DSLAM) Vectored lines data-rate of the long non-vectored line is 2.68 Mbps for 2]
:; | ey = /N A MixIWF and 6.25 Mbps for MixOSB. :
Vi red DSL m N r N ELLL _ _ _ _ gl

» vectored DSL systems cancel crosstalk and push the S N e MixOSB achieves higher throughputs than MixIWF be- 8

data-rates to more than 100 Mbps. Spectrum _ _ o
_ _ o Management cause it exploits channel structure.

e As field trials and initial deployments of vectored DSL Center S _ Strong vectored-line (short) uses higher frequencies gt _
materialize in the next few years, vectored DSL will of- (SMC) = ] ng _ _ J & ' P
ten CO'eX|St Wlth nOn-VGCtOred DSL Sharlng the Same — L —— | _AVIOIdelnterferlng Wlth Weak non-veCtored Ilne (Iong) gs =~ Dynamic-band MixMLWF
DSL binder. Legacy VDSL2 “Non-Vectored lines at low Trequencies. <

N

e This work proposes Dynamic Spectrum Management Access Node e MixOSB — centralized, high complexity, optimal T gersovcodines vy
(DSM) algorithms for upstream mixtures of vectored e Vectored lines cancel crosstalk from other vectored and e MiXIWF — distributed, low complexity, sub-optimal VDSL upstream bands USO (25kHz-138kHz), US1 (3. %%
and n_on-vectored DSL to avoid crosstalk from vectored non-vectored lines. e Similar to near-far scenarios in non-vectored DSL . MHZz—5.2 MH2Z), and US2 (8.5 MHz—12MHz) are used.
DDSL nto nc.)n-vg:tored DSL. M ¢ But, non-vectored lines suffer from large crosstalk from
ynamic DECtrum anagemeﬂt the vectored lines running at very high data-rasgse- : :
D .~ Spect M SBSM) bles DSL cially when the vectored lines are short and the non- MlXM I—WF CO”C'USlOnS
namic Spectrum Managem enables ser- :
vi?:/e providgrs 0 automa?e the management and mainte- vectored |ines are long. MixMLWEF is a distributed DSM algorithm with near-optimal e Vectored DSL brings copper pairs to the 100 Mbps pe
nance of their DSL access networks e Existing DSM algorithms optimize the vectored DSL performance and low complexity. formance region. Proper management will bring o
| system and the non-vectored DSL system independently N the full benefits of the technology while maintaining th

Reprofiling Loop Diagnostics Loop

(MixXIWF), but they do not reduce crosstalk from one Power
system into another.

performance of the current DSL systems.

¢ |n mixed-binders with short vectored DSL lines and lon@ler
non-vectored DSL lines, the crosstalk induced by ve
tored lines on non-vectored lines at an SMC needs to ge
managed using DSM algorithms.

Automatic line Diagnostics
repair Daily e DSL
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« Rate target from lines | Upgrade
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Customer ¢ \We propose two DSM algorithms for reducing the crosstalk
In mixed-binder scenarios - MixOSB and MixMLWF.
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