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61. Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) sublayer and base-
band medium, type 10PASS-T

Editors’ Notes: To be removed prior to final publication.

References:

None.

Definitions (to be added to 1.4):

Abbreviations (to be added to 1.5):

Revision History:
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61.1 Overview 

10PASS-T is a Physical Layer signaling system for Ethernet in the first mile. The medium specifications are
aimed at users who want to deliver minimum of 10 Mb/s over single copper pair for at least the distance of
750 meters. The copper category is based on what is used in the access network according to ANSI, ETSI
and ITU-T standards. This system is intended to be used in the public as well as private networks, however
and therefore must be compliant with all the regulatory, governmental and regional requirements for trans-
mission of such signals over public loop plants.

Unlike 100BASE-T and 1000BASE-T, the copper networks have channel characteristics that are very
diverse and therefore it is only possible to discuss the channel behavior only in terms of averages, standard
deviations and small percentage worst case.

61.1.1 Scope

This clause defines the type 10PASS-T Physical Coding Sublayer (PCS) which is has similarities to other
802.3 standards such as 100BASE-T4 but also differs since new sublayers are added within the PCS sub-
layer to accommodate the operation of Ethernet over copper channel.

This clause also defines type 10PASS-T Physical Medium Attachment (PMA) sublayer and type 10PASS-T
Medium Dependent Interface (MDI). Within PMA and MDI new sublayers are defined that will corresponds
to ITU-T, VDSL definition.

61.1.2 Objectives

The following are the objectives for 10PASS-T:

a) To provide 10 Mb/s data rate at the MII.
b) To provide full duplex operation.
c) To provide for operating over unshielded voice grade twisted pair 

TP-2, cable, TBD specified, at distances up to 750 m.
d) To provide a communication channel with a mean ternary symbol 

error rate, at the PMA service interface, of less than one part in 107 with 6 dB noise margin.
e) To provide optional support for operation on multiple pairs

61.1.3 Relation of 10PASS-T to other standards

61.1.4 Summary

61.1.4.1 Summary of Physical Coding Sublayer (PCS) specification

61.1.4.1.1 Summary of MAC-PHY Rate Adaptation specification

61.1.4.1.2 Summary of PHY Loop Aggregation specification
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Scott Simon (ssimon@cisco.com)
Introduction needs something here.

Scott Simon (ssimon@cisco.com)
remain consistent in phrasing about cable types with Clause 54

Scott Simon (ssimon@cisco.com)
use of the word "minimum" is innacurate. It might be better to reference both rate/reach objectives

Scott Simon (ssimon@cisco.com)
should be 100meg, not 10meg at MII

Scott Simon (ssimon@cisco.com)
should be no mention of distances in this clause

Scott Simon (ssimon@cisco.com)
10PASS-T name is not set in stone

Scott Simon (ssimon@cisco.com)
". . . channel with a mean bit error rate of less than one in 10e-7 with a 6dB noise margin at the PMA service interface."

Scott Simon (ssimon@cisco.com)
Clause 61:
something here to mention that we're going to include in the 10PASS-T PCS the ITU G.XXX gamma interface for the purpose of allowing this body of work to be built on by other bodies

Scott Simon (ssimon@cisco.com)
Clauses 62 and 63: should mention the work by their relevant bodies

Scott Simon (ssimon@cisco.com)
replace 10pass-t with "EFM Cu port types"

Scott Simon (ssimon@cisco.com)
make consistent with introduction regarding cable types

Scott Simon (ssimon@cisco.com)
"Rate Matching" rather than "Rate Adaptation"

Scott Simon (ssimon@cisco.com)
this is a function of the pcs

Scott Simon (ssimon@cisco.com)
include the suggested summary by Arthur Marris

Scott Simon (ssimon@cisco.com)
this is included in the PCS
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61.1.4.1.3 Summary of PTM-TC specification

61.1.4.2 Summary of Physical Medium Attachment (PMA) specification

61.1.4.3 Summary of Physical Medium Dependent (PMD) specification

61.1.4.4 Summary of Auto-Negotiation (AUTONEG) and PHY control specification

61.1.5 Application of 10PASS-T

61.1.5.1 Compatibility considerations

61.1.5.2 Incorporating the 10PASS-T PHY into a DTE

61.1.5.3 Use of PHY Rate Matching 

61.1.5.4 Support of PHY Loop Aggregation

61.1.5.5 Use of 10PASS-T PHY for point-to-point communication

61.1.5.6 Support for Auto-Negotiation

61.2 PCS Functional Specifications

61.2.1 MAC-PHY Rate Adaptation functional specifications

61.2.1.1 MAC-PHY Rate Adaptation functions

61.2.1.2 MAC-PHY Rate Adaptation functional interfaces

61.2.1.2.1 MAC-PHY RATE ADAPTATION–MII signals

61.2.1.2.2 MAC-PHY RATE ADAPTATION–Management entity signals

61.2.1.3 MAC-PHY RATE ADAPTATION state diagrams

61.2.1.3.1 MAC-PHY RATE ADAPTATION state diagram constants

61.2.1.3.2 MAC-PHY RATE ADAPTATION state diagram variables

61.2.1.3.3 MAC-PHY RATE ADAPTATION state diagram timer

61.2.1.3.4 MAC-PHY RATE ADAPTATION state diagram functions

61.2.1.3.5 MAC-PHY RATE ADAPTATION state diagrams

61.2.2 PHY Loop Aggregation functional specifications

61.2.2.1 PHY Loop Aggregation functions

61.2.2.2 PHY LOOP AGGREGATION Transmit function

61.2.2.3 PHY LOOP AGGREGATION Receive function
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Scott Simon (ssimon@cisco.com)
included in PCS

Scott Simon (ssimon@cisco.com)
these two will refer to clauses 62 and 62

Scott Simon (ssimon@cisco.com)
AUTONEG is not applicable.  Should reflect the simon phy control presentaion and refer perhaps to G.HS if applicable.

Scott Simon (ssimon@cisco.com)
copy wording of 23.1.5.1

Scott Simon (ssimon@cisco.com)
make app note about how loop agg is used (in particular to acheive a 10 meg long reach link)

Scott Simon (ssimon@cisco.com)
somewhere, the bit exists that describes if the half duplex MAC is capable of RX during a TX.  This is not an electrical signal, but a control mechanism for the rate matching machine

Scott Simon (ssimon@cisco.com)
Hugh recommends that rate adaption, loop agg, and PTM-TC are functions within the PCS, not as separate sublayers

Behrooz and Hugh will get together to figure out a way to structure this

Scott Simon (ssimon@cisco.com)
PTM-TC should be changed to the more generic term TPS-TC here and thoughout the document
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61.2.2.3.1 Error-detecting rules

61.2.2.4 PHY Loop Aggregation functional interfaces

61.2.2.4.1 PHY LOOP AGGREGATION–MII signals

61.2.2.4.2 PHY LOOP AGGREGATION–Management entity signals

61.2.2.5 Frame structure

61.2.2.6 PHY LOOP AGGREGATION state diagrams

61.2.2.6.1 PHY LOOP AGGREGATION state diagram constants

61.2.2.6.2 PHY LOOP AGGREGATION state diagram variables

61.2.2.6.3 PHY LOOP AGGREGATION state diagram timer

61.2.2.6.4 PHY LOOP AGGREGATION state diagram functions

61.2.2.6.5 PHY LOOP AGGREGATION state diagrams

61.2.3 PTM-TC functional specifications

61.2.3.1 PTM-TC functions

61.2.3.1.1 PTM-TC Receive function

61.2.3.1.2 PTM-TC Transmit function

61.2.3.1.3 Error-detecting rules

61.2.3.1.4 PTM-TC Error Sense function

61.2.3.1.5 PTM-TC Carrier Sense function

61.2.3.2 PTM-TC functional interfaces

61.2.3.2.1 PTM-TC–MII interface signals

61.2.3.2.2 PTM-TC–Management entity signals

61.2.3.3 Frame structure

61.2.3.4 PTM-TC state diagrams

61.2.3.4.1 PTM-TC state diagram constants

61.2.3.4.2 PTM-TC state diagram variables

61.2.3.4.3 PTM-TC state diagram timer

61.2.3.4.4 PTM-TC state diagram functions
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61.2.3.4.5 PTM-TC state diagrams

61.3 PMA service interface

61.3.1 PMA_TYPE.indicate

61.3.1.1 Semantics of the service primitive

61.3.1.2 When generated

61.3.1.3 Effect of receipt

61.3.2 PMA_UNITDATA.request

61.3.2.1 Semantics of the service primitive

61.3.2.2 When generated

61.3.2.3 Effect of receipt

61.3.3 PMA_UNITDATA.indicate

61.3.3.1 Semantics of the service primitive

61.3.3.2 When generated

61.3.3.3 Effect of receipt

61.3.4 PMA_CARRIER.indicate

61.3.4.1 Semantics of the service primitive

61.3.4.2 When generated

61.3.4.3 Effect of receipt

61.3.5 PMA_LINK.indicate

61.3.5.1 Semantics of the service primitive

61.3.5.2 When generated

61.3.5.3 Effect of receipt

61.3.6 PMA_LINK.request

61.3.6.1 Semantics of the service primitive

61.3.6.2 Default value of parameter link_control

61.3.6.3 When generated

61.3.6.4 Effect of receipt
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Scott Simon (ssimon@cisco.com)
Clause 61 should end here

Scott Simon (ssimon@cisco.com)
This would be Clause 62 as specific to the short reach baseline and clause 63 as specific to the long reach baseline

Scott Simon (ssimon@cisco.com)


Scott Simon (ssimon@cisco.com)
appropriate headers for each new clause need to be added here.  PMA type, goal, description, applications, etc (as in Clause 61)

Scott Simon (ssimon@cisco.com)
the PMA interface is derived from the ITU alpha/beta interface
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61.3.7 PMA_RXERROR.indicate

61.3.7.1 Semantics of the service primitive

61.3.7.2 When generated

61.3.7.3 Effect of receipt

61.4 PMS-TC service interface

61.5 PMS-TC Functional Specifications

61.5.1 PMA functions

61.5.1.1 PMA Reset function

61.5.1.2 PMA Transmit function

61.5.1.3 PMA Receive function

61.5.1.4 PMA Carrier Sense function

61.5.1.5 Link Integrity function

61.5.1.6 PMA Align function

61.5.1.7 Clock Recovery function

61.5.2 PMA interface messages

61.5.3 PMA state diagrams

61.5.3.1 PMA constants

61.5.3.2 State diagram variables

61.5.3.3 State diagram timers

61.5.3.4 State diagram counters

61.5.3.5 Link Integrity state diagram

61.6 PMA Electrical Specifications

61.6.1 PMA-to-MDI interface characteristics

61.6.1.1 Isolation requirement

61.6.1.2 Transmitter specifications

61.6.1.2.1 Peak differential output voltage
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Scott Simon (ssimon@cisco.com)
see previous page

Scott Simon (ssimon@cisco.com)
just use PMA here. "PMA functions, PMA service interface" etc.  no need to separate PMS-TC from PMA.  PMS-TC functions will be defined within the PMA.

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)
because these clauses will be written from scratch, subheadings may be modified, added or removed

Scott Simon (ssimon@cisco.com)
This is where the PMA section ends and the PMD begins.

The CU spec won't have a PMA electrical spec.  Electrical specs will be in the PMD layers.

Scott Simon (ssimon@cisco.com)
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61.6.1.2.2 Differential output templates

61.6.1.2.3 Differential output ISI (intersymbol interference)

61.6.1.2.4 Transmitter differential output impedance

61.6.1.2.5 Output timing jitter

61.6.1.2.6 Transmitter impedance balance

61.6.1.2.7 Common-mode output voltage

61.6.1.2.8 Transmitter common-mode rejection

61.6.1.2.9 Transmitter fault tolerance

61.6.1.2.10 Transmit clock frequency

61.6.1.3 Receiver specifications

61.6.1.3.1 Receiver differential input signals

61.6.1.3.2 Receiver differential noise immunity

61.6.1.3.3 Receiver differential input impedance

61.6.1.3.4 Common-mode rejection

61.6.1.3.5 Receiver fault tolerance

61.6.1.3.6 Receiver frequency tolerance

61.6.2 Power consumption

61.7 Link segment characteristics

61.7.1 Cabling

61.7.2 Link transmission parameters

61.7.2.1 Insertion loss

61.7.2.2 Differential characteristic impedance 

61.7.2.3 Coupling parameters

61.7.2.3.1 Differential Near-End Crosstalk (NEXT) loss

61.7.2.3.2 Multiple-disturber NEXT (MDNEXT) l

61.7.2.3.3 Equal Level Far-End Crosstalk (ELFEXT) loss

61.7.2.3.4 Multiple-disturber ELFEXT (MDELFEXT) loss
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Scott Simon (ssimon@cisco.com)
These sort of items will be strictly inherited from the relevant DSL specs.  When the drafts are reviewed, we'll need to see if the DSL specs leave anything out that the Ethernet spec should include

Scott Simon (ssimon@cisco.com)
Keep as in Clause 23 but clarify that this spec applies only to devices powered over the Clause 22 MII connector
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61.7.2.3.5 Un-Equal Level UELFEXT (MDELFEXT) loss

61.7.2.4 Delay

61.7.2.4.1 Maximum link delay

61.7.2.4.2 Maximum link delay per meter

61.7.2.4.3 Difference in link delays

61.7.3 Noise

61.7.3.1 Near-End Crosstalk

61.7.3.2 Far-End Crosstalk

61.7.4 Installation practice

61.7.4.1 Connector installation practices

61.7.4.2 Disallow use of Category 3 cable with more than four pairs

61.7.4.3 Allow use of Category 5 jumpers with up to 25 pairs

61.8 MDI specification

61.8.1 MDI connectors

61.8.2 Crossover function

61.9 System considerations

61.10 Environmental specifications

61.10.1 General safety

61.10.2 Network safety

61.10.2.1 Installation

61.10.2.2 Grounding

61.10.2.3 Installation and maintenance guidelines

61.10.2.4 Telephony voltages

61.10.3 Environment

61.10.3.1 Electromagnetic emission

61.10.3.2 Temperature and humidity
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Scott Simon (ssimon@cisco.com)
Strike these two clauses as holdovers from 100Base-T

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)
TBD the connector spec, if there is one.

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)
To what degree do DSL standards specify environmental specifications?

Scott Simon (ssimon@cisco.com)
Replace the spec with informative references. Ed Eckert will provide some relevant text here.
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61.11 PHY labeling

61.12 Timing summary

61.12.1 Timing references

61.12.2 Definitions of controlled parameters

61.12.3 Table of required timing values

61.13 Protocol Implementation Conformance Statement (PICS) proforma for Clause 61, Physical Cod-
ing Sublayer (PCS), Physical Medium Attachment (PMA) sublayer, and baseband medium, type 
10PASS-T

61.13.1 Introduction

61.13.2 Identification

61.13.2.1 Implementation identification

61.13.2.2 Protocol summary

61.13.3 Major capabilities/options

61.13.4 PICS proforma tables for the Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) sub-
layer and baseband medium, type 10PASS-T

61.13.4.1 Compatibility considerations

61.13.4.2 PCS Transmit functions

61.13.4.3 PCS Receive functions

61.13.4.4 Other PCS functions

61.13.4.5 PCS state diagram variables

61.13.4.6 PMA service interface

61.13.4.7 PMA Transmit functions 

61.13.4.8 PMA Receive functions

61.13.4.9 Link Integrity functions

61.13.4.10 PMA Align functions

61.13.4.11 Other PMA functions

61.13.4.12 Isolation requirements

61.13.4.13 PMA electrical requirements
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Scott Simon (ssimon@cisco.com)

Scott Simon (ssimon@cisco.com)
Timing characteristics of managed objects.  Need advice from one of the 802.3 experts on 61.12

Possible example: A managed object variable for DMT tones is adjusted via the managment interface.  What is the max time that this operation can take internally?  When can the next dependent operation be initiated? etc.

Scott Simon (ssimon@cisco.com)
This entire section regarding PICS is removed.  It will be regenerated upon the completion of the rest of the Cu clauses.
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61.13.4.14 Characteristics of the link segment

61.13.4.15 MDI requirements

61.13.4.16 General safety and environmental requirements

61.13.4.17 Timing requirements
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