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Abst r act

Thi s docunent extends PCEP-LS by defining several new sub-TLVs for
the LS object to report the fgMIN topol ogy resource information,
whi ch includes timeslot occupation status of |inks and the

rel ati onship between the FGQUJ client and the occupied timeslots.

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

Internet-Drafts are draft docunents valid for a maxi mum 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 2 Septenber 2026
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunent nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction

MIN(Metro Transport Network) [ITU-T_G 8310] is a new generation of
transport network technol ogy systemdefined by ITUT. MIN integrates
packet and TDM t echnol ogi es, enabling conpatibility wth Ethernet
protocol stacks while neeting differentiated requirenments of the 5G
era, such as hard isolation, low latency, and high reliability, thus
further enhancing the bearer capability of 5G networks. On this
basis, the fgMIN technology [I TU- T_G 8312. 20]i ncor porates fine-
grained slicing into the MIN architecture, providing a | owcost,
refined, hard-isolated, and fine-grained bearer channels. The fgMIN
technology further refines the granularity of hard slicing fromb5
Goit/s to 10 Moit/s, neeting the differentiated service bearer
requirenents of vertical industry applications and private |ine
services, such as small bandw dth, high isolation, and high security.
The fgMIN technology is one of the neans to realize network resource
partitions(NRP) [RFC9543].

f gMIN uses the managenent and control systemto performcentralized
pat h conputation. However, the current MIN management and contro
standard [I TU-T_G 8350] only defines the functions of topol ogy and
resource collection and does not specify specific protocols.
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[ RFC5440] describes the Path Conputation El enent Conmuni cation
Protocol (PCEP). PCEP defines the conmunication between a Path
Conputation Cient (PCC) and a Path Conputation El enent (PCE), or
between PCEs. PCEP-LS [I-D.ietf-pce-pcep-1s] extends PCEP to enable
the collection of link-state and TE i nformati on from networ ks and
sharing with PCE by extending a new LS Report nessage. Therefore,
the PCEP-LS can be extended to support the reporting of fgMIN

t opol ogy resources.

Thi s docunent extends PCEP-LS by defining several new sub-TLVs for
the LS object to report the fgMIN topol ogy resource information,
whi ch includes tinmeslot ccupation status of |inks and the

rel ationship between the FGU client and the occupied tineslots.

1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capital s, as shown here.

2. Protocol Extensions
2.1. OPEN nject
2.1.1. LS Capability TLV

[1-D.ietf-pce-pcep-1s] defines LS CAPABILITY TLV for use in the OPEN
oject for link-state (and TE) distribution via PCEP capability
adverti senent.

Thi s docunent defines a new flag in the flags field of the LS
CAPABI LI TY TLV to indicate the support of fgMIN resource infornmation
reporting.

Bit M(fgMIN state collection, 1-bit): if set to 1 by a PCC, the M
Flag indicates that the PCC allows the reporting of fgMIN resource
information | earned via other neans like LLDP;, if set to 1 by a PCE,
the MFlag indicates that the PCE is capabl e of receiving fgMIN
resource infornation.

2.2. LS Object
The LS (link-state) object is defined by [I-D.ietf-pce-pcep-1s], it

MUST be carried within LSRpt nessages. The LS object contains a set
of TLVs used to specify the target node’'s or link's information.
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[I-D.ietf-pce-pcep-1s] also defines the Link Descriptors TLV, it
contains Link Descriptors for each link. The value of it contains
one or nore Link Descriptor Sub-TLVs.

Thi s docunent defines four kind of Link Descriptor Sub-TLVs to
describe the fgMIN resource i nformation.

2.2.1. Parent NRP | D Sub-TLV

The Parent NRP I D sub-TLV indicates the NRP I D that the |ink bel ongs
to. This sub-TLV is an optional sub-TLV MAY be included in the Link
Descriptors TLW.

At nost one instance of this sub-TLV can be included in the Link
Descriptors TLV. The format of this sub-TLV is shown in Figure 1.

0 1 2 3

01234567890123456789012345678901
L e i S e I S ek i S N SR S
| Type | Lengt h |
B i s T T i i o S o T Ji I
| NRP-1 D |
i I i S e S it SN DU DU SRS

Figure 1: Parent NRP | D Sub-TLV

wher e:
Type: TBDl, needs to be allocated by | ANA
Length: the length of NRP-I1D, equals to 4.
NRP-1D: 4-bit length, the value of NRP-IDis the slice ID of the
service-layer interface (MIN client or CGE/ 10CGE interface) of a fine-
grained interface. |If t the information does not exist on the
devi ce, the default val ue OxFFFFFFFF SHOULD be fill ed.

2.2.2. Sub-Slot BitMap Sub-TLV
The sub-slot bitmap sub-TLV indicates the tineslot’s occupation
status of all FQJ clients in the link. This sub-TLV is an optional
sub- TLV MAY be included in the Link Descriptors TLV. At nost one

i nstance of this sub-TLV can be included in the Link Descriptors TLV.
The format of this sub-TLV is shown in Figure 2.
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length |
R e s T o T S R El ok i R e e S S e o o s

I I

/ Sub-sl ot bitmap (vari abl e) /

I I

B i s T T i i o S o T Ji I

Figure 2: Parent NRP I D Sub-TLV

wher e:
Type: TBD2, needs to be allocated by | ANA
Length: the length of sub-slot bitnap, variable.
Sub-sl ot bitmap: variable, indicates the occupation state of all the
timeslots of the link, each bit represents a tinmeslot. |If the |ast
bits are all zeros, the padding can be omtted.

2.2.3. FAQJ dient Sub-Slot Bitnmap Rel ationship Sub-TLV
The FGQU dient Sub-Slot Bitnmap Rel ati onship sub-TLV indicates the
rel ati onshi p between the occupi ed tinesl ots(expressed by bitmp) and
corresponding FGQU dient.
This sub-TLV is an optional sub-TLV MAY be included in the Link
Descriptors TLV. Mre than one instance of this sub-TLV can be

included in the Link Descriptors TLV. The format of this sub-TLV is
shown in Figure 3.

Han, et al. Expi res 2 Septenber 2026 [ Page 5]



I nternet-Draft draft-han-pce-ls-fgntn-reporting-00 March 2026

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length |
e L i i T i b ik i SR S S S
| FGQU dient Port index |
T o e i e S e e R b ok ok b NI T R

FQU dient nunber | Reserved | Start Position|
B e S i o S S S i T S S i S i e

+-+

Forward fg Channel index (22 Bytes)

R s o o i i S S S o o ol ol S S S S R R o
Backward fg Channel index (22 Bytes)

+-
I
+-
I
/ /
I I
+- +
I I
/ /
I I
i i i T i I S i e s o o i i
I I
/ Sub-sl ot bitmap (vari abl e) /
I I
B i s T T i i o S o T Ji I
Figure 3: FGQU dient Sub-Slot BitMap Rel ati onShip Sub-TLV
wher e:
Type: TBD3, needs to be allocated by | ANA
Length: the length of value field, variable.
FGQU Cdient Port index: 4-byte length, the local FGQJ client port
identifier allocated by the device itself, which is unique within a
network device. The value ranges from1l to OxFFFFFFFF. The value O
i ndicates an invalid val ue.
FGQU dient nunber: 2-byte length, the FGQU client identifier
negoti ated by the source and destination device, which is unique
within a MIN client. The value ranges from1 to 1022. The value O
i ndi cates not used, and the value 1023 is reserved.
Start Position: 1-byte length, the start position of the tineslots
occupied by the current FGJ client. It is expressed in bytes. The
timeslots are arranged in the order of tinmeslots 0 to 959. The val ue
of this field ranges fromO to 119.
Forward fg Channel index: 22-byte length, forward fg channel

identifier. It is a unique channel ID on the entire network, which
is identified by the conbination of the source device’'s MPLS LSR I D
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(16 bytes, device IPv4 or I Pv6 address), fg Channel 1D (4 bytes,

al | ocated by the management and control system unique within the
source node), and LSP ID (2 bytes, allocated by the managenent and
control system used to distinguish the original path fromthe
rerouting path).

Backward fg Channel index: 22-byte |ength, backward fg channe
identifier. It is a unique channel ID on the entire network, which
is identified by the conbination of the follow ng i nformati on: MPLS
LSR ID (16 bytes, IPv4 or |IPv6 address of the device) of the reverse
source, fg Channel ID (4 bytes, allocated by the nmanagenent and
control system unique within the source node), and LSP ID (2 bytes,
al | ocated by managenent and control system used to distinguish the
original path fromthe rerouting path).

Sub-sl ot bitmap: variable, indicates the occupation state of all the
sub-slots of the FGQU. It starts fromthe start position. If the
|l ast bits are all zeros, the padding can be omitted.

2.2.4. FGQJ dient Sub-Slot Relationship Sub-TLV

The FGQU Cdient Sub-Slot Bitmap Rel ati onship sub-TLV indicates the

rel ati onshi p between the occupi ed tinesl ots(expressed by enuneration
value) and FGU Cient. This sub-TLV is an optional sub-TLV MAY be
included in the Link Descriptors TLV. Mre than one instance of this
sub-TLV can be included in the Link Descriptors TLV. The format of
this sub-TLV is shown in Figure 4:
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length |
R e s T o T S R El ok i R e e S S e o o s
| FGQU dient index |

i e e R e o o e i ol S N B S
| FQU dient nunber | Reserved | Start Position

B i s T T i i o S o T Ji I
} Forward fg Channel index (22 Bytes) }
I+- et o i e e e e TR o S SR +-|+
} Backward fg Channel index (22 Bytes) }
|+- e s e i e e h Ch o i R +-|+
} Sub- Sl ot IDs (variable) }
!l-— B i T S S S T i S S R I i T i i i S +-!|-

Figure 4. FQUJ dient Sub-Slot Relationship Sub-TLV
wher e:
Type: TBD4, needs to be allocated by | ANA
Length: the length of value field, variable.

FGQU Cdient Port index: 4-byte length, the local FGQJ client port
identifier allocated by the device itself, which is unique within a
network device. The value ranges from1l to OxFFFFFFFF. The value O
i ndi cates an invalid val ue.

FGQU dient nunber: 2-byte length, the FGQU client identifier

negoti ated by the source and destination device, which is unique
within a MIN client. The value ranges from1 to 1022. The value O
i ndi cates not used, and the value 1023 is reserved.

Start Position: 1-byte length, the start position of the tineslots
occupied by the current FGJ client. It is expressed in bytes. The
timeslots are arranged in the order of tinmeslots 0 to 959. The val ue
of this field ranges fromO to 119.

Forward fg Channel index: 22-byte length, forward fg channel

identifier. It is a unique channel ID on the entire network, which
is identified by the conbination of the source device’'s MPLS LSR I D
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(16 bytes, device IPv4 or I Pv6 address), fg Channel 1D (4 bytes,

al | ocated by the management and control system unique within the
source node), and LSP ID (2 bytes, allocated by the managenent and
control system used to distinguish the original path fromthe
rerouting path).

Backward fg Channel index: 22-byte |ength, backward fg channe
identifier. It is a unique channel ID on the entire network, which
is identified by the conbination of the follow ng i nformati on: MPLS
LSR ID (16 bytes, IPv4 or |IPv6 address of the device) of the reverse
source, fg Channel ID (4 bytes, allocated by the nmanagenent and
control system unique within the source node), and LSP ID (2 bytes,
al | ocated by managenent and control system used to distinguish the
original path fromthe rerouting path).

Sub-slot IDs: Variable Iength, indicates the enunerated val ue of the
sub-slots occupied by the current FGQJ client. Each sub-slot IDis
represented by 2 bytes. The nunber of sub-slot IDranges fromO to
959.

3. Procedures
TBD.

4. Security Considerations
TBD.

5. | ANA Consi derati ons
[1-D.ietf-pce-pcep-1s] requests IANA to create a "PCEP-LS Sub-TLV
Types" sub-registry for the sub-TLVs carried in the PCEP-LS TLW.

Thi s docunent requests I ANA to make the followi ng allocations from
this sub-registry.
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[ ool e s oo sl ey o}
| Value | Description | Reference |
[ bbbl o e s s oo s e ey o}
| TBDL | Parent NRP | D Sub-TLV | This docunent |
S e . +
| TBD2 | Sub-Slot Bitmap Sub-TLV | This docunent |
I e . +
| TBD3 | FGUJ dient Sub-Slot Bitmap | This document |
| | Relationship Sub-TLV | |
AR, oo e e e e e e i oo oo oo S +
| TBD4 | FGUJ dient Sub-Sl ot | This docunent |
| | Relationship Sub-TLV | |
I e . +

Tabl e 1: | ANA Consi derations
6. Acknow edgnents
TBD.
7. Normative References

[ITUT_G 8312. 20]
ITUT, "ITUT G 8312. 20: Overview of fine grain MIN,
01/2024",  https://ww.itu.int/rec/ T-REC G 8312. 20,
January 2024.

[I TU-T_G 8310]
ITUT, "ITUT G 8310: Architecture of the netro transport
networ k; 01/2024",  https://ww.itu.int/rec/T-REC G 8310,
March 2025.

[1 TU-T_G 8350]
ITUT, "ITUT G 8350: Managenent and control of netro
transport networks; 11/2022", https://ww.itu.int/rec/T-
REC- G 8350, Novenber 2022.

[ RFC5440] Vasseur, JP., Ed. and JL. Le Roux, Ed., "Path Computation
El ement (PCE) Conmmuni cation Protocol (PCEP)", RFC 5440,
DO 10.17487/ RFC5440, March 2009,
<https://www. rfc-editor.org/info/rfc5440>.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://ww.rfc-editor.org/info/rfc2119>.

Han, et al. Expi res 2 Septenber 2026 [ Page 10]



I nternet-Draft draft-han-pce-ls-fgntn-reporting-00

March 2026

[ RFC8174] Leiba, B., "Anmbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>.

[ RFC9543] Farrel, A, Ed., Drake, J., Ed., Rokui, R,
Makhijani, K., Contreras, L., and J. Tantsura,

Honma, S.,
"A

Framework for Network Slices in Networks Built from | ETF
Technol ogi es", RFC 9543, DO 10.17487/ RFC9543, March 2024,

<https://www.rfc-editor.org/info/rfc9543>.

[1-D.ietf-pce-pcep-1Is]
Dhody, D., Peng, S., Lee, Y., Ceccarelli,

Wang, A,

and G S. Mshra, "PCEP extensions for Distribution of
Li nk-State and TE Information", Wrk in Progress,
Internet-Draft, draft-ietf-pce-pcep-ls-04, 14 Cctober
2025, <https://datatracker.ietf.org/doc/htm/draft-ietf-

pce- pcep- 1| s- 04>,

Aut hors’ Addr esses

Li uyan Han

Chi na Mbil e

No. 32 Xuanwunen west street
Beijing

100053

Chi na

Emai | : hanl i uyan@hi nanobi | e. com

Hai bi n Huang

Chi na Mbile

No. 32 Xuanwunen west street

Bei jing

100053

Chi na

Emai | : huanghai bi n@hi nanobi | e. com
M nxue Wang

Chi na Mobile

No. 32 Xuanwunmen west street
Beijing

100053

Chi na

Emai | : wangm nxue@hi nanobi | e. com

Han, et al. Expi res 2 Septenber 2026

[ Page 11]



Internet-Draft

Li Zhang

Huawei

Bei gi ng Road

Bei jing

Chi na

Emai | : zhangl i 344@wuawei . com

Jin Zhou

ZTE Corporation

Shenzhen

Chi na

Emai | : zhou.jin6@te.comcn

Han, et al. Expi res 2 Septenber 2026

draft-han-pce-ls-fgntn-reporting-00

March 2026

[ Page 12]



