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Abst ract

Thi s docunent defines a YANG data nodel for control and nanagenent of
radio link interfaces and their connectivity to packet (typically

Et hernet) interfaces in a mcrowave/mllinmeter wave node. The data
nodes for managenent of the interface protection functionality is
broken out into a separate and generic YANG data nodel in order to
make it available for other interface types as well. This docunent
obsol etes RFC 8561.

About Thi s Document

This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at
https://exanpl e. coml LATEST. Status information for this document may
be found at https://datatracker.ietf.org/doc/draft-ybamrfc8561bis/.

Di scussion of this docunent takes place on the CCAMP Working G oup
mailing list (mailto: Wa@xanpl e.con), which is archived at
https://exanpl e. com WG

Source for this draft and an issue tracker can be found at
https://github. com USER/ REPQO.

Status of This Meno

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

Thi s docunent defines a YANG data nodel for managenent and control of
the radio link interface(s) and the relationship to packet (typically
Et hernet) and/or Time-Division Miltiplexing (TDM interfaces in a

m crowave/ m |l ineter wave node. The ETSI EN 302 217 series defines
the characteristics and requirenents of mcrowave/nmllineter wave
equi pnent and antennas. Specifically, ETSI EN 302 217-2 [EN302217-2]
specifies the essential parameters for systens operating from1l.4 GHz
to 86 G1iz. The data nodel includes configuration and state data
according to the new Network Managenent Datastore Architecture

[ RFC8342] .

The design of the data nodel follows the framework for managenent and
control of microwave and millineter wave interface paraneters defined
in [RFC8432]. This franework identifies the need and the scope of
the YANG data nodel, use cases, and requirements that the nodel needs
to support. Mbdreover, it provides a detailed gap analysis to
identify the mssing paraneters and functionalities of the existing
and established nodels to support the specified use cases and

requi renents, and based on that, it recommends how the gaps shoul d be
filled with the devel opnment of the new nodel. According to the

concl usi on of the gap analysis, the structure of the data nodel is
based on the structure defined in [RFC8561], and it augments

[ RFC8343] to align with the sane structure for nanagenent of the
packet interfaces. Mre specifically, the nodel wll include
interface layering to nmanage the capacity provided by a radio Iink
terminal for the associated Ethernet and TDM interfaces, using the
principles for interface | ayering described in [RFC8343] as a basis.

The data nodes for managenent of the interface protection
functionality is broken out into a separate and generic YANG data
nmodul e in order to nake it also available for other interface types.

The desi gned YANG data nodel uses established mcrowave equi pnent and
radi o standards, such as ETSI EN 302 217-2; the | ETF Radi o Li nk Mbdel
[ RFC8561]; and the ONF M crowave Mbdel [ONF-npdel], as the basis for
the definition of the detailed | eafs/paraneters, and it proposes new
ones to cover identified gaps, which are analyzed in [ RFC8432].

1.1. Terminology and Definitions

The following terns are used in this docunent:
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Carrier Termination (CT) is an interface for the capacity provided
over the air by a single carrier. It is typically defined by its
transmtting and receiving frequencies.

Radi o Link Terminal (RLT) is an interface providing packet capacity
and/ or TDM capacity to the associ ated Ethernet and/or TDMinterfaces
in a node and is used for setting up a transport service over a

m crowave/ m |l ineter wave |ink.

The foll owing acronyns are used in this docunent:

ACM Adapti ve Codi ng Mdul ation

ATPC Automatic Transmitter Power Control

BBE Background Bl ock Error

BER Bit Error Ratio

BPSK Bi nary Phase-Shift Keying

CM Codi ng Modul ati on

CT Carrier Termnation

ES Errored Seconds

I F I nternedi ate Frequency

M MO Multiple Input Multiple Qutput

RF Radi o Frequency

RLT Radi o Link Term nal

QAM Quadr ature Anplitude Mdul ation

QPSK Quadr at ure Phase-Shift Keying

RTPC Renote Transnmit Power Control

SES Severely Errored Seconds

TDM Ti nme- Di vi si on Mul ti pl exi ng

UAS Unavai |l abl e Seconds

XPI C Cross Pol arization Interference Cancell ation
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1.2. Tree Structure

A simplified graphical representation of the data nodel is used in
Section 1.4 of this docunent. The nmeaning of the synbols in these
diagrans is defined in [ RFC8340].

1.3. Prefixes in Data Node Nanes
In this docunment, nanmes of data nodes and other data mnpdel objects

are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nodul es, as shown in Table 1.

| Prefix | YANG Mbdul e | Reference |
[ ey C——p——————————————————————_—_ Ll p—p—r" o
| nrl | ietf-mcrowave-radio-link | This docunent |
Focmmnaaann T +
| yang | ietf-yang-types | [RFC6991] |
I Fem e me e eeeeeeccieeaaaaaa. o meeeeeemeecieaaaas +
| ianaift | iana-if-type | [TANA-if-type-nodul e] |
TS o e e e e e o e e e e +
| if | ietf-interfaces | [ RFC8343] |
Focmmnaaann S O +
| ifprot | ietf-interface-protection | This docunent |
T Fem e m e e eeeeeeccieeaaaaaa Fom e meeeeeemeecieaaaas +
| mw+types | ietf-m crowave-types | This docunent |
TS o e e e e e o e e e e +

Table 1. Prefixes for inported YANG nodul es
# M crowave Radi o Li nk YANG Data Model
1.4. YANG Tree

nmodul e: i etf-nicrowave-radio-1ink
+--rw radi o-|i nk-protection-groups
| +--rw protection-group* [nane]

| +---x manual - swi t ch-wor ki ng

| +---x manual -switch-protection

| +---x forced-switch

| +---Xx | ockout - of -protection

| +---x freeze

| +---X exercise

| +---x clear

I

I

I

I

+--rw name string

+--rw protection-architecture-type? identityref
+--rw nenber s* if:interface-ref
+--rw operation-type? enuner ation
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+--rw wor ki ng-entity* if:interface-ref
+--rwrevertive-wait-to-restore? uint 16

+--rw hol d-of f-tinmer? uint 16

+--ro status? identityref

--rw xpic-pairs {xpic}?
+--rw xpi c-pair* [name]
+--rw name string
+--rw enabl ed? bool ean
+--rw nmenber s* if:interface-ref

--rw m no-groups {mno}?
+--rw m no- group* [ nane]

+--rw name string
+--rw enabl ed? bool ean
+--rw menber s* if:interface-ref

augnent /if:interfaces/if:interface:

+--rw id? string
+--rw (node-option)
|  x--:(node)

| x--rw node i dentityref

I
|  +--:(rlt-node)

| +--rw rlt-node
I

+--rw num bonded-carriers ui nt 32
| +--rw numprotecting-carriers ui nt 32
+--rw carrier-termnations* if:interface-ref

+--rw rl p-groups*
| -> /radio-1ink-protection-groups/protection-group/ name

+--rw Xpi c-pai rs* -> [ xpi c- pairs/ xpi c-pai r/ nane

| {xpic}?

+--rw m no- groups* -> [/ m no- gr oups/ m no- gr oup/ hame
I {m o} ?

+--rw tdmconnections* [tdmtype] {tdm}?

|  +--rwtdmtype identityref

| +--rw tdmconnections ui nt 16

+--rw header - conpr essi on {header - conpressi on}?
+--ro0 supported-profile* [nane]

| +--ro name string

| +--ro description? string

+--rw configured-profile? -> ../supported-profil el name

+--rw enabl ed? bool ean

+--ro oper-status? enumer ation

augrment /if:interfaces/if:interface:

+--rw carrier-id? string
+--rw t x- enabl ed? bool ean
+--ro tx-oper-status? enuner ati on
+--rw tx-frequency ui nt 32
+--ro actual -rx-frequency? ui nt 32
+--rw channel - separati on ui nt 32

Man
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+--ro actual -transnitted-1|evel ? power
+--ro actual -tx-cn? i dentityref
+--ro actual -snir? deci nal 64

+--rw (freg-or-distance)
| +--:(rx-frequency)

+--ro acmoprofile-list*
[ profil e-channel -separation-id profil e-codi ng-nodul ati on-i d]

| | +--rwrx-frequency? ui nt 32

| +--:(dupl ex-di st ance)

| +--rw dupl ex-di st ance? i nt32

+--ro actual - dupl ex-di st ance? ui nt 32

+--rw pol ari zati on? enuneration
+--rw (power - node)

| +--:(rtpc)

| | +--rwrtpc

| +--rw maxi mum nomi nal - power mi-t ypes: power
| +--:(atpc)

| +--rw at pc

| +--rw maxi nrum nomi nal - power m\-t ypes: power
| +--rw m ni nrum nomi nal - power m\-t ypes: power
| +--rw at pc-1 ower-threshol d mA-t ypes: power
| +--rw at pc-upper -threshol d mi-t ypes: power
+--ro actual -received-| evel ? ma-t ypes: power
+--rw (codi ng- nodul ati on- node)

|  +--:(single)

| | +--rwsingle

| ] +--rw sel ected-cm i dentityref

| +--:(adaptive)

| +--rw adaptive

| +--rw sel ected-m n-acm i dentityref

| +--rw sel ect ed- nax-acm i dentityref

| +--rw reference-nodul ati on? i dentityref
+--ro actual - xpi ? deci mal 64 {xpic}?
+--rw ct-performance-threshol ds

| +--rw received-|evel-alarmthreshol d? ma-t ypes: power
| +--rwtransnmitted-Ilevel-alarmthreshol d? mi-t ypes: power
| +--rw ber-alarmthreshol d? enuneration
+--rwif-1oop? enumer ation
+--rw rf-1oop? enurer ation
+--ro capabilities

| +--ro mn-tx-frequency? ui nt 32

| +--ro max-tx-frequency? ui nt 32

|  +--ro min-rx-frequency? ui nt 32

| +--ro max-rx-frequency? ui nt 32

| +--ro mininmmpower? m\-t ypes: power

| +--ro maxi num avail abl e- power ? mi-t ypes: power

| +--ro avail abl e-m n-acn? identityref

| +--ro avail abl e- max- acnf®? i dentityref

I

I
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| +--ro profile-channel -separation-id ui nt 32

| +--ro profile-coding-nodul ation-id i dentityref

| +--ro nodul ati on-scheme? uint8

| +--ro0 nom nal -t x-capacity? ui nt 32

| +--r0 support-as-fixed-nodul ati on? bool ean

| +--ro0 support-as-reference-nodul ati on? bool ean

| +--1r0 nmex-tx-power? mw t ypes: power
| +--ro0 mn-tx-power? mA-t ypes: power
| +--ro lower-acmprofile-ptr

| | +--ro profile-coding-nodul ation-id-ref? | eaf r ef

| | +--ro profile-channel -separation-id-ref? | eaf r ef

| +--ro0 upper-acmprofile-ptr

| +--ro profile-codi ng-nodul ation-id-ref? | eaf r ef

| +--ro profile-channel -separation-id-ref? | eaf r ef

+--ro0 error-performance-statistics

| +--ro bbe? yang: count er 32

| +--ro es? yang: count er 32

| +--ro ses? yang: count er 32

| +--ro uas? yang: count er 32

+--ro radi o- performance-statistics
+--ro mn-rltnk ma-t ypes: power
+--ro max-rltnk m\-t ypes: power
+--ro mn-tltnk m\-t ypes: power
+--ro max-tltn® ma-t ypes: power

1.5. Explanation of the Mcrowave Data Mde

The leafs in the Interface Managenent Mddul e augnented by RLT and CT
are not al ways applicabl e.

"linterfaces/interfacel/enabled" is not applicable for RLT. Enable
and disable of an interface is done in the constituent CTs.

The packet-rel ated neasurenents "in-octets", "in-unicast-pkts", "in-
broadcast - pkts", "in-multicast-pkts", "in-discards", "in-errors",
"in-unknown- protos", "out-octets", "out-unicast-pkts", "out-
broadcast - pkts", "out-multicast-pkts", "out-discards", and "out-

errors" are not within the scope of the m crowave radio |ink domain
and therefore are not applicable for RLT and CT.

2. Mcrowave Radi o Link YANG Data Mde
Thi s nodul e i nports typedefs and nodul es from [ RFC6991], [ RFC8343]

and [ RFC7224], and it references [ TR102311], [EN302217-1],
[ EN301129], and [ G 826].
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<CCODE BEG NS> file "ietf-nicrowave-radio-1ink@025-04-04. yang"
modul e ietf-m crowave-radi o-1ink {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-mcrowave-radio-I|ink";
prefix nrl;

import ietf-yang-types {
prefix yang;
reference

"RFC 6991";

}

inmport iana-if-type {
prefix ianaift;

}

inmport ietf-interfaces {
prefix if;
ref erence
"RFC 8343";
}
inmport ietf-interface-protection {
prefix ifprot;
ref erence
"RFC 8561";
}
import ietf-mcrowave-types {
prefix matypes;
ref erence
"RFC 8561";

}

organi zati on

"Internet Engineering Task Force (IETF) CCAWVP WG';
cont act

"WG List: <mailto:ccanp@etf.org>

Edi t ors:
Jonas Ahl berg (jonas. ahl berg@ri csson. com
Mn Ye (any.yem n@uawei . comn
Xi Li (Xi.Li @eclab.eu)
Dani el a Spreafico (daniel a. spreafi co@oki a. com
Mar ko Vaupotic (Marko. Vaupoti c@uvi at net. com
Dani |l o Pal a (danil o. pal a@iaem c.com";
description
"This is a nodule for the entities in
a generic mcrowave system

Copyright (c) 2025 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.
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Redi stribution and use in source and binary forms, with or

wi t hout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Revised BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX;
see the RFC itself for full legal notices.";

/1 RFC Ed.: replace XXXX with actual RFC nunber and renove

/1 this note

/1 replace the revision date with the nmodul e publication date
/1 the format is (year-nonth-day)

revisi on 2025-04-04 {
description
"Draft - |ssue #32 Conpression,
I ssue #35 groupi ng conmon- ni cr owave- properties,
| ssue #31 added m ni mum noni nal - power";
ref erence
"RFC XXX: A YANG Data Mddel for M crowave Radi o Link";
}

/*
* Features
*/

feature xpic {
description
"Indi cates that the device supports XPIC. ";
reference
"ETSI TR 102 311";
}

feature mnmo {
description
"Indi cates that the device supports M MO ";
reference
"ETSI TR 102 311";
}

feature tdm {
description
"Indi cates that the device supports TDM";
}

f eat ure header-conpression {
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description
"Indi cates that the device supports Header Conpression
profiles.”;

}

/*
* Typedefs
*/

grouping acmprofile {
description
"acmprofile";
| eaf nodul ati on-schene {
type uint8;
description
"It is the logarithmbase two of the nunber of points in the
transmtted constellation. E. G: value would be 2 for
4QAM 10 fo 1024QAM and 12 for 4096QAM ";
}
| eaf nom nal -t x-capacity {
type uint32;
description
"The nom nal radio link capacity associated to this
acmprofile.";
}
| eaf support-as-fixed-nodul ation {
type bool ean;
description
"True when the profile can be used in single
codi ng- nodul ati on- node. ";
}
| eaf support-as-reference-nodul ation {
type bool ean;
description
" "true' when the profile can be used to configure the
ref erence- nodul ati on in adaptive codi ng-nmodul ati on- node
O herwi se the value is 'false’ and the reference-nodul ati on
to use cannot be configured
(it could be selected automatically by the system

3

| eaf max-tx-power {
type nmwtypes: power;
description
"The maxi numtransmtted power when the carrier term nation
is operating this acmprofile. Used to configure
transmtted power.";
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| eaf min-tx-power {
type mwtypes: power;
description
"The mininumtransmtted power when the carrier term nation
is operating this acmprofile. Used to configure
transmtted power.";
}
}

/*
* Radio Link Term nal (RLT)
*/

augnment "/if:interfaces/if:interface" {
when "derived-fromor-self(if:type,"
+ "’ianaift:mcrowaveRadi oLi nkTermi nal " )";
description
"Addition of data nodes for the radio link terminal to
the standard Interface data nodel, for interfaces of
the type ' m crowaveRadi oLi nkTerminal’.";
leaf id {
type string;
description
"Descriptive identity of the radio |ink ternmi nal used by
far-end RLT to check that it’s connected to the correct
near-end RLT. Does not need to be configured if this
check is not used.";
}
choi ce node-option {
mandat ory true;
description
"A description of the node in which the radio Iink
termnal is configured in terns of:
- nunber of bonded carrier term nations;
- nunber of protecting carrier termnations.";
| eaf node {
type identityref {
base mwtypes:rlt-node;

mandat ory true;

st atus deprecat ed;

description
"A description of the nbde in which the radio Iink
termnal is configured. The format is X plus Y.
X represents the nunber of bonded carrier termnations.
Y represents the nunber of protecting carrier
term nations.
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This attribute has been deprecated: the rlt-node container
whi ch provide flexible definitions of nunber of bonded
carriers and protecting carriers should be used instead."”;
}
container rlt-node {
description
"Thi s grouping provides a flexible definition of numnber
of bonded carriers and protecting carriers of a radio
link.";
uses mwtypes:rlt-node;

}

leaf-list carrier-term nations {
type if:interface-ref;
must "derived-fromor-self(/if:interfaces/if:interface"
+ "[if:name = current()]"
+ "/if:type, 'ianaift:mcrowaveCarrierTerm nation’ )" {
description
"The type of interface must be
"m crowaveCarrierTerm nation’.";
}
m n-el enents 1;
description
"Alist of references to carrier termnations
included in the radio link termnal.";

leaf-list rlp-groups {
type leafref {
path "/nrl:radio-link-protection-groups/"
+ "mrl:protection-group/nrl:nane";
}

description
"Alist of references to the carrier term nation
groups configured for radio link protection in this
radio link termnal.";

| eaf -1ist xpic-pairs {
if-feature "xpic";
type leafref {
path "/nrl:xpic-pairs/nmrl:xpic-pair/nrl:name";
}
description
"Alist of references to the XPIC pairs used in this

radio link termnal. One pair can be used by two
termnals.";
ref erence

"ETSI TR 102 311";
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| eaf-1ist mno-groups {
if-feature "m no";
type leafref {
path "/nrl: m no-groups/nrl:mno-group/nrl:name";
}

description
"A reference to the M MO group used in this

radio link termnal. One group can be used by nore
than one termnal.";
reference

"ETSI TR 102 311";

list tdm connections {
if-feature "tdnt;
key "tdmtype";
description
"Alist stating the nunber of active TDM connecti ons
of a specified tdmtype that is configured to be
supported by the RLT.";
| eaf tdmtype {
type identityref {
base mwtypes:tdmtype;
}
description
"The type of TDM connection, which also indicates
the supported capacity.";

| eaf tdm connections {
type uint 16;
mandat ory true;
description
"Nurmber of connections of the specified type.";

}
}

cont ai ner header - conpressi on {
i f-feature "header-conpression”;
description
"Configuration of Header Conpression ";
list supported-profile {
key "nane";
config fal se;
description
"The list of header conpression profiles supported by the
RLT.
Header conpression is typically vendor proprietary and it

assuned there is no anbition to change that. For this reason
the list provides only generic attributes to be augnmented by

vendor with proprietary inplenentation attributes.";
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| eaf nane {
type string;
description
"A nane that uniquely identifies the header conpression
profile in an RLT.";
}
| eaf description {
type string;
description
"Detail ed description of the profile.”;

}

| eaf configured-profile {
type leafref {
path "../nrl:supported-profile/nrl:name";
require-instance fal se;
}
description
"Sel ect the profile of header conpression to be used.";
}
| eaf enabl ed {
type bool ean;
description
"Di sabl es (false) or enables (true) the header
conpression.";
}
| eaf oper-status {
type enuneration {
enum of f {
description
"Header conpression is off.";
}

enum on {
description
"Header conpression is on.";

config fal se;
description
"Shows the operative status of the header conpression.”;
}
}
}

/*
* Carrier Term nation
*/
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augrment "/if:interfaces/if:interface" {
when "derived-fromor-self(if:type,"
+ "’ianaift: mcrowaveCarrierTerm nation )";
description
"Addition of data nodes for carrier termnation to
the standard Interface data nodel, for interfaces
of the type 'mcrowaveCarrierTermnation'.";
| eaf carrier-id {
type string;
default "A";
description
"ID of the carrier (e.g., A B, C or D).
Used in XPIC and M MO configurations to check that
the carrier termnation is connected to the correct
far-end carrier termnation. Should be the sane
carrier ID on both sides of the hop. Left as
default value when M MO and XPIC are not in use.";

| eaf tx-enabled {
type bool ean;
default "fal se";
description
"Di sables (false) or enables (true) the transmtter
Only applicable when the interface is enabl ed
(interface:enabled = true); otherwise, it’'s always
di sabl ed. ";
}
| eaf tx-oper-status {
type enuneration {
enum of f {
description
"Transm tter is off.";
}

enum on {
description
"Transm tter is on.";

enum st andby {
description
"Transmtter is in standby.";
}

config fal se;
description
"Shows the operative status of the transmtter."”

}

uses ma-types: conmon- mi cr owave- properti es;
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choi ce freg-or-di stance {
mandat ory true;
description
"A choice to configure rx-frequency directly or conpute
it as dupl ex-di stance subtracted fromtx-frequency.";
| eaf rx-frequency {
type uint32;
units "kHz";
description
"Sel ected receiver frequency.";

| eaf dupl ex-di stance {
type int32;
units "kHz";
description
"Di stance between transmitter and receiver frequencies.";
}

| eaf actual -dupl ex-di stance {
type uint32;
units "kHz";
config fal se;
description
"Comput ed di stance between Tx and Rx frequencies.";

| eaf polarization {
type enuneration {
enum horizontal {
description
"Hori zontal polarization.";
}

enum vertical {
description
"Vertical polarization.";
}

enum not - specified {
description
"Pol ari zati on not specified.";
}

default "not-specified";
description
"Pol ari zation - a textual description for info only.";
}
choi ce power-node {
mandat ory true;
description
"A choice of RTPC or ATPC. ";
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contai ner rtpc {

description

"Renmpte Transmit Power Control (RTPC).";
ref erence

"ETSI EN 302 217-1";
| eaf maxi mum noni nal - power {

type mwtypes: power {

range "-99..99";

}
units "dBnt;
mandat ory true;
description
"Sel ected out put power.";
reference
"ETSI EN 302 217-1";

}
}

contai ner atpc {

description

"Automatic Transmitter Power Control (ATPC).";
ref erence

"ETSI EN 302 217-1";
| eaf maxi mum nomi nal - power {

type mwtypes: power {

range "-99..99";

}
units "dBni';
mandat ory true;
description
"Nomi nal naxi mum out put power.";
ref erence
"ETSI EN 302 217-1";
}

| eaf m ni mum nom nal - power {
type mwtypes: power {
range "-99..99";

}
units "dBm';
mandat ory true;
description
"M ni mum out put power.

By default, mninmmoutput power is the sane as the
system capability m ni num power.";

| eaf atpc-lower-threshold {

type mwtypes: power {
range "-99..-20";
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}
units "dBni;
must 'current() <= ../atpc-upper-threshold ;
mandat ory true;
description
"The | ower threshold for the input power at the
far end, which is used in the ATPC node.";
reference
"ETSI EN 302 217-1";
}

| eaf atpc-upper-threshold {
type matypes: power {
range "-99..-20";

}
units "dBni';
mandat ory true;
description
"The upper threshold for the input power at the
far end, which is used in the ATPC node.";
reference
"ETSI EN 302 217-1";
}

}
}

| eaf actual -received-1evel {
type matypes: power {
range "-99..-20";

}
units "dBni;
config fal se;
description
"Actual received power level (0.1 dBmresolution).";
reference
"ETSI EN 301 129";
}

choi ce codi ng- nodul ati on- node {
mandat ory true;
description
"A selection of single or
adaptive codi ng/ nodul ati on node.";
contai ner single {
description
"A single nodul ation order only.";
ref erence
"ETSI EN 302 217-1";
| eaf selected-cm{
type identityref {
base mwtypes: codi ng- nodul ati on;
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mandat ory true;
description
"Sel ected the single coding/ nodul ation.”;
}
}

cont ai ner adaptive {

description

"Adapti ve codi ng/ nodul ation.";
reference

"ETSI EN 302 217-1";
| eaf sel ected-m n-acm{

type identityref {

base mwtypes: codi ng- nodul ati on;

mandat ory true;

description
"Sel ected m ni num codi ng/ nodul ati on
Adapti ve codi ng/ nodul ation shall not go
bel ow this value.";

| eaf sel ect ed-max-acm {
type identityref {
base mwtypes: codi ng- nodul ati on;

mandat ory true;
description
"Sel ect ed nmaxi mum codi ng/ nodul ati on.
Adapti ve codi ng/ nodul ation shall not go
above this value.";
}
| eaf reference-nodul ation {
type identityref {
base mwtypes: codi ng- nodul ati on;

}

description

April 2025

"the reference-nodul ation is the coding nodul ation to be

used in the reference node, as defined in

ETSI EN 302 217-1 V3.2.2 (2020-02).

The reference node identifies the operative node which
characteristics (i.e. systemcapacity, spectra
efficiency class over a given channel separation) are

used (i.e. declared in the licensing process)

in the

link per link coordination analysis. Its value has to be

bet ween the ’'sel ected-m n-acm and the
"sel ected-max-acni attribute’s val ues.
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}
}

| eaf actual -xpi {
if-feature "xpic";
type deci mal 64 {
fraction-digits 1;
range "0..99";

units "dB";
config fal se;
description

"The actual carrier to cross-polar interference.

Only valid if XPICis enabled (0.1 dB resolution).";

reference

"ETSI TR 102 311";

}

contai ner ct-performance-threshol ds {
description
"Specification of thresholds for when alarnms shoul d
be sent and cleared for various perfornmance counters.";
| eaf received-level-alarmthreshold {
type matypes: power {
range "-99..-20";

}
units "dBni';
default "-99";
description
"An alarmis sent when the received power level is

bel ow the specified threshold.";
ref erence
"ETSI EN 301 129";

| eaf transmitted-1level -alarmthreshold {
type matypes: power {
range "-99..99";

}
units "dBni';
default "-99";
description
"An alarmis sent when the transmtted power |eve
is below the specified threshold.";
ref erence
"ETSI EN 301 129";

| eaf ber-alarmthreshold {
type enuneration {
enum le-9 {
description
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"Threshold at 1le-9 (10*-9).";

enum le-8 {
description
"Threshold at 1le-8 (10"-8).";

enum le-7 {
description
"Threshold at le-7 (10"-7).";

enum le-6 {
description
"Threshold at le-6 (10"-6).";

enum le-5 {
description
"Threshold at le-5 (10"-5).";

enum le-4 {
description
"Threshold at le-4 (10"-4).";

enum le-3 {
description
"Threshold at l1le-3 (10"-3).";

enum le-2 {
description
"Threshold at le-2 (10"-2).";

enum le-1 {
description
"Threshold at le-1 (107*-1).";
}
}

default "le-6";
description
"Specification of at which BER an al arm shoul d
be raised.";
ref erence
"ETSI EN 302 217-1";

}

}
| eaf if-1oop {
type enuneration {
enum di sabl ed {
description
"Di sables the I F Loop.";
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enum client {
description
"Loops the signal back to the client side.";

enum radi o {
description
"Loops the signal back to the radio side.";
}

}
default "disabl ed";

description
"Enabl e (client/radio) or disable (disabled)
the I'F Loop, which | oops the signal back to
the client side or the radio side.";

| eaf rf-1oop {
type enuneration {
enum di sabl ed {
description
"Di sabl es the RF Loop.";

enumclient {
description
"Loops the signal back to the client side.";

enum radi o {
description
"Loops the signal back to the radio side.";
}

}
default "di sabl ed";

description
"Enabl e (client/radio) or disable (disabled)
the RF | oop, which | oops the signal back to
the client side or the radio side.";
}
contai ner capabilities {
config fal se;
description
"Capabilities of the installed equi prent and
sonme sel ected configurations.”;
| eaf min-tx-frequency {
type uint32;
units "kHz";
description
"M ni mum Tx frequency possible to use.";
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| eaf max-tx-frequency {
type uint32;
units "kHz";
description
"Maxi mum Tx frequency possible to use.";
}
| eaf min-rx-frequency {
type uint32;
units "kHz";
description
"M ni mum Rx frequency possible to use.";
}
| eaf max-rx-frequency {
type uint32;
units "kHz";
description
"Maxi mum Tx frequency possible to use.";
}
| eaf m ni mum power {
type mwtypes: power;
units "dBni';
description
"The m ni num out put power supported.”;
ref erence
"ETSI EN 302 217-1";
}
| eaf maxi mum avail abl e- power {
type mwtypes: power;
units "dBnt';
description
"The maxi mum out put power supported.”;
ref erence
"ETSI EN 302 217-1";

| eaf avail abl e-m n-acm {
type identityref {
base matypes: codi ng- nodul ati on;
}
description
"M ni rum codi ng- nodul ati on possible to use.";

| eaf avail abl e- nax-acm {
type identityref {
base mwtypes: codi ng- modul ati on;
}
description
" Maxi mum codi ng- nodul ati on possible to use.";
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list acmprofile-list {

Mansfi el d,

key "profil e-channel -separation-id

+ "profil e-codi ng- nodul ati on-id";

description

"Alist of acmprofile.

Each acmprofile is identified by a channel -separation and
codi ng- nodul ati on val ues as supported by the carrier

term nation and defines the paraneter’s values of each
transm ssion acm profile.

Basically, the list contains all acmprofiles supported by
the device. Profiles are organized into profile chains
for each different channel separation val ue avail able. The
chains are forned by the | ower-acmprofile-ptr and
upper-acmprofile-ptr pointers. The sequence in the |ist
reflects the sequence of profiles that are operated by the
device according to the fading conditions, fromthe clear
sky down to the persistent rain, and vice versa. The
channel - separati on and sel ected-cm configuration
paraneters (or the sel ected-m n-acni sel ect ed- max-acm

pair) must address one of the profiles in the list.";

| eaf profile-channel-separation-id {

}

type uint32;
description
"Uniquely identifies the acmprofile (together with

"profile-coding-nmodul ation-id ). It could be used to
all ow the configuration of the channel -separation
val ue. ";

| eaf profile-coding-nodul ation-id {

}

type identityref {
base matypes: codi ng- nodul ati on;
}

description
"Uniquely identifies the acmprofile (together with
"profile-channel -separation-id’). It could be used to
all ow the configuration of the selected-cm (single
nmode) or sel ected-min-acni sel ect ed- max-acm (adapti ve
nmode) . ";

uses acmprofile;
container |ower-acmprofile-ptr {

description
"Together with the upper-acmprofile-ptr paraneters it
creates a chain of acmprofiles related to a specific
channel separation value. Specifically it references
the next |ower acmprofile, while upper-acmprofile-ptr
ref erences the next higher profile. The lowest profile
in the chain, shall not instantiate this container. The
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acmprofile-list can contain nultiple chains related to
di fferent channel separation val ues supported by the
device.";
| eaf profile-coding-nodulation-id-ref {
type leafref {
path "../../../acmprofile-list"
+ "/profile-coding-nmodul ati on-id";
}
description
"Areference to an acmprofile to give an order in
acmprofile-list. This is the reference to the
"profile-coding-nodul ation-id key of the next |ower
acmprofile in the list respect to the current one.";

| eaf profile-channel-separation-id-ref {
type leafref {
path "../../.."
+ "/acmprofile-list[profil e-codi ng-nodul ation-i d="
+ "current()/../profile-codi ng-nodul ation-id-ref]"
+ "/profil e-channel -separation-id";
}
description
"Areference to an acmprofile to give an order in
acmprofile-list. This is the reference to the
"profile-channel -separation-id key of the next |ower
acmprofile in the list respect to the current one.";
}
}
contai ner upper-acmoprofile-ptr {
description
"Together with the lower-acmprofile-ptr paranmeters it
creates a chain of acmprofiles related to a specific
channel separation value. Specifically it references
the next higher acmprofile, while lower-acmprofile-ptr
references the next |ower profile. The highest profile
in the chain, shall not instantiate this container. The
acmprofile-list can contain nultiple chains related to
di fferent channel separation val ues supported by the
device.";
| eaf profile-coding-nodulation-id-ref {
type leafref {
path "../../../Jacmprofile-list"
+ "/profile-coding-nmodul ati on-id";
}
description
"Areference to an acmprofile to give an order in
acmprofile-list. This is the reference to the
"profile-coding-nodul ation-id key of the next higher
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acmprofile in the list respect to the current one.";
}
| eaf profile-channel-separation-id-ref {
type | eafref
path "../../.."
+ "/acmprofile-list[profil e-codi ng-nodul ation-i d="
+ "current()/../profile-codi ng-nodul ation-id-ref]"
+ "/profile-channel -separation-id";
}
description
"Areference to an acmprofile to give an order in
acmprofile-list. This is the reference to the
"profile-channel -separation-id key of the next higher
acmprofile in the list respect to the current one.";

}
}
}
}
contai ner error-performance-statistics {
config fal se;
description
"ITUT G 826 error perfornmance statistics relevant for
a mcrowave/nmllimeter wave carrier.";
| eaf bbe {
type yang: count er 32;
units "number of block errors”;
description
"Nurmber of Background Bl ock Errors (BBEs). A BBE is an
errored block not occurring as part of Severely Errored
Seconds (SES). Discontinuities in the value of this
counter can occur at re-initialization of the nanagenent
system and at other tines as indicated by the val ue of
"discontinuity-tine’ in ietf-interfaces.”;
ref erence
"ITUT G 826";

| eaf es {
type yang: count er 32;
units "seconds";
description
"Nurmber of Errored Seconds (ES). An ES is a one-second
period with one or nore errored blocks or at |east one
defect. Discontinuities in the value of this counter
can occur at re-initialization of the managenment system
and at other times as indicated by the val ue of
"discontinuity-tinme’ inietf-interfaces.";
reference
"ITUT G 826";
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| eaf ses {
type yang: count er 32;
units "seconds";
description
"Number of SES. SES is a one-second period that contains
equal or nore than 30% errored bl ocks or at |east
one defect. SES is a subset of ES. Discontinuities in
the value of this counter can occur at re-initialization
of the managenent system and at other tines as indicated
by the value of 'discontinuity-tine’ inietf-interfaces.";
ref erence
"ITUT G 826";

| eaf uas {
type yang: counter 32;
units "seconds";
description
"Number of Unavail abl e Seconds (UAS); that is, the
total tine that the node has been unavail abl e.
Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other times as indicated by the val ue of
"discontinuity-tine’ inietf-interfaces.";
ref erence
"ITUT G 826";
}
}

cont ai ner radi o-perfornmance-statistics {

config fal se;

description
"ETSI EN 301 129 radi o physical interface statistics rel evant
for a carrier termnation.”;

leaf mn-rltm{
type mwtypes: power {

range "-99..-20";

}
units "dBm';
description
"M ni rum recei ved power level. Discontinuities in the

value of this counter can occur at re-initialization
of the managenent system and at other tines as
i ndi cated by the value of ’'discontinuity-tine’ in
ietf-interfaces.";
ref erence
"ETSI EN 301 129";
}

| eaf max-rltm/{
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type matypes: powner {
range "-99..-20";

}
units "dBnt';
description
"Maxi mum recei ved power level. Discontinuities in the

value of this counter can occur at re-initialization
of the managenment system and at other tines as
i ndi cated by the value of ’discontinuity-tinme’ in
ietf-interfaces.";
ref erence
"ETSI EN 301 129";
}
leaf mn-tltm/{
type matypes: power {
range "-99..99",

}
units "dBnt';
description

"Mnimumtransmtted power level. Discontinuities
in the value of this counter can occur at
re-initialization of the nanagenent system and
at other tines as indicated by the val ue of
"discontinuity-tine’ inietf-interfaces.";

ref erence
"ETSI EN 301 129";

| eaf max-tltm{
type mwtypes: power {
range "-99..99";

}
units "dBm';
description
"Maxi mumtransmtted power |level. Discontinuities

in the value of this counter can occur at
re-initialization of the managenent system and
at other tines as indicated by the val ue of
"discontinuity-tine’ in ietf-interfaces.";
ref erence
"ETSI EN 301 129";
}
}
}

/*
* Radi o Link Protection G oups
*/
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cont ai ner radio-1ink-protection-groups {
description
"Configuration of radio |link protected groups of
carrier termnations in aradio link. Mre than one
protected group per radio link termnal is allowed.";
uses ifprot:protection-groups {
refine "protection-group/ nenbers" {
must "derived-fromor-self(/if:interfaces/if:interface"
+ "[if:name = current()]"
+ "/if:type, 'ianaift:mcrowaveCarrierTermnation’ )" {
description
"The type of a protection nenber nust be
"m crowaveCarrierTerm nation’.";
}
}
refine "protection-group/working-entity" {
must "derived-fromor-self(/if:interfaces/if:interface"
+ "[if:name = current()]"
+ "/if:type, ’ianaift:mcrowaveCarrierTermnmi nation )" {
description
"The type of a working-entity nust be
"m crowaveCarrierTerm nation' .";
}
}
}
}

/*
* XPIC & M MO groups - Configuration data nodes
*/

cont ai ner xpic-pairs {
if-feature "xpic";
description
"Configuration of carrier termnation pairs
for operation in XPIC node.";
reference
"ETSI TR 102 311";
list xpic-pair {
key "nane";
description
"List of carrier termnation pairs in XPIC node.";
| eaf nane {
type string;
description
"Nanme used for identification of the XPIC pair.";

| eaf enabl ed {
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type bool ean;
default "fal se";
description
"Enabl e(true)/di sabl e(fal se) XPIC';

| eaf-1ist nenbers {
type if:interface-ref;
must "derived-fromor-self(/if:interfaces/if:interface"
+ "[if:name = current()]"
+ "/if:type, 'ianaift:mcrowaveCarrierTermnation’ )" {
description
"The type of a nmenber nust be
"m crowaveCarrierTerm nation’.";
}
m n-el enents 2;
max-el enents 2;
description
"Association to XPIC pairs used in the radio |ink
termnal .";
}
}
}
cont ai ner mi no-groups {
if-feature "ninmo";
description
"Configuration of carrier termnations
for operation in M MO node.";
ref erence
"ETSI TR 102 311";
l'ist mno-group {
key "nane";
description
"List of carrier termnations in M MO node.";
| eaf nane {
type string;
description
"Name used for identification of the M MO group.";
}
| eaf enabl ed {
type bool ean;
default "false";
description
"Enabl e(true)/di sabl e(fal se) MM ";

| eaf-1ist menbers {
type if:interface-ref;
must "derived-fromor-self(/if:interfaces/if:interface"
+ "[if:name = current()]"
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+ "/if:type, ’ianaift:mcrowaveCarrierTermnmi nation )" {
description
"The type of a menber nust be
"m crowaveCarrier Term nation’.";
}
m n-el enents 2;
description
"Association to a MMO group if used in the radio
link termnal.";
}
}
}

}
<CCDE ENDS>
3. Interface Protection YANG Data Mddel

The data nodes for management of the interface protection
functionality is broken out fromthe M crowave Radi o Link Mdule into
a separate and generic YANG data nmodel in order to make it al so

avail abl e for other interface types.

Thi s nodul e i nports nodul es from [ RFC8343], and it references
[G 808.1].

<CODE BEG@ NS> file "ietf-interface-protecti on@024-03-03. yang"

modul e ietf-interface-protection {
yang-version 1.1;
nanespace "urn:ietf:parans:xm:ns:yang:ietf-interface-protection”;
prefix ifprot;

inmport ietf-interfaces {
prefix if;
ref erence
"RFC 8343";

}

organi zati on

"Internet Engineering Task Force (IETF) CCAWVP WG';
cont act

"WG List: <mailto:ccanp@etf.org>

Edi t ors:
Jonas Ahl berg (jonas. ahl berg@ri csson. com
Mn Ye (any.yem n@uawei . comn
Xi Li (X .Li@eclab.eu)
Dani el a Spreafico (dani el a. spreafi co@oki a. com
Mar ko Vaupotic (Marko. Vaupoti c@vi at net.com";
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description

11
11
11
11

"This is a nodule for the entities in
a generic interface protection mechani sm

Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or

wi t hout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full legal notices.";

RFC Ed.: replace XXXX with actual RFC nunber and renove
this note

replace the revision date with the nodul e publication date
the format is (year-nonth-day)

revisi on 2024-03-03 {

}

description

"Updating reference to RFC XXXX. - pretty printing";
ref erence

"RFC XXX: A YANG Data Mddel for M crowave Radi o Link";

revi si on 2020-10-06 {

}

description
"Updating reference to RFC XXXX. ";
ref erence
"RFC XXX: A YANG Data Mddel for M crowave Radi o Link";

revisi on 2019-06-19 {

}

/*

description
"Initial revision.";
ref erence
"RFC 8561: A YANG Data Mdel for M crowave Radi o Link";

* Protection architecture type identities
*/

identity protection-architecture-type {

description
"protection architecture type";
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ref erence
"ITUT G 808.1";
}

i dentity one-plus-one-type {
base protection-architecture-type;
description
"1+41; one interface protects
anot her one interface.";
ref erence
"ITU-T G 808.1";
}

identity one-to-n-type {
base protection-architecture-type;
description
"1:N, one interface protects
n other interfaces.";
reference
"ITU-T G 808.1";
}

/*
* Protection states identities
*/

identity protection-states {
description
"Identities describing the status of the protection
in a group of interfaces configured in
a protection node.";

}

identity unprotected {
base protection-states;
description
"Not protected.";
}

identity protected {
base protection-states;
description
"Protected.";
}

identity unabl e-to-protect {
base protection-states;
description
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"Unable to protect.";
}

/*
* Protection Goups
*/

groupi ng protection-groups {
description
"Configuration of protected groups of interfaces
providing protection for each other. Mre than one
protected group per higher-layer interface is allowed.";
list protection-group {
key "nane";
description
"List of protected groups of interfaces
in a higher-layer interface.";
action manual - swi t ch-wor ki ng {
description
"A switch action initiated by an operator command.
It switches a normal traffic signal to the working
transport entity.";
ref erence
"ITUT G 808.1";
}
action manual -swi tch-protection {
description
"A switch action initiated by an operator conmmand.
It switches a normal traffic signal to the protection
transport entity.";
reference
"ITU-T G 808.1";

action forced-switch {
description
"A switch action initiated by an operator conmmand.
It switches a normal traffic signal to the protection
transport entity and forces it to remain on that
entity even when criteria for switching back to
the original entity are fulfilled.";
ref erence
"ITUT G 808.1";

action | ockout-of-protection {
description
"A switch action tenporarily disables access to the
protection transport entity for all signals.";
ref erence
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"ITU-T G 808.1";
}
action freeze {
description
"A switch action tenporarily prevents any switch action
to be taken and, as such, freezes the current state.
Until the freeze is cleared, additional near-end externa
commands are rejected, and fault condition changes and
recei ved Automatic Protection-Sw tching (APS) nessages
are ignored.";
ref erence
"ITUT G 808.1";
}

action exercise {
description
"A switch action to test if the APS communication is
operating correctly. It is lower priority than any 'real
switch request.";
ref erence
"ITU-T G 808.1";

action clear {
description
"An action clears all switch commands.";
ref erence
"ITUT G 808.1";

| eaf nane {
type string;
description
"Name used for identification of the protection group.";

| eaf protection-architecture-type {
type identityref {
base protection-architecture-type;

default "ifprot:one-plus-one-type";
description
"The type of protection architecture used, e.g., one
interface protecting one or several other interfaces.";
ref erence
"ITUT G 808.1";

| eaf-1ist nmenbers {
type if:interface-ref;
m n-el enents 2;
description
"Association to a group of interfaces configured for
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protection and used by a higher-layer interface.";
}
| eaf operation-type {
type enuneration {
enum non-revertive {
description
"I'n non-revertive operation, the traffic does not
return to the working interface if the switch requests
are term nated.";
ref erence
"ITU-T G 808.1";
}
enum revertive {
description
"In revertive operation, the traffic al ways
returns to (or remains on) the working interface
if the switch requests are termnated.";
ref erence
"ITUT G 808. 1";

}

default "non-revertive";

description
"The type of protection operation, i.e.
or non-revertive operation.";

, revertive

leaf-1ist working-entity {
when "../operation-type = 'revertive ";
type if:interface-ref;
m n-el enents 1;
description
"The interfaces that the traffic normally shoul d
be transported over when there is no need to use the
protecting interface.";

}
| eaf revertive-wait-to-restore {
when "../operation-type = 'revertive' ";
type uint 16;
units "seconds";
default "O0";

description
"The time to wait before swi tching back to the working
interface if operation-type is revertive.";
ref erence
"ITU-T G 808.1";

| eaf hold-off-tinmer {
type uint 16;
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units "mlliseconds"”;
default "0";
description
"Time interval after the detection of a fault and its
confirmation as a condition requiring the protection-
swi tching procedure.”;
ref erence
"ITU-T G 808.1";

| eaf status {
type identityref {
base protection-states;

config fal se;

description
"Status of the protection in a group of interfaces

configured in a protection node.";

ref erence

"ITUT G 808. 1";
}
}
}

}
<CODE ENDS>
4. M crowave Types YANG Data Mdel

Thi s nodul e defines a collection of common data types using the YANG
data nodel i ng | anguage. These common types are designed to be
i mported by other nodul es defined in the m crowave area.

<CODE BEG@ NS> file "ietf-m crowave-types@025-04-04. yang"

modul e ietf-m crowave-types {
yang-version 1.1;
nanespace "urn:ietf:parans: xnl:ns:yang:ietf-mcrowave-types";
prefix mmtypes;

organi zati on

"Internet Engineering Task Force (IETF) CCAWVP WG';
cont act

"WG List: <mailto:ccanp@etf.org>

Edi t ors:
Jonas Ahl berg (jonas. ahl berg@ri csson. com
Mn Ye (any.yem n@uawei . comn
Xi Li (X .Li@eclab.eu)
Dani el a Spreafico (dani el a. spreafi co@oki a. com
Mar ko Vaupotic (Marko. Vaupoti c@vi at net. com

Mansfield, et al. Expires 6 Cctober 2025 [ Page 38]



I nternet-Draft M crowave Radi o Li nk YANG April 2025

Dani |l o Pal a (danil o. pal a@i aenic.com"

description

11
11
11
11

"This nodul e contains a collection of YANG data types
consi dered generally useful for m crowave interfaces

Copyright (c) 2025 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject
to the license terms contained in, the Revised BSD License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC 8561; see
the RFC itself for full legal notices.";

RFC Ed.: replace XXXX with actual RFC nunber and renove
this note

replace the revision date with the nodul e publication date
the format is (year-nonth-day)

revision 2025-04-04 {

}

/*

*

description

"Draft - Conression #32, new groupi ng |Issue #35";
reference

"RFC XXX: A YANG Data Mddel for M crowave Radi o Link";

Radi o-link-term nal node identities

*/

identity rlt-node {

}

st atus deprecated;
description
"A description of the nbde in which the radio Iink
termnal is configured. The format is X plus Y.
X represents the nunber of bonded carrier termnations.
Y represents the nunber of protecting carrier
term nations.";

identity one-plus-zero {

base rlt-node;
st atus deprecat ed;
description
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"1 carrier termnation only.";

}

i dentity one-plus-one {
base rlt-node;
st atus deprecated;
description
"1 carrier termnation
and 1 protecting carrier termnation.";

}

identity two-plus-zero {
base rlt-node;
status deprecat ed,;
description
"2 bonded carrier termnations.";

}

/*
* Codi ng and nodul ation identities
*/

i dentity coding-nodul ation {
description
"The codi ng and nodul ati on schenes.";

}

identity hal f-bpsk {
base codi ng- nodul ati on;
description
"Hal f BPSK codi ng and nodul ati on schene.";

}

identity hal f-bpsk-strong {
base hal f - bpsk
description
"Hal f BPSK strong codi ng and nodul ati on schene.";

}

identity half-bpsk-1light {
base hal f - bpsk
description
"Hal f BPSK |ight coding and nodul ati on schene.";

}

identity bpsk {
base codi ng- nodul ati on;
description
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"BPSK codi ng and nodul ati on schene.";

}
identity bpsk-strong {
base bpsk
description
"BPSK strong codi ng and nodul ati on schene.";
}
identity bpsk-light {
base bpsk
description
"BPSK |i ght codi ng and nodul ati on schene.";
}

identity qpsk {
base codi ng- nodul ati on;
description
"@QPSK codi ng and nodul ati on schene.";

}

identity psk-8 {
base codi ng- nodul ati on;
description
"8PSK codi ng and nodul ati on schene.";

}

identity qam4 {
base codi ng- nodul ati on;
description
"4 QAM codi ng and nodul ati on schene.";

}

identity qam4-strong {
base gam 4;
description
"4 QAM strong codi ng and nodul ati on schene.";

}

identity qam4-1ight {
base gam 4;
description
"4 QAM | ight coding and nodul ati on schene.";

}

identity qam 16 {
base codi ng- nodul ati on;
description
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"16 QAM codi ng and nodul ati on schene.";

}

identity gam 16-strong {
base gam 16
description
"16 QAM strong codi ng and nodul ati on schene.";

}

identity gqam 16-1ight {
base gam 16
description
"16 QAM |l ight coding and nodul ati on schene.";

}

identity qam 32 {
base codi ng- nodul ati on;
description
"32 QAM codi ng and nodul ati on schene.";

}

identity gqam 32-strong {
base gam 32
description
"32 QAM strong codi ng and nodul ati on schene.";

}

identity qam 32-1ight {
base gam 32
description
"32 QAM |l ight coding and nodul ati on schene.";

}

identity qgam 64 {
base codi ng- nodul ati on;
description
"64 QAM codi ng and nodul ati on schene.";

}

identity gam 64-strong {
base gam 64;
description
"64 QAM strong codi ng and nodul ati on schene.";

}

identity qam 64-1ight {
base gam 64;
description
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"64 QAM |l ight coding and nodul ati on schene.";
}

identity gam 128 {
base codi ng- nodul ati on;
description
"128 QAM codi ng and nodul ati on schene.";

}

identity gam 128-strong {
base gam 128;
description
"128 QAM strong codi ng and nodul ati on schene.";

}

identity gqam 128-1ight {
base gam 128;
description
"128 QAM |i ght codi ng and nodul ati on schene.";

}

identity gam 256 {
base codi ng- nodul ati on;
description
"256 QAM codi ng and nodul ati on schene.";

}

identity gam 256-strong {
base gam 256
description
"256 QAM strong codi ng and nodul ati on schene.";

}

identity gqam 256-1ight {
base gam 256
description
"256 QAM |i ght codi ng and nodul ati on schene.";

}

identity qgam 512 {
base codi ng- nodul ati on;
description
"512 QAM codi ng and nodul ati on schene.";

}

identity gam 512-strong {
base gam 512
description
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"512 QAM strong codi ng and nodul ati on schene.";

}

identity qam 512-1ight {
base gam 512
description
"512 QAM |i ght codi ng and nodul ati on schene.";

}

identity gam 1024 {
base codi ng- nodul ati on;
description
"1024 QAM codi ng and nodul ati on schene.";

}

identity gam 1024-strong {
base gam 1024;
description
"1024 QAM strong codi ng and nodul ati on schene.";

}

identity gam 1024-1ight {
base gam 1024;
description
"1024 QAM |ight coding and nodul ati on schene.";

}

identity gam 2048 {
base codi ng- nodul ati on;
description
"2048 QAM codi ng and nodul ati on schene.";

}

identity gam 2048-strong {
base gam 2048;
description
"2048 QAM strong codi ng and nodul ati on schene.";

}

identity gam 2048-1ight {
base gam 2048;
description
"2048 QAM |ight coding and nodul ati on schene.";

}

identity gam 4096 {
base codi ng- nodul ati on;
description
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"4096 QAM codi ng and nodul ati on schene.";
}

identity gam 4096-strong {
base gam 4096;
description
"4096 QAM strong codi ng and nodul ati on schene.";

}

identity gam 4096-1ight {
base gam 4096;
description
"4096 QAM |ight coding and nodul ati on schene.";

}

/*
* TDMtype identities
*/

identity tdmtype {
description
"A description of the type of TDM connecti on,
al so indicating the supported capacity of the
connection.";

}

identity E1 {
base tdmtype;
description
"E1l connection, 2.048 Mit/s.";

}

identity STM1 {
base tdmtype;
description
"STM 1 connection, 155.52 Mit/s.";

}

typedef power ({
type deci mal 64 {
fraction-digits 1;
}
description
"Type used for the power values in the data nodes
for configuration or status.";

/*
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Radi o- 1 i nk-terni nal node grouping
*/

grouping rlt-node {
description
"Thi s grouping provides a flexible definition of nunber
of bonded carriers and protecting carriers of a radio
link.";
| eaf num bonded-carriers {
type uint32;
mandat ory true;
description
"Nunmber of bonded carriers.";
}

| eaf numprotecting-carriers {
type uint32;
mandat ory true;
description
"Nurmber of protecting carriers.”;
}

}

/*
* Conmon mi crowave properties ode grouping
*/

groupi ng conmmon- m crowave- properties {
description
"This grouping provides a reusable set of mcrowave
properties.";
| eaf tx-frequency {
type uint32;
units "kHz";
mandat ory true;
description
"Sel ected transmtter frequency.";

| eaf actual -rx-frequency {
type uint32;
units "kHz";
config fal se;
description
"Comput ed receiver frequency.";

| eaf channel -separation {
type uint32;
units "kHz";
mandat ory true;
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description
"The anount of bandwi dth allocated to a carrier. The
di stance between adj acent channels in a radio
frequency channel s arrangenent”;

ref erence
"ETSI EN 302 217-1";

| eaf actual-transmtted-Ievel {
type power {
range "-99..99",

}
units "dBni';
config fal se;
description
"Actual transmitted power level (0.1 dBmresolution).";
reference
"ETSI EN 301 129";

| eaf actual -tx-cm {
type identityref {
base mwtypes: codi ng- nodul ati on;

config fal se;
description
"Actual coding/nmodulation in transmitting direction.";

| eaf actual -snir {
type deci mal 64 {
fraction-digits 1;
range "0..99";
}

units "dB";
config fal se;
description
"Actual signal to noise plus the interference ratio
(0.1 dB resolution).";
}
}

}
<CODE ENDS>
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5.

Security Considerations

The YANG data nodels specified in this docunent define schemas for
data that is designed to be accessed via network managenent protocols
such as NETCONF [ RFC6241] or RESTCONF [ RFC8040]. The | owest NETCONF
| ayer is the secure transport |ayer, and the mandatory-to-inpl enent
secure transport is Secure Shell (SSH) [RFC6242]. The | owest
RESTCONF | ayer is HTTPS, and the mandatory-to-inplement secure
transport is TLS [ RFC8446].

The Network Configuration Access Control Mdel (NACM [RFC8341]

provi des the nmeans to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

There are a nunber of data nodes defined in these YANG data nodel s
that are witable/creatable/deletable (i.e., config true, which is
the default). These data nodes nay be considered sensitive or

vul nerable in some network environments. Wite operations (e.g.,
edit-config) to these data nodes wi thout proper protection can have a
negative effect on network operations. These are the subtrees and
data nodes and their sensitivity/vulnerability:

Interfaces of type m crowaveRadi oLi nkTer nmi nal

nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:

nt er f ace/ node,
nterfacel/carrier-termnations,
nterface/rl p-groups,
nterfacel/ xpi c-pairs,

nt er f ace/ m no- groups, and

i
i
i
i
i
interface/tdm connecti ons:

lif:i
lif:i
Fifri
lifei
lif:i
lif:i

These data nodes represent the configuration of the radio |ink
termnal, and they need to match the configuration of the radio Iink
terminal on the other side of the radio link. Unauthorized access to
these data nodes could interrupt the ability to forward traffic.

Interfaces of type mcrowaveCarrierTerm nation
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nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:
nterfaces/if:

nterface/carrier-id,

nt erface/ t x- enabl ed,
nterface/tx-frequency,

nterfacel/ rx-frequency,

nt er f ace/ dupl ex-di st ance,

nt er f ace/ channel - separati on,

nt erface/ rt pc/ maxi mum nomi nal - power ,
nt er f ace/ at pc/ maxi mum nomi nal - power ,
nt erface/ at pc/ at pc-1 ower -t hreshol d,
nt er f ace/ at pc/ at pc- upper -t hreshol d,
nt erface/ singl e/ sel ected-cm

nt erface/ adapti ve/ sel ect ed-m n-acm
nt erf ace/ adapti ve/ sel ect ed- max- acm
nterfacel/if-1oop, and
nterface/rf-1oop:

These data nodes represent the configuration of the carrier

term nation,

Radi o |ink protection

/radi o-1ink-protection-groups/protection-group

Thi s data node represents the configuration of the protection of
Unaut hori zed access to this data node could

carrier term nations.

interrupt the ability to forward traffic or renove the ability to

perform a necessary protection switch

XPI C:

[ xpic-pairs

Thi s data node represents the XPIC configuration
Unaut hori zed access to this data node

carriers.

of a pair of

ability to forward traffic.

M MO

/ m no- gr oups:

Thi s data node represents the M MO configuration
Unaut hori zed access to this data node

carriers.

of multiple

ability to forward traffic.

Mansfi el d,
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and they need to match the configuration of the carrier
termi nation on the other side of the carrier
these data nodes could interrupt the ability to forward traffic.

Unaut hori zed access to

could interrupt the

could interrupt the
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7.

7.

Sone of the RPC operations in this YANG data nodel nmay be consi dered
sensitive or vulnerable in some network environments. It is thus
important to control access to these operations. These are the
operations and their sensitivity/vulnerability:

Radi o |ink protection:

/ radi o-1ink-protection-groups/protection-group/
manual - swi t ch- wor ki ng,

/radi o-1ink-protection-groups/protection-group/

manual - swi t ch- prot ecti on
/radi o-1ink-protection-groups/protection-group/forced-switch,
[ radi o-1ink-protection-groups/protection-group/

| ockout - of - prot ecti on,
/radi o-1ink-protection-groups/protection-group/freeze,
/radi o-1ink-protection-groups/protection-group/exercise, and
/radi o-1ink-protection-groups/ protection-group/cl ear

These data nodes represent actions that m ght have an inpact on the
configuration of the protection of carrier term nations.

Unaut hori zed access to these data nodes could interrupt the ability
to forward traffic or renove the ability to performa necessary
protection swtch.

The security considerations of [RFC8343] also apply to this docunent.
I ANA Consi derations
No | ANA Considerations in this update.
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To be added in a future revision of this draft.

Mansfield, et al. Expires 6 Cctober 2025 [ Page 52]



I nternet-Draft M crowave Radi o Li nk YANG April 2025

Appendi x B. Exanple: 1+0 and 2+0 Confi guration |nstances

Thi s section gives sinple exanples of 1+0 and 2+0 i nstances using the
YANG dat a nodel defined in this docunent. The exanples are not
i ntended as a conplete nodule for 1+0 and 2+0 configurati on.

B. 1. 1+0 I nstance

Radi o Li nk

Term nal A Term nal B

I I I I
I I I I
| | | |
I I I I
[ R + | [ R + |
|| || Carrier A | ]
| | Carrier | |<--------- > | Carrier | |
| | Term nation| | | | Term nation| |
[ | 1 [ | [ | 1 [ |
| Fom e e e oo - +| | Fom e e e oo - +|
I I I I
I I I I
o e e e oo + o e e e oo +
\--- Mcrowave Node ---/ \--- Mcrowave Node ---/

Figure 1. 1+0 Exanpl e

Figure 1 shows a 1+0 exanple. The follow ng instance shows the 1+0
configuration of the Near End node.
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{
"ietf-interfaces:interfaces": {
"interface": [
{
"name": "RLT-A",
"description": "Radio Link Term nal A",
"type": "iana-if-type:m crowaveRadi oLi nkTerni nal ",
"ietf-m crowave-radi o-1ink: node":
"ietf-mcrowave-types: one-pl us-zero",
"ietf-mcrowave-radi o-link:carrier-termnations": |
"RLT- A: CT-1"
]
b
{
"name": "RLT-A: CT-1",
"description": "Carrier Term nation 1",
"type": "iana-if-type:mcrowaveCarrierTerm nation",
"ietf-mcrowave-radio-link:carrier-id": "A",
"ietf-mcrowave-radi o-1ink:tx-enabled": true,
"ietf-mcrowave-radio-link:tx-frequency": 10728000,
"ietf-m crowave-radi o-1ink: dupl ex-di stance": 644000,
"ietf-mcrowave-radi o-1ink: channel -separation": 28000,
"ietf-mcrowave-radio-link:polarization": "not-specified"
"ietf-mcrowave-radi o-link:rtpc": {
" maxi mum nomi nal - power": "20.0"
}
"ietf-mcrowave-radio-link:single": {
"sel ected-cnt': "ietf-mcrowave-types: gam 512"
}
}
]
}
}

B.2. 2+0 Instance

Fi gure 2 shows a 2+0 exanpl e.

2025
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Radi o Li nk
Term nal A

Radi o Li nk
Term nal B

I I I I
I I I I
I I I I
I I I I
| +----------- + | | +----------- + |
|| | | Carrier A | ]
| | Carrier | |<--------- > | Carrier | |
| | Termi nation| | | | Termi nation| |
| | 1 || | | 1 ||
| o m e e e - +| | o m e e e - +|
| | | |
[ R + | [ R + |
|| | | Carrier B | ]
| | Carrier | |<--------- > | Carrier | |
| | Term nation| | | | Term nation| |
| | 2 || | | 2 ||
| +----------- + | | +----------- + |
I I I I
Fom e + Fom e +
\--- Mcrowave Node ---/ \--- Mcrowave Node ---/

Figure 2: 2+0 Exanple

The foll ow ng instance shows the 2+0 configuration of the Near End
node.

{

"ietf-interfaces:interfaces": {
"interface": |

{
"nane": "RLT-A",
"description": "Radio Link Term nal A",
"type": "iana-if-type:m crowaveRadi oLi nkTerni nal ",
"ietf-mcrowave-radi o-1ink: node":
"ietf-mcrowave-types:two-plus-zero",
"ietf-mcrowave-radi o-link:carrier-term nations": |
"RLT- A CT-1",
"RLT- A: CT-2"
]
b
{

"name": "RLT-A:CT-1",
"description": "Carrier Termnation 1",

Mansfield, et al. Expires 6 Cctober 2025 [ Page 55]



Internet-Draft
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ietf-m
ietf-m
ietf-m
ietf-m
ietf-m
ietf-m
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"iana-if-type: m crowaveCarrier Term nati on",
carrier-id":
t x- enabl ed":
t x-frequency": 10728000,
dupl ex-di stance": 644000,
channel - separati on": 28000,

crowave-r adi
crowave-r adi
crowave- r adi
crowave- r adi
crowave-r adi
crowave- r adi
crowave-r adi

o-1li

nk:
i nk:
i nk:
i nk:
i nk:
i nk:
i nk:

" maxi mum nom nal - power " :

"nane":

"description":

"type":

"ietf-m
ietf-m
ietf-m
ietf-m
ietf-m
ietf-m
ietf-m

"RLT- A CT-2",

i etf-m crowave-radi o-1ink:
"sel ected-cni':

AT
true,

pol ari zation": "not-specified",
rtpc": {

"20.0"

single": {

"Carrier Term nation 2",

"ietf-mcrowave-types: gam 512"

"iana-if-type: m crowaveCarrierTerm nation",
carrier-id":
t x- enabl ed":

crowave- r adi
crowave-r adi
crowave-r adi
crowave- r adi
crowave- r adi
crowave- r adi
crowave- r adi

o-1li
o-1li

o-1i
o-1i
o-1i
o-1li
o-1li

nk:
nk:

nk

nk:
nk:
nk:

" maxi mum nom nal - power " :

B. 3. 2+0 XPI C I nstance

" Bn ,
true,

:tx-frequency": 10618000,
nk:

dupl ex-di stance": 644000,
channel - separati on": 28000,

pol ari zation": "not-specified",
rtpc": {
"20.0"

i etf-mcrowave-radio-1ink:single":
"sel ected-cni':

{

"ietf-mcrowave-types: gam 512"

The foll owi ng i nstance shows the XPI C configuration of the Near End

node.

"ietf-interfaces:interfaces":

"interface":

{

"nane":

"description":

"type":

Mansfield, et al.

[
"RLT-A",

{

"Radi o Li nk Term nal

A" 1

"iana-if-type: m crowaveRadi oLi nkTerni nal ",
"ietf-mcrowave-radi o-1ink: node":
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"ietf-mcrowave-types:two-pl us-zero"
"ietf-mcrowave-radi o-link:carrier-term nations": |

"RLT- A: CT-1",
"RLT- A: CT-2"
1,
"ietf-mcrowave-radio-link:xpic-pairs": |
" xpi c-pairl"
b
{
"name": "RLT-A:CT-1",
"description": "Carrier Termnation 1",
"type": "iana-if-type:m crowaveCarrierTerm nation",
"ietf-mcrowave-radio-link:carrier-id": "A",
"ietf-mcrowave-radio-1link:tx-enabled": true,
"ietf-mcrowave-radio-link:tx-frequency": 10728000,
"ietf-mcrowave-radi o-1ink: dupl ex-di stance": 644000,
"ietf-mcrowave-radi o-1ink: channel -separation": 28000,
"ietf-mcrowave-radio-1link:polarization": "not-specified",
"ietf-mcrowave-radi o-link:rtpc": {
"maxi mum nom nal - power": "20.0"
"ietf-mcrowave-radio-link:single": {
"selected-cnm': "ietf-mcrowave-types: gam 512"
}
b
{
"name": "RLT-A: CT-2",
"description": "Carrier Termnation 2",
"type": "iana-if-type:mcrowaveCarrierTerm nation",
"ietf-mcrowave-radio-link:carrier-id": "B",
"ietf-mcrowave-radio-1link:tx-enabled": true,
"ietf-mcrowave-radio-link:tx-frequency": 10618000,
"ietf-mcrowave-radi o-|ink: dupl ex-di stance": 644000,
"ietf-mcrowave-radi o-1ink: channel -separation": 28000,
"ietf-mcrowave-radio-1link:polarization": "not-specified",
"ietf-mcrowave-radio-link:rtpc": {
"maxi mum nom nal - power": "20.0"
"ietf-mcrowave-radio-link:single": {
"sel ected-cnt': "ietf-mcrowave-types: gam 512"
}
}
]
}

"ietf-mcrowave-radi o-1link: xpic-pairs": {
"xpic-pair": [
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"name": "xpic-pairl",
"menmbers": |

"RLT- A: CT-1",

"RLT- A: CT-2"
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