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Abst ract

Thi s docunent specifies extensions to the Access Node Control

Prot ocol (ANCP), defined in RFC6320, to support Passive Optical

Net wor ks (PON) and evol ving DSL technol ogi es such as Gfast. To
acconmpdat e t hese di verse access environnents, this docunent updates
RFC6320 by noderni zi ng exi sting termninol ogi es, adapting nessage

fl ows, and defining new Type-Length-Value (TLV) attributes.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

Status information for this docurment may be found at
https://datatracker.ietf.org/doc/draft-I|ihaw -ancp-protocol -access-
extension/.

Source for this draft and an issue tracker can be found at
https://github. coml G C-de/draft-1ihaw -ancp-protocol -access-
ext ensi on.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 3 Decenber 2026.
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1. Introduction

Wil e [ RFC6934] outlines the application of ANCP to Passive Optical
Net wor ks (PON), the core ANCP specification ([ RFC6320]) has not yet
been updated to natively support these deploynments. Concurrently,
DSL technol ogy has continued to advance, introducing upgraded
standards like G fast, VDSL2 Vectoring, and VDSL2 Annex Q to deliver
significantly hi gher bandw dths over the last mle. To bridge this
gap, this docunent updates the protocol to enconpass these nodern

tel econmuni cati on access technol ogi es by specifying the necessary new
TLVs not currently supported by [ RFC6320].

2. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB8174] when, and only when, they appear in all
capitals, as shown here

This section repeats some definitions from[RFC6320] and [ RFC6934],
but al so updates sone definitions where appropriate.

Access Node (AN)
Net wor k devi ce [ RFC5851], usually located at a service provider
central office or street cabinet that term nates access (Il ocal)
| oop connections from subscribers. 1|n case the access loop is
a Digital Subscriber Line (DSL), the Access Node provi des DSL
signal termination and is referred to as a DSL Access
Mul tiplexer (DSLAM. 1In case the access loop is a Passive
Optical Network (PON), the Access Node is referred to as an
Optical Line Terminal (OLT).

Optical Line Terminal (OLT):
The OLT is located in the service provider’s central office
(CO or street cabinet. It term nates and aggregates nultiple
PONs (providing fiber access to nmultiple prem ses or
nei ghbor hoods) on the subscriber side and interfaces with the
Net wor k Access Server (NAS) that provides subscriber
managenent .

Optical Network Term nal (ONT)
The ONT term nates PON on the network side and provides PON
adaptation. The subscriber side interface and the | ocation of
the ONT are dictated by the type of network deploynent. For an
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FTTP depl oynment (with fiber all the way to the apartnent or
living unit), ONT has Ethernet (Fast Ethernet (FE) / G gabit
Et hernet (GE) / Multinedia over Coax Alliance (MCA))
connectivity with the Hone Gateway (HGWN / Custoner Prem ses
Equi pnrent (CPE). In certain cases, one ONT nay provide
connections to nore than one Honme Gateway at the sane tine.

Optical Network Unit (ONU):
The ONU is a generic termdenoting a device that term nates any
one of the distributed (leaf) endpoints of an Optical
Distribution Network (CODN), inplenents a PON protocol, and
adapts PON PDUs to subscriber service interfaces. 1In the case
of a multi-dwelling unit (MDU) or multi-tenant unit (MIU), a
mul ti-subscriber ONU typically resides in the basenment or a
wiring closet (FTTB case) and has FE/ GE/ Et hernet over native
Et hernet link or over xDSL (typically VDSL2) connectivity with
each CPE at the subscriber premises. 1In the case where fiber
is termnated outside the preni ses (neighborhood or curb side)
on an ONT/ONU, the | ast-I|eg-prenises connections could be via
exi sting or new copper, with xDSL physical |ayer (typically
VDSL2). In this case, the ONU effectively is a "PON-fed
DSLAM'. I n new FTTdp based depl oynents the access node is
naned DPU (Distribution Point Unit). Basically from ANCP
perspective this node provides the sanme functionality. Besides
VDSL2, G fast is mature and wi dely depl oyed.

3. Mdification to ANCP - Ceneral Aspects

When applied to PON, ANCP nessage formats remain identical to those
described in Section 3.5.1 of [RFC6320]. However, specific nessage
descriptions nmust be updated to broaden their applicability beyond
DSL depl oynents to include other access networKks.
Specifically, the ANCP Adjacency nessage is extended to support
access technol ogi es beyond DSL. To achieve this, the follow ng
exi sting ANCP capabilities are updated to specify an Access
Technol ogy of "ANY"
* Capability Type: Access Topol ogy D scovery = 0x01

- Access technol ogy: ANY

- Length (in bytes): O

- Capability Data: NULL

- For the detailed protocol specification of this capability, see
Section 6 of [RFC6320].
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* Capability Type: Access Line Configuration = 0x02

- Access technol ogy: ANY
- Length (in bytes): O

- Capability Data: NULL

June 2026

- For the detailed protocol specification of this capability, see

Section 7 of [RFC6320].

* Capability Type: Access Renpte Line Connectivity Testing = 0x04

- Access technol ogy: ANY
- Length (in bytes): 0

- Capability Data: NULL

- For the detailed protocol specification of this capability, see

Section 8 of [RFC6320].

4. Modification to DSL-Type TLV 0x0091
Add the followi ng new DSL-Type val ues.
Val ue: 32-bit unsigned integer
* Gfast =8
* VDSL2 Annex Q = 9
* SDSL bonded = 10
* VDSL2 bonded = 11
* G fast bonded = 12
*  VDSL2 Annex Q bonded = 13

5. Extension to DSL Sub TLV

DSL sub TLVs are listed in Section 6.5 of [RFC6320].

besi de existing TLVs the foll owi ng new TLVS.
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5.1. Expected Throughput (ETR) TLV
*  Type: 0x009B Expected Throughput at L2 (ETR) upstream
- Length: 4 bytes
- Value: Rate in kbits/s as a 32-bit unsigned integer.

- Description: Reports the expected throughput upstream after
retransmssion (ITU-T G 997.2, clause 7.11.1.2).

*  Type: 0x009C Expected Throughput at L2 (ETR) downstream
- Length: 4 bytes
- Value: Rate in kbits/s as a 32-bit unsigned integer.

- Description: Reports the expected throughput downstream after
retransm ssion (I TUT G 997.2, clause 7.11.1.2).

5.2. Attainabl e Expected Throughput (ATTETR) TLV
*  Type: 0x009D Attai nabl e Expected Throughput (ATTETR) upstream
- Length: 4 bytes
- Value: Rate in kbits/s as a 32-bit unsigned integer.

- Description: Reports the attainabl e expected throughput
upstreamat L2 (ITUT G 997.2, clause 7.11.2.2).

*  Type: OxO009E Attai nabl e Expected Throughput (ATTETR) downstream
- Length: 4 bytes
- Value: Rate in kbits/s as a 32-bit unsigned integer.

- Description: Reports the attainabl e expected throughput
downstreamat L2 (ITU-T G 997.2, clause 7.11.2.2).

5.3. Gamua Data Rate (GDR) TLV
*  Type: Ox009F Gamma data rate (GDR) upstream
- Length: 4 bytes

- Value: Rate in kbits/s as a 32-bit unsigned integer.
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5. 4.

- Description: Reports the Ganma data rate (CGDR)

- upstream (I TU-T G 997.2, clause 7.11.1.3).

Type: Ox00A0 Gamma Data Rate (GDR) downstream

- Length: 4 bytes

- Value: Rate in kbits/s as a 32-bit unsigned integer.

- Description: Reports the Ganma data rate (GDR)

- downstream (I TU-T G 997.2, clause 7.11.1.3).

Attai nabl e Gamma Data Rate (ATTGDR) TLV

Type: Ox00Al Attainable Gamma data rate (ATTGDR) upstream
- Length: 4 bytes

- Value: Rate in kbits/s as a 32-bit unsigned integer.

2026

- Description: Reports the attainable Gamma data rate upstream

(ATTGDR) (ITU-T G 997.2, clause 7.11.2.3).
Type: Ox00A2 Attainable Gamma data rate (ATTGDR) downstream
- Length: 4 bytes

- Value: Rate in kbits/s as a 32-bit unsigned integer.

- Description: Reports the attainable Gamma data rate (ATTGDR)

downstream (I TU-T G 997.2, clause 7.11.2.3).

6. ANCP-Based PON Topol ogy Di scovery

Thi

6. 1.

s section describes topol ogy discovery nessages applied for PON.
TLVs not addressed here remain the same as applied for DSL.

ANCP Port Up and Port Down Event Message Descriptions

The format of the ANCP Port Up and Port Down Event messages is shown
Figure 1. It has the sane format as the one described in section

in

6.3 of RFC6320.

is

G ese,

updat ed as Access-Line-Attributes TLV.

The only difference is that DSL-Line-Attributes TLV
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| TCP/ 1 P Encapsul ati ng Header (Section 3.2) |
i i i T i I S i e s o o i i
ANCP Ceneral Message Header

I I
+ (Section 3.6.1) +
I I
B i s T T i i o S o T Ji I
I I
~ Unused (20 byt es) ~
I I
I e I S i S i i S
| x| x| x| x| x| x| X] x| Message Type | Tech Type | Reserved |
B i s T T i i o S o T Ji I
| # of TLVs | Extension Block |ength (bytes)|
i I i S s S i I S SN i
I I
~ Access line identifying TLV(S) ~
I I
B i s T T i i o S o T Ji I
| ACCESS- Li ne- Attributes TLV |
~ ( MANDATORY in Port Up, OPTIONAL in Port Down) ~
I I
I e I S i S i i S

Figure 1: Format of the ANCP Port Up and Port Down Event Messages
for PON Topol ogy Discovery

NOTE: TLVs MAY be in a different order fromwhat is shown in this
figure.

See Section 3.6.1 of [RFC6320] for a description of the ANCP general
message header. The Message Type field MJST be set to 80 for Port
Up, 81 for Port Down. It is applicable to both DSL and PON based
access systens. The 4-bit Result field MIST be set to zero
(signifying lgnore). The 12-bit Result Code field and the 24-bit
Transaction ldentifier field MIST al so be set to zeroes. O her
fields in the general header MJST be set as described in Section 3.6
of [ RFC6320].

The five-word Unused field is a historical |leftover. The handling of
unused/reserved fields is described in Section 3.4 of [RFC6320].

The remai ni ng nessage fields belong to the "extension bl ock”, and are
described as foll ows:
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6

6

6

2

2

2

Extension Flags (8 bits): The flag bits denoted by 'x' are currently
unspeci fied and reserved.

Message Type (8 bits): Message Type has the sanme value as in the
general header (i.e., 80 or 81).

Tech Type (8 bits): MJIST be set to O0x01 (PON).
Reserved (8 bits): set as described in Section 3.4 of [RFC6320].

# of TLVs (16 bits): The nunmber of TLVs that follow, not counting
TLVs encapsul ated wi thin other TLVs.

Extensi on Bl ock Length (16 bits): The total length of the TLVs
carried in the extension block in bytes, including any padding within
i ndi vi dual TLVs.

TLVs: One or nore TLVs to identify a PON Access |ine and zero or nore
TLVs to define its characteristics

PON Access Line ldentification
Most ANCP nessages involve actions relating to a specific access
line. Thus, it is necessary to describe how PON access lines are
identified within those nmessages. This section defines four TLVs for
that purpose and provides an informative description of how they are
used in PON. TLVs not addressed here remai n unchanged as applied for
DSL.
1. Access-Loop-Circuit-1D TLV
*  Type: 0x0001
* Description: A locally adm ni stered human-readabl e string
generated by or configured on the Access Node, uniquely
i dentifying the correspondi ng access | oop | ogical port on the user
side of the Access Node, as described in Section 5.7 of [TR156].
* Length: Up to 63 bytes
* Value: ASCII string
2. Access-Loop-Renote-1D TLV

*  Type: 0x0002
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6

6

G ese,

2

2

3.

4.

Descri ption: An operator-configured string that uniquely
identifies the user on the associated access |line, as described in
Section 5.7 of [TR156].
Length: Up to 63 bytes
Val ue: ASCII| string

PON- Access-Line-Attributes TLV
Type: 0x0012

Description: This TLV encapsul ates attribute val ues of a PON
access line serving a subscri ber.

Length: Variable (up to 1023 bytes)
Val ue: One or nore encapsul ated TLVs corresponding to PON access
line attributes. The PON- Access-Line-Attributes TLV MJUST contain
at |l east one TLV when it is present in a Port Up or Port Down
message. The actual contents are determ ned by the AN contro
application. Technol ogy-independent attributes of [ RFC6320], such
as TLVOx0090, are valid for PON and not repeated here.

PON- Access- Type TLV
Type: 0x0097
Description: Indicates the type of PON transm ssion systemin use.
Length: 4 bytes

Val ue: 32-bit unsigned integer

- OIHER = 0

- GPON =1

- XGPONL = 2
- TWDM PON = 3
- XGS-PON = 4
- WMPON = 5
- Unknown = 7
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- 25GS-PON = 8
- 50G PON =9

6.2.5. ONT/ ONU- Aver age- Dat a- Rat e- Downst ream TLV

*  Type: 0x00BO

* Description: ONT/ONU downstream average data rate L2

* Length: 4 bytes

* Value: Rate in kbits/s as a 32-bit unsigned integer
6.2.6. ONT/ ONU- Peak- Dat a- Rat e- Downst r eam TLV

*  Type: 0x00Bl

* Description: ONT/ONU downstream peak data rate L2

* Length: 4 bytes

* Value: Rate in kbits/s as a 32-bit unsigned integer
6.2.7. ONT/ ONU- Maxi num Dat a- Rat e- Upstream TLV

*  Type: 0x00B2

* Description: ONT/ONU upstream nmaxi mum data rate L2

* Length: 4 bytes

* Value: Rate in kbits/s as a 32-bit unsigned integer
6.2.8. ONT/ ONU- Assur ed- Dat a- Rat e- Upstream TLV

*  Type: 0x00B3

* Description: ONT/ONU upstream assured data rate L2

* Length: 4 bytes

* Value: Rate in kbits/s as a 32-bit unsigned integer
6.2.9. PON- Tree- Maxi mum Dat a- Rat e- Upstream TLV

*  Type: 0x00B4
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* Description: PON Tree upstream maxi mum data rate L2

* Length: 4 bytes

* Value: Rate in kbits/s as a 32-bit unsigned integer
6.2.10. PON Tree- Maxi num Dat a- Rat e- Downstream TLV

*  Type: 0x00B5

* Description: PON Tree downstream nmaxi num data rate L2

* Length: 4 bytes

* Value: Rate in kbits/s as a 32-bit unsigned integer
6.2.11. Reserved TLV

*  Type: 0x00B6 - 0x00B7

* Description: Reserved

* Length: thd

*  Value: thd
7. Security Considerations

Thi s docunent does not introduce additional security considerations
beyond those di scussed in [ RFC6320] and [ RFC6934].

8. | ANA Consi derations
8.1. Early I ANA Allocation Request

Note to the RFC Editor and | ANA: Miltiple vendors have already

i mpl emrent ed the ANCP extensions described in this docunent, and the
exact TLV Type val ues specified below are actively deployed in
production networks. To prevent severe breakage of backwards
conpatibility within this existing depl oyed base, the authors
formally request the early allocation of these specific TLV Type
val ues according to the procedures defined in [ RFC7120].

8.2. ANCP TLV Type Registry
Thi s docunent defines the follow ng sets of new TLVs for PON and

evol ving DSL access technol ogi es. Sone val ues previously defined by
[ RFC6320] are referenced here for conpl et eness.
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I ANA is requested to allocate the specific code points |isted bel ow
in the "ANCP TLV Type" registry.

[ bbb s s e p—p——r U
| Type Code | TLV Nane | Reference |
| 0x0000 | Reserved | RFC 6320 |
N o m e e e e e e e e e e e e e emamao - N +
| O0x0001 | Access-Loop-Circuit-1D | RFC 6320 |
S o e m e e e e e e e e e e e e mo oo S +
| 0x0002 | Access-Loop-Renpte-1D | RFC 6320 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x0003 | Access-Aggregation-Circuit-1D ASCl | | RFC 6320 |
N o m e e e e e e e e e e e e e emamao - N +
| 0x0005 | Service-Profil e-Nane | RFC 6320 |
S o e m e e e e e e e e e e e e mo oo S +
| 0x0006 | Access-Aggregation-Circuit-ID-Binary | RFC 6320 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x0011 | Command | RFC 6320 |
N o m e e e e e e e e e e e e e emamao - N +
| 0x0012 | PON-Access-Line-Attributes | RFC TBD1 |
S o e m e e e e e e e e e e e e mo oo S +
| 0x0097 | PON-Access- Type | RFC TBD1 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x0098 | Reserved | RFC TBD1 |
N o m e e e e e e e e e e e e e emamao - N +
| 0x0099 | Reserved | RFC TBD1 |
S o e m e e e e e e e e e e e e mo oo S +
| OxO009A | Reserved | RFC TBD1 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x009B | Expected Throughput (ETR) upstream | RFC TBD1 |
N o m e e e e e e e e e e e e e emamao - N +
| 0x009C | Expected Throughput (ETR) downstream | RFC TBD1 |
S o e m e e e e e e e e e e e e mo oo S +
| 0x009D | Attainabl e Expected Throughput | RFC TBD1 |
| | (ATTETR) upstream | |
R o m e e e e e e e e e e e e e e e ao oo R +
| Ox009E | Attainable Expected Throughput | RFC TBD1 |
| | (ATTETR) downstream | |
S o e m e e e e e e e e e e e e mo oo S +
| Ox009F | Gamma Data Rate (GDR) upstream | RFC TBD1 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| Ox00AO0 | Gamma Data Rate (GDR) downstream | RFC TBD1 |
N o m e e e e e e e e e e e e e emamao - N +
| Ox00A1 | Attainable Gamma Data Rate (ATTGDR) | RFC TBD1 |
| | upstream | |
Fom e e Fom e +
| O0x00A2 | Attainable Garma Data Rate (ATTGDR) | RFC TBD1 |
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| | downstream I |

o m e e e - e o m e e e - +
| Ox00BO | ONT/ ONU- Aver age- Dat a- Rat e- Downstream | RFC TBD1 |
M o m e e e e e e e e e e e oo oo M +
| Ox00B1 | ONT/ ONU- Peak- Dat a- Rat e- Downstream | RFC TBD1 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x00B2 | ONT/ ONU- Maxi mum Dat a- Rat e- Upst r eam | RFC TBD1 |
o m e e e - e o m e e e - +
| Ox00B3 | ONT/ ONU- Assur ed- Dat a- Rat e- Upst r eam | RFC TBD1 |
M o m e e e e e e e e e e e oo oo M +
| Ox00B4 | PON-Tree- Maxi num Dat a- Rat e- Upstream | RFC TBD1 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x00B5 | PON- Tree- Maxi mum Dat a- Rat e- Downstream | RFC TBD1 |
o m e e e - e o m e e e - +
| Ox00B6 | Reserved | RFC TBD1 |
M o m e e e e e e e e e e e oo oo M +
| Ox00B7 | Reserved | RFC TBD1 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
| 0x0106 | Status-Info | RFC 6320 |
o m e e e - e o m e e e - +
| 0x1000 | Target (single access |line variant) | RFC 6320 |
M o m e e e e e e e e e e e oo oo M +
| 0x1001 - | Reserved for Target variants | RFC 6320 |
Fom e oo o m e e e e e e e e e e e e aao o Fom e oo +
Table 1

Note to the RFC Editor: Please replace "TBD1" with the assigned RFC
nunber prior to publication.

8.3. Creation of the ANCP DSL- Type Registry

Thi s docunent requests that 1 ANA create a new registry titled "ANCP
DSL- Type" within the Access Node Control Protocol (ANCP).

The registration procedure for this registry is "I ETF Review' as
defined in RFC 8126.

The registry consists of 32-bit unsigned integers. |ANA is requested

to populate this newregistry with the initial values defined in RFC
6320, as well as the new values defined in this docunent (which are
subject to the early allocation request noted above).
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f ool oo s e
| Value | Description | Reference |
B e ool ool ety
| 1 | ADSL1 | RFC 6320 |
+------- I I I I I +
| 2 | ADSL2 | RFC 6320 |
+----- - I T I +
| 3 | ADSL2+ | RFC 6320 |
+------- R i F--- - - - +
| 4 | VDSL1 | RFC 6320 |
+------- I I I I I +
| 5 | VDSL2 | RFC 6320 |
+----- - I T I +
| 6 | SDSL | RFC 6320 |
+------- R i F--- - - - +
| 7 | Unknown | RFC 6320 |
+------- I I I I I +
| 8 | G fast | TBD1 |
+----- - I T I +
| 9 | VDSL2 Annex Q | TBD1 |
+------- R i F--- - - - +
| 10 | SDSL bonded | TBD1 |
+------- I I I I I +
| 11 | VDSL2 bonded | TBD1 |
+----- - I T I +
| 12 | G fast bonded | TBD1 |
+------- R i F--- - - - +
| 13 | VDSL2 Annex Q bonded | TBD1 |
+------- I I I I I +

Tabl e 2
8.4. Creation of the ANCP PON- Access- Type Registry

Thi s docunent requests that I ANA create a new registry titled "ANCP
PON- Access- Type" within the Access Node Control Protocol (ANCP)
par anet ers.

The registration procedure for this registry is "I ETF Review' as
defined in RFC 8126.

The registry consists of 32-bit unsigned integers representing the
type of PON transm ssion systemin use. |ANA is requested to
popul ate this newregistry with the initial values defined in this
docunent (which are subject to the early allocation request noted
above) .
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[ bl s e e s
| Value | Description | Reference |
[ S sl e e et
| 0 | OTHER | TBD1 |
+------- L i I +
| 1 | GPON | TBD1 |
+----- - I i I +
| 2 | XG PONL | TBD1 |
+------- F-- - - - - - F--- - - - +
| 3 | TWDMV PON | TBD1 |
+------- L i I +
| 4 | XGS- PON | TBD1 |
+----- - I i I +
| 5 | DM PON | TBD1 |
+------- F-- - - - - - F--- - - - +
| 7 | Unknown | TBD1 |
+------- L i I +
| 8 | 25G5-PON | TBDL |
+----- - I i I +
| 9 | 50G PON | TBD1 |
+------- F-- - - - - - F--- - - - +
Table 3
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