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ITU-T Recommendation G.991.2 

Single-pair high-speed digital subscriber line (SHDSL) transceivers 

Amendment 3 
 

 

 

 

Summary 
The following text reflects the agreed modification for a third amendment to ITU-T Rec. G.991.2 
(2003). Amendment 3 contains an update to ITU-T Rec. G.991.2 defining a new TPS-TC for PTM 
Transport based on 64/65-octet packet encapsulation. The text modifications relative to ITU-T 
Rec. G.991.2 (2003) are shown with revision marks.  

 

 

Source 
Amendment 3 to ITU-T Recommendation G.991.2 (2003) was approved on 6 September 2005 by 
ITU-T Study Group 15 (2005-2008) under the ITU-T Recommendation A.8 procedure. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of 
ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing 
Recommendations on them with a view to standardizing telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 
these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 
prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 
telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 
mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the 
Recommendation is achieved when all of these mandatory provisions are met.  The words "shall" or some 
other obligatory language such as "must" and the negative equivalents are used to express requirements. The 
use of such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may 
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, 
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others 
outside of the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had received notice of intellectual property, 
protected by patents, which may be required to implement this Recommendation. However, implementors 
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the 
TSB patent database. 
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ITU-T Recommendation G.991.2 

Single-pair high-speed digital subscriber line (SHDSL) transceivers 

Amendment 3 

1) Modification to Table E.22 

Modify Table E.22 as follows: 

Table E.22/G.991.2 – Supported TPS-TCs in dual-bearer mode 

Type Description TPS-TCa TPS-TCb 

1 STM + 
Broadband 

Synchronous ISDN BRA (E.8) 
LAPV5 Enveloped POTS or ISDN 
(E.13) (Note 2) 
STM with DSC (E.12) 

Clear Channel (E.1) 
Clear Channel Byte-Oriented (E.2) 
Unaligned DS1 (E.3) (Note 1) 
Aligned DS1/Fractional DS1 (E.4) 
(Note 1) 
Unaligned D2048U (E.5) (Note 2) 
Unaligned D2048S (E.6) (Note 2) 
Aligned D2048S/Fractional D2048S 
(E.7) (Note 2) 
ATM (E.9) 
PTM (HDLC-based) (E.11) 
PTM (64/65-Octet-based) (E.15) 

2 STM + 
Cell/Packet 

Unaligned DS1 (E.3) (Note 1) 
Aligned DS1/Fractional DS1 (E.4) 
(Note 1) 
Unaligned D2048U (E.5) (Note 2) 
Unaligned D2048S (E.6) (Note 2) 
Aligned D2048S/Fractional D2048S 
(E.7) (Note 2) 

ATM (E.9) 
PTM (HDLC-based) (E.11) 
PTM (64/65-Octet-based) (E.15) 

3 STM + Clear 
Channel 

Unaligned DS1 (E.3) (Note 1) 
Aligned DS1/Fractional DS1 (E.4) 
(Note 1) 
Unaligned D2048U (E.5) (Note 2) 
Unaligned D2048S (E.6) (Note 2) 
Aligned D2048S/Fractional D2048S 
(E.7) (Note 2) 

Clear Channel (E.1) 
Clear Channel Byte-Oriented (E.2) 

NOTE 1 – Denotes TPS-TC modes that typically apply only in North American networks. 
NOTE 2 – Denotes TPS-TC modes that typically apply only in European networks. 
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2) Change of text in clause E.10 
Change two occurrences of "... E.1 through E.9 and E.11 through E.13" in the first sentence, and "... 
E.1 to E.9 and E.11 to E.13" in the last sentence, as follows: 

... E.1 through E.9 and E.11 through E.13 and E.15... and 

... E.1 to E.9 and E.11 to E.13 and E.15 ... 

3) Modification to Table E.34a 

Modify Table E.34a as follows: 

Table E.34a/G.991.2 – TPS-TCs from dual-bearer mode 
Types 1 and 2 for which DRR is supported 

Type Description TPS-TCa TPS-TCb 

1 STM + 
Broadband 

Synchronous ISDN BRA (E.8) 
LAPV5 Enveloped POTS or ISDN 
(E.13) 
STM with DSC (E.12) 

Clear Channel Byte-Oriented (E.2) 
Aligned DS1/Fractional DS1 (E.4) 
Aligned D2048S/Fractional D2048S 
(E.7) 
ATM (E.9) 
PTM (HDLC-based) (E.11) 
PTM (64/65-Octet-based) (E.15) 

2 STM + 
Cell/Packet 

Aligned DS1/Fractional DS1 (E.4)  
Aligned D2048S/Fractional D2048S 
(E.7)  

ATM (E.9) 
PTM (HDLC-based) (E.11) 
PTM (64/65-Octet-based) (E.15) 

NOTE – See Table E.22 for the complete definitions of TPS-TC Types for dual-bearer mode. 

4) Modification to title of clause E.11 

Change the title of clause E.11 to read as follows: 

E.11 TPS-TC for PTM transport (HDLC based) 
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5) Modifications to Annex E on 'Application-specific TPS-TC Framing' 

Add the following new clause E.15 to Annex E defining a new TPS-TC for PTM Transport based on 
64/65-octet encapsulation. 

E.15 TPS-TC for PTM transport (64/65-octet-based) 

E.15.1 Packetized data transport 

E.15.1.1 Functional model 
The functional mode of packetized data transport is presented in Figure E.19. In the transmit 
direction, the PTM entity obtains data packets to be transported over SHDSL from the application 
layer interface. The PTM entity processes each packet and applies it to the γ-interface for 
packetized data transport. The PTM TPS-TC receives the packet from γ-interface, encapsulates it 
into a special frame (PTM-TC frame) and maps it into PMS-TC frame (transmission frame) for 
transmission over the SHDSL link. 

In the receive direction, the PTM-TC frame extracted from the received PMS-TC frame is directed 
into the PTM-TC. The PTM-TC recovers the transported packet and delivers it to the PTM entity 
via the γ-interface. 

The PTM path-related OAM data, including information on errored packets, shall be presented to 
the TPS-TC management entity providing all necessary OAM functions to support the PTM-TC. 

The γ-interface is described in E.11.3.1. The α/β-interfaces are application-independent and thus 
have the same format as for other TPS-TCs (see E.11.3.2). 

E.15.2 Transport of PTM data 
The transport of PTM data shall be as specified in E.11.2. 

E.15.3 Interface description 
The interface description shall be as specified in E.11.3. 

E.15.4 PTM TPS-TC functionality 
The following PTM TPS-TC functionality should be applied to both Rx and Tx direction. 

E.15.4.1 Packet encapsulation 
For packet encapsulation a 64/65-octet-type mechanism shall be used with detailed characteristics 
as specified in Annex N/G.992.3. 

Both a 16-bit and a 32-bit CRC are defined in Annex N/G.992.3. The STU-C shall support both of 
these CRC types. The STU-R shall support at least one of these CRC types. A bit in G.994.1, CRC 
Type, when received by an STU-C, shall indicate which CRC type will be used in both the 
upstream and downstream direction. When CRC Type is set to a 1 in an MS message, it indicates 
the 16-bit CRC; when CRC Type is set to a 0, it indicates the 32-bit CRC. 

In a CL message the CRC Type bit shall always be set to a 1. In the MS message, if, and only if, 
both the CL and CLR indicate a 1, then the MS message indicates a 1 for the CRC Type bit. 

E.15.4.2 Packet error monitoring 

Packet error monitoring includes detection of invalid and errored frames at receive side as specified 
in Annex N/G.992.3. 

E.15.4.3 Data rate decoupling 
Data rate decoupling is accomplished as specified in Annex N/G.992.3. 
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E.15.4.4 Frame delineation 
The PTM-TC frames should be delineated as specified in Annex N/G.992.3. 

E.15.4.5 Mapping to the SHDSL framing 
Packets are mapped into the SHDSL payload on a byte by byte basis as specified in E.11.4.5. 
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