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1. Termninology and Definitions
The following ternms are used in this docunent:

Carrier Termnation (CT) is an interface for the
capacity provided over the air by a single carrier. It
is typically defined by its transmtting and receiving
frequenci es.

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

m crowave/ nmi|lineter wave |ink.

The follow ng acronyns are used in this docunent:
ACM Adaptive Codi ng Modul ation

ATPC Autonmatic Transnmt Power Contro

CM  Codi ng Mbdul ation

CT Carrier Term nation

RLT Radio Link Term na

RTPC Renpte Transmt Power Control

XPI C Cross Pol arization Interference Cancellation
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2

M MO Mul tiple-lnput Miltiple-Qutput
I ntroduction

Thi s docunment defines a YANG data nodel for managenent
and control of the radio link interface(s) and the
relationship to packet (typically Ethernet) and/or TDM
interfaces in a microwave/mllinmeter wave node. The date
nmodel includes configuration and state data.

The design of the data nodel follows the framework for
managenent and control of mcrowave and mllineter wave
interface paraneters defined in [mwfrmik]. This
framework identifies the need and the scope of the YANG
data nodel, the use cases and requirenents that the
nmodel needs to support. Moreover, it provides a detailed
gap analysis to identify the m ssing paraneters and
functionalities of the existing and established nodel s
to support the specified use cases and requirenents, and
based on that recommends how the gaps should be filled
with the devel opnent of the new nodel

According to the conclusion of the gap anal ysis, the
structure of the data nodel is based on the structure
defined in [I-D. ahl berg-ccanp-ni crowave-radio-1ink] and
it augments RFC 7223 to align with the same structure
for managenment of the packet interfaces. Mire
specifically, the nodel will include interface |ayering
to manage the capacity provided by a radio link term na
for the associated Ethernet and TDM i nterfaces, using
the principles for interface |ayering described in RFC
7223 as a basis.

The desi gned YANG data nodel uses the |IETF: Radi o Link
Model [I-D. ahl berg-ccanp-m crowave-radi o-1ink] and the
ONF: M crowave Modeling [ ONF-nodel] as the basis for the
definition of the detailed | eafs/paraneters, and
proposes new ones to cover identified gaps which are
analyzed in [ mwfrmk].

YANG Dat a Model (Tree Structure)
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nodul e: ietf-mcrowave-radi o-1ink

+--rw radio-1ink-protection-groups

| +--rwradio-link-protection-group* [nane]

+---X protection-external -commands
+---w i nput
+---w protection-external -command? identityref

| +--rw hame string

| +--rw protection-architecture-type? i dentityref

[ +--rw protection-operation-type? enuner ation

| +--rw worki ng-entity* if:interface-ref
| +--rwrevertive-wait-to-restore? uintl16

| +--rw radi o-1ink-protection-nenbers* if:interface-ref
I

|

I

+--ro radio-link-protection-groups-state
| +--ro radio-link-protection-group* [nane]
[ +--ro nane string
| +--ro protection-status? i dentityref
+--rw xpic-pairs {xpic}?
| +--rw xpic-pair* [nane]
| +--rw hane string
| +--rw enabl ed? bool ean
| +--rw Xpi c- nenber s* if:interface-ref
+--rw m no- groups {m no}?
+--rw m no- group* [ nane]

+--rw nane string
+--rw enabl ed? bool ean
+--rw m no- nenber s* if:interface-ref
augrment /if:interfaces/if:interface:
+-rwid? string
+--rw node i dentityref
+--rw carrier-termnations* if:interface-ref
+--rw rl p-groups* -> /radio-1ink-protection-groups
/radi o-1ink-protection-group/name
+--rw xpi c-pairs* -> |/ xpi c- pai rs/ xpi c-pai r/ nane {xpic}?
+--rw m no- group? -> |/ m no- gr oups/ m no- gr oup/ nane {ni no}?
+--rw tdm connections* [tdmtype] {tdn}?
+-rw tdmtype i dentityref
+--rw tdm connections uni t 16
augrment /if:interfaces/if:interface:
+--rw carrier-id? string
+--rw tx-enabl ed? bool ean
+--rw tx-frequency ui nt 32
+--rw rx-frequency? ui nt 32
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+--rw rx-frequency-config? bool ean
+--rw dupl ex- di st ance ui nt 32
+--rw channel - separati on deci mal 64
+--rw pol ari zati on? enumner ati on
+--rw power - node enuner ation
+--rw sel ect ed- out put - power power
+--rw at pc-1 ower-threshol d power
+--rw at pc-upper-threshol d power
+--rw codi ng- nodul at i on- node enumer ati on
+--rw sel ected-cm i dentityref
+--rw sel ected-m n-acm i dentityref
+--rw sel ect ed- max- acm i dentityref
+--rwif-1loop? enuneration
+--rw rf-loop? enuneration
+--rw ct-performance-threshol ds
+--rw received-| evel -al armt hreshol d? power
+--rw transmtted-1evel -al armthreshol d? power
+--rw ber-alarmthreshol d? enuneration
augrment /if:interfaces-state/if:interface:
+--ro tx-oper-status? enuner ati on
+--ro actual -transmitted-Ievel ? power
+--ro actual -received-| evel ? power
+--ro actual -tx-cn? i dentityref
+--ro actual -snir? deci mal 64
+--ro actual -xpi ? deci nal 64 {xpic}?
+--ro capabilities
+--ro mn-tx-frequency? ui nt 32
+--ro max-tx-frequency? ui nt 32
+--ro mn-rx-frequency? ui nt 32
+--ro max-rx-frequency? ui nt 32

+--ro avail abl e- m n- out put - power ? power
+--ro avail abl e- max- out put - power ? power

+--ro avail abl e-m n-acn? i dentityref
+--ro avail abl e- max- acn? i dentityref
augnent /if:interfaces-state/if:interface/if: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 mn-rltnf power
+--ro max-rltnP power
+--ro mn-tltnP power
+--ro max-tltnf power
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4. YANG Modul e
<CODE BEG@ NS> file "ietf-m crowave-radio-1ink.yang"

nmodul e ietf-mcrowave-radi o-1ink {
yang-version 1.1;
namespace "urn:ietf:params: xm :ns:yang:ietf-mcrowave-radi o-1ink";
prefix nrl;

i mport ietf-yang-types {
prefi x yang;

inmport ietf-interfaces {
prefix if;

}

import iana-if-type {
prefix ianaift;

}

or gani zati on
"I ETF CCAMP Wor ki ng Group”;
cont act
"j onas. ahl berg@ri csson. com
any.yem n@uawei . com
Xi . Li @necl ab. eu
cjbc@t.uc3mes
k- kawada@bh. j p. nec. cont';

description
"This is a nodule for the entities in a generic
m crowave system";

revision 2016-12-22 {
description
"Draft revision covering a conplete scope for
configuration and state data for radio |ink
interfaces.";

ref erence ;

}
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revision 2016-10-29 {
description
"Draft revision.";

ref erence ;

}

/*
* Features
*/

feature xpic {
description
"Indi cates that the device supports XPIC "

feature mno {
description
"I'ndi cates that the device supports M MO ";

}

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

}

/*
* Interface identities
* [

identity radio-link-termnal {
base ianaift:iana-interface-type
description
"Interface identity for a radio link termnal."

}

identity carrier-ternination {
base ianaift:iana-interface-type
description
"Interface identity for a carrier termnation.”

}
/*
* Radi o-link-term nal npode identities
*/
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identity rlt-node {
description
"A description of the node in which the radio
link terminal is configured. The format is X
plus Y. X represent the nunber of bonded
carrier termnations. Y represent the nunber
of protecting carrier terminations.";

}

identity one-plus-zero {
base rlt-nobde
description
"1 carrier termnation only."

}

identity one-plus-one {
base rlt-node
description
"1 carrier termnation
and 1 protecting carrier termnation.";

}

identity two-plus-zero {
base rlt-node;
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-strong {
base codi ng- nodul ati on;
description
"Hal f BPSK strong codi ng and nodul ati on schene.";

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

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

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

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

identity bpsk-1ight {
base codi ng- nodul ati on;
description
"BPSK |ight coding and nodul ati on schene. ";
}

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

identity gam4-strong {
base codi ng- nodul ati on;
description
"4 QAM strong 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.";

}
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identity gam4-1light {
base codi ng- nodul ati on;
description
"4 QAM |ight coding and nodul ati on schene.";
}

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

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

identity gam 16-1ight {
base codi ng- nodul ati on;
description
"16 QAM i ght coding and nodul ati on schene."”;
}

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

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

identity gam 32-1ight {
base codi ng- nodul ati on;
description
"32 QAM i ght coding and nodul ati on schene."”;
}

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

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

}

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

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

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

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

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

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

}

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

identity gam512-1ight {
base codi ng- nodul ati on;
description
"512 QAM | i ght codi ng and nodul ati on schene. ";
}

identity gam 1024-strong {
base codi ng- nodul ati on;
description
"1024 QAM strong 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 1024-1ight {
base codi ng- nodul ati on;
description
"1024 QAM | i ght coding and nodul ation schene."”;
}

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

identity gam 2048 {
base codi ng- nodul ati on;
description
"2048 QAM codi ng and nodul ati on schene.";
}
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identity gam 2048-1ight {
base codi ng- nodul ati on;
description
"2048 QAM |i ght coding and nodul ation schene.";
}

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

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

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

/*
* Protection architecture type identities
*/
identity protection-architecture-type {
description
"protection architecture type";
}

identity one-plus-one-type {
base protection-architecture-type;
description
"One carrier termnation and
one protecting carrier termination.";

}

identity one-to-n-type {
base protection-architecture-type;
description
"One carrier ternination protecting
n other carrier termnations.";

}
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/*
* Protection states identities
*/

identity protection-states {
description
"Identities describing the status of the protection
in a group of carrier terninations configured in
a radio link 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 "Unable to protect”;

}

/*
* protection-external -conmands identities
*/

identity protection-external-conmands{
description
"Protection external commands for trouble shooting
pur pose.";

}

identity manual - switch{
base protection-external - commands;
description
"A switch action initiated by an operator conmand.
It switches normal traffic signal to the protection
transport entity.";

}
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/*

* TDMtype identities

*/

identity tdmtype {

description

"A description of the type of TDM connection
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.";
}

/*
* Typedefs
*/
typedef power {
type deci mal 64 {
fraction-digits 1;
}

description
"Type used for power val ues, sel ected and neasured.

/*
* Radi o Link Term nal (RLT) - Configuration data nodes
*/
augrment "/if:interfaces/if:interface" {
when "if:type = 'nrl:radio-link-termnal’"
description
"Addition of data nodes for radio link termnal to
the standard Interface data nodel, for interfaces of
the type 'radio-link-termnal’.";
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leaf id {
type string;
default "";
description
"IDof the radio link ternminal. Used by far-end when

checking that it’s connected to the correct RLT.";

}

| eaf node {
type identityref {
base rlt-node

mandat ory true

description
"A description of the node in which the radio link
termnal is configured. The format is X plus Y.
X represent the nunber of bonded carrier termnations.
Y represent the nunber of protecting carrier
term nations.";

}

leaf-list carrier-term nations {
type if:interface-ref;
must "“/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = 'nrl:carrier-termnation’" {
description
"The type of interface must be
‘carrier-termnation’.";
}
nmn-el enents 1;
description
"Alist of references to carrier termninations
included in the radio link termnal."

}

leaf-list rlp-groups {
type leafref {
path "/nrl:radio-1ink-protection-groups/"
+ "nmrl:radio-1ink-protection-group/nrl:nanme";
}
description
"Alist of references to the carrier termnination
groups configured for radio link protection in this
radio link termnal.";

}
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leaf-1ist xpic-pairs {

i f-feature xpic;

type leafref {
path "/nrl:xpic-pairs/nrl:xpic-pair/nrl:nanme";

}

description
"Alist of references to the XPIC pairs used in this
radio link terminal. One pair can be used by two
termnals.";

}

| eaf m no-group {

i f-feature nino;

type leafref {
path "/nrl:m no-groups/nrl:mnmo-group/nrl:nanme”;

}

description
"A reference to the M MO group used in this
radio link terminal. One group can be used by nore
than one ternminal .";

}

Iist tdm connections {

if-feature tdm
key "tdmtype";
description

"Alist stating the nunber of TDM connections of a
specified tdmtype that is supported by the RLT.";
| eaf tdmtype {

type identityref {

base tdmtype;
}

description
"The type of TDM connection, which al so indicates
the supported capacity.";

}

| eaf tdm connections {
type uint 16;
mandat ory true;
description "Nunber of connections of the specified type.";
}
}
}
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/*
* Carrier Term nation - Configuration data nodes
*/

augrment "/if:interfaces/if:interface" {
when "if:type = 'nrl:carrier-ternination";
description
"Addition of data nodes for carrier termination to
the standard Interface data nodel, for interfaces
of the type 'carrier-termnation’.";
| eaf carrier-id {
type string;
default "A";
description
"ID of the carrier. (e.g. A, B, Cor D
Used in XPIC & M MO configurations to check that
the carrier termnation is connected to the correct
far-end carrier ternmnation. Should be the sane
carrier I D on both sides of the hop.
Def aul t ed when not MMO or XPIC. ";

}

| eaf tx-enabled {

type bool ean;

default "fal se";

description
" Disables (false) or enables (true) the
transmitter.Only applicable when the interface
is enabled (interface: enabl ed = true) otherw se
it’'s always disabled. ";

}

| eaf tx-frequency {
type uint32;
units "kHz";

mandat ory true;
description
"Selected transnitter frequency.";
}
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| eaf rx-frequency {

type uint32;
units "kHz";
description

"Sel ected receiver frequency.

Mandatory and writeabl e when rx-frequency-config=true.
O herwi se read-only and cal cul ated fromtx-frequency
and dupl ex-di stance. ";

}

| eaf rx-frequency-config {
type bool ean;
default "true";
description
"Enable (true) or disable (false) direct
configuration of rx-frequency and instead
usi ng a defined dupl ex distance.";

}

| eaf dupl ex-di stance {
when "../rx-frequency-config = 'false "
type uint32;
units "kHz";
mandat ory true
description
"Di stance between Tx & Rx frequencies.
Used to cal acul ate rx-frequency when
rx-frequency-config=fal se.”

}

| eaf channel -separation {
type deci mal 64 {
fraction-digits 1;
}
units "MHz";
mandat ory true
description
"The anount of bandwi dth allocated to a carrier.”
}

| eaf polarization {
type enuneration {
enum "horizontal " {
description "Horizontal polarization.";

}
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enum "vertical" {
description "Vertical polarization.";
}

enum "not - speci fi ed" {
description "Pol arization not specified.”;
}

}

default "not-specified";
description
"Pol arization - A textual description for info only.";
}

| eaf power-node {
type enuneration {
enum rtpc {
description "Renmote Transnit Power Control (RTPC).";
}

enum at pc {
description "Automatic Transmt Power Contro
(ATPC) . ";
}

mandat ory true;

description
"A choice of Renpbte Transnit Power Control (RTPC)
or Automatic Transmit Power Control (ATPC).";

}

| eaf sel ect ed- out put - power {
type power {
range "-99..40";

}

units "dBni';

mandat ory true;

description
"Sel ect ed out put power in RTPC node and sel ected
maxi mum sel ect ed maxi mrum out put power in ATPC node.
M ni num ouput power in ATPC node is the same as the
system capabi lity, avail abl e-m n-out put - power.";

}
| eaf atpc-lower-threshold {
when "../power-node = "atpc'";
type power {
range "-99..-30";
}
units "dBnt;
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mandat ory true
description
"The | ower threshold for the input power at far-end used in
the ATPC node.";

}
| eaf atpc-upper-threshold {
when "../power-node = "atpc'"
type power {
range "-99..-30";
}
units "dBni;

mandat ory true

description
"The upper threshold for the input power
at far-end used in the ATPC node.";

}

| eaf codi ng-nodul ati on-node {
type enuneration {
enum fixed {
description "Fi xed codi ng/ nodul ation.";
}

enum adaptive {
description "Adaptive codi ng/ nodul ation."
}

mandat ory true;
description
"A selection of fixed or
adaptive codi ng/ nodul ati on node.";

}

| eaf sel ected-cm{
when "../codi ng-nodul ation-node = ’'fixed ";
type identityref {
base codi ng- nodul ati on;

mandat ory true
description
"Sel ected fixed codi ng/ nodul ation."

}
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| eaf sel ected-m n-acm{
when "../codi ng- nodul ati on-node = ' adaptive'"
type identityref {
base 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 val ue.";

}

| eaf sel ect ed- max-acm {

when "../codi ng- nodul ati on-node = ' adaptive'"

type identityref {
base codi ng- nodul ati on;

}

mandat ory true

description
" Sel ect ed maxi num codi ng/ modul ati on.
Adaptive codi ng/ nodul ation shall not go
above this value.";

}

| eaf if-1oop {
type enuneration {
enum di sabl ed {
description "Disables the I F 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
"Enable (client/radio) or disable (disabled) the IF |oop
whi ch [ oops the signal back to the client side or the
radio side.";

}
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| eaf rf-1oop {
type enuneration {
enum di sabl ed {
description "Disables 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 "disabl ed";

description
"Enabl e (client/radio) or disable (disabled) the RF | oop
whi ch | oops the signal back to the client side or
the radio side.";

}

cont ai ner ct-performance-thresholds {
description
"Specification of thresholds for when alarnms shoul d
be sent and cleared for various perfornmance counters.”

| eaf received-level-alarmthreshold {
type power {
range "-99..-30";

}

units "dBnt;

default "-99";

description
"Specification of at which received power |evel an alarm
shoul d be raised.";

}

| eaf transnitted-level-alarmthreshold {
type power {
range "-99..40";

}
units "dBni;
defaul t "-99";
description
"An alarmis sent when the transmtted power |eve
is below the specified threshold."

}
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| eaf ber-alarmthreshold {

}
}
}

/*

* Radi o Link Term na

*/
| *

* Carrier Term nation - Operationa

*/

Ahl ber g,

type enuneration {

enum "10e-9" {
description "Threshol d
}

enum " 10e-8" {
description "Threshol d

enum "10e- 7" {
description "Threshol d

enum " 10e-6" {
description "Threshol d
}

enum "10e-5" {
description "Threshol d
}

enum "10e-4" {
description "Threshol d
}

enum "10e- 3" {
description "Threshol d
}

enum " 10e-2" {
description "Threshol d

enum " 10e- 1" {
description "Threshol d
}

}
default "10e-6";
description

M crowave YANG Model

at

at

at

at

at

at

at

at

at

10e-9.

10e- 8.

10e-7.

10e- 6.

10e-5.

10e- 4.

10e- 3.

10e- 2.

10e-1.

"Specification of at which BER an

be raised.";

- Qperationa

Decenber 2016

al arm shoul d

state data nodes
* Currently nothing in addition to the genera
* interface-state nodel

state data nodes

et al. Expi res June 23, 2017

[ Page 24]






Internet-Draft M crowave YANG Model Decenber 2016
augrment "/if:interfaces-state/if:interface" {
when "if:type = 'nrl:carrier-termnation "
description
"Addi tion of state data nodes for carrier termnation to
the standard Interface state data nodel, for interfaces

of the type 'carrier-termnation’ ."

| eaf tx-oper-status {
type enuneration {
enum "of f" {
description "Transmtter is off.";
}
enum "on" {
description "Transmitter is on.";
}
enum " st andby" {
description "Transmitter is in standby.”
}

}

description
"Shows the operative status of the transmtter.";
}

| eaf actual-transmitted-1level {
type power {
range "-99..40";

}
units "dBnt;
description
"Actual transmtted power level (0.1 dBmresolution).";
}

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

}
units "dBni';
description
"Actual received power level (0.1 dBmresolution).";
}

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

description
"Actual coding/nodul ation in transmtting direction.”

}
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| eaf actual-snir {

type deci mal 64 {
fraction-digits 1;

range "0..99";

units "dB*;
description
"Actual signal to noise plus interference ratio.
(0.1 dB resolution).";

}

| eaf actual -xpi {
i f-feature xpic;
type deci mal 64 {
fraction-digits 1;
range "0..99";
}
units "dB*;
description
"The actual carrier to cross-polar interference.
Only valid if XPICis enabled. (0.1 dB resolution).";

}

contai ner capabilities {
description
"Capabilities of the the installed equipnent and
some sel ected configurations.";

| eaf m n-tx-frequency {
type uint32;
units "kHz";
description
"M ni mum Tx frequency possible to use.";
}

| eaf max-tx-frequency {
type uint32;
units "kHz";
description
" Maxi mum Tx frequency possible to use.”
}
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| eaf m n-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 mrum Tx frequency possible to use.";
}

| eaf avai |l abl e-m n- out put - power {
type power;
units "dBnt;
description
"The m ni num out put power supported.”;
}

| eaf avail abl e- max- out put - power {
type power;
units "dBni;
description
"The maxi mum out put power supported.”;
}

| eaf avail abl e-m n-acm {
type identityref {
base codi ng- nodul ati on;
}

description
"M ni mum codi ng- nmodul ati on possible to use."
}

| eaf avail abl e- max-acm {
type identityref {
base codi ng- nodul ati on;
}
description
" Maxi mum codi ng- nodul ati on possible to use.";
}

}
}
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augrment "/if:interfaces-state/if:interface/if:statistics" {
when "../if:type = "ml:carrier-ternination "
description
"Addi tion of state data nodes in the container statistics
for carrier termnations to the standard Interface data

nodel , for interfaces of the type 'carrier-termnation’.";

| eaf bbe {
type yang: count er 32
units "nunber of block errors”
description
"Nurmber of Background Bl ock Errors (BBE) during the
interval. ABBE is an errored bl ock not occurring as
part of an SES.";

}

| eaf es {
type yang: counter 32
units "seconds";
description
"Nurmber of Errored Seconds (ES) since |ast
reset. An ES is a one-second period with
one or nore errored blocks or at |east one

defect.";

}

| eaf ses {

type yang: count er 32

units "seconds”

description
"Nurmber of Severely Errored Seconds (SES) during the

interval. SES is a one-second period which contains

equal or nore than 30% errored bl ocks or at |east
one defect. SES is a subset of ES.";

}

| eaf uas {
type yang: count er 32
units "seconds";
description
"Nurmber of Unavail abl e Seconds (UAS), that is, the
total tine that the node has been unavail abl e during
a fixed measurenent interval.";

}
Ahl berg, et al. Expi res June 23, 2017 [ Page 38]






Internet-Draft M crowave YANG Model Decenber 2016
leaf mn-rltm{
type power {
range "-99..-20";

}
units "dBnt;
description
"M ni mum recei ved power |evel since |last reset.";
}

| eaf max-rltm{
type power {
range "-99..-20";

}
units "dBni';
description
"Maxi mum recei ved power |evel since |last reset.";
}

leaf mn-tltm{
type power {
range "-99..40";

}
units "dBnt;
description
"Mnimumtransmtted power |evel since |last reset.";
}

| eaf max-tltm{
type power {
range "-99..40";

}
units "dBni';
description
"Maxi mumtransm tted power |evel since |last reset.";
}

}

/*
* Radi o Link Protection Goups - Configuration data nodes
*/

cont ai ner radio-1ink-protection-groups {
description
"Configuration of radio link protected groups
(1+1) of carrier terminations in a radio link.
More than one protected group per radio-Ilink-term nal
is allowed.";
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list radio-1ink-protection-group {
key "nane";
description
"List of protected groups of carrier termnations
inaradio link.";

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

}

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

default "one-pl us-one-type";
description
"The type of protection architecture
used, e.g. one carrier termnation
protecting one carrier termination.";

}

| eaf protection-operation-type {
type enuneration {
enum "non-revertive" {
description
"I'n non revertive operation, the
traffic does not return to the
working carrier termination if the

switch requests are terminated. ";
}

enum "revertive" {

description

"In revertive operation, the
traffic always returns to (or
remai ns on) the working carrier
termnation if the switch requests

are term nat ed. ;

}

default "non-revertive";

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

}
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leaf-list working-entity {
when "../protection-operation-type = ’'revertive'"
type if:interface-ref;
must “/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = 'nrl:carrier-termnation’ " {
description
"The type of a working-entity nust be
‘carrier-termnation .";
}
m n-el enents 1;
description
"The carrier term nations over which the
traffic normally should be transported
over when there is no need to use the
protecting carrier termnation.";

}

| eaf revertive-wait-to-restore {
when "../protection-operation-type = 'revertive'"
type uint 16;

units "seconds";

default "0";

description
"The time to wait before sw tching back
to the working carrier termnation if
protection-operation-type is revertive.";

}

| eaf-1ist radio-1ink-protection-nmenbers {
type if:interface-ref;
must "“/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = 'nrl:carrier-termnation’" {
description
"The type of a protection nmenber nust
be "carrier-termnation’ .";
}
m n-el enents 2;
description
"Association to a group of carrier
term nations configured for radio |ink
protection and used in the radio link termnal.";
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action protection-external -comands {
i nput {
| eaf protection-external -conmand {
type identityref {
base protection-external - comuands;
}

description
"Execution of protection externa
conmands for trouble shooting purpose."”;

/*
* Radio Link Protection - Operational state data nodes
*/
contai ner radio-1ink-protection-groups-state {
config fal se
description
"State data for radio |link protected groups
of carrier termnations in a radio link."
list radio-1ink-protection-group {
key "nane";
description
"List of protected groups of carrier
termnations in a radio link.";

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

}

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

description
"Status of the protection, in a group of
carrier terminations configured in a
radio link protection node.";
}
}
}
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/*

* XPIC & M MO - Configuration data nodes
*/

cont ai ner xpic-pairs {
i f-feature xpic;
description
"Configuration of carrier termnation pairs
for operation in XPlIC node.";

list xpic-pair {
key "nane";
description
"List of carrier termnation pairs in XPlIC node.";

| eaf nane {
type string;
description
"Narme used for identification of the XPIC pair.";

| eaf enabled {
type bool ean;
default "fal se";
description

"Enabl e(true)/di sabl e(fal se) XPIC';
}

| eaf-1ist xpic-nenbers {
type if:interface-ref;
must "/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = '"nrl:carrier-termnation’ " {
description
"The type of a xpic-nmenber nust be
‘carrier-termnation’.";
}
m n-el enents 2
max- el enents 2;
description
"Association to XPIC pairs used in the
radio link termnal.";

}
}
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cont ai ner mi no-groups {
if-feature m no;
description
"Configuration of carrier termnations
for operation in M MO node.";

list 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 enabled {
type bool ean;
default "fal se";
description
"Enabl e(true)/di sabl e(fal se) M MJ';

}
| eaf-1ist mno-nenbers {
type if:interface-ref;
must “/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = 'nrl:carrier-termnation’"
description
"The type of a m np-nenber nust be
"carrier-termnation’ .";
}
m n-el enents 2
description
"Association to a MMO group if used in
the radio link termnal.";
}
}
}
}
<CODE ENDS>
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5.

7

Security Considerations

The YANG nodul e defined in this neno is designed to be
accessed via the NETCONF protocol [RFC6241]. The | owest
NETCONF | ayer is the secure transport layer and the
mandat ory-t o-i npl enent secure transport is SSH

[ RFC6242]. The NETCONF access control nodel [RFC6536]
provides the nmeans to restrict access for particular
NETCONF users to a pre-configured subset of al

avai | abl e NETCONF protocol operations and content.

There are a nunber of data nodes defined in the YANG
nodul e which are witabl e/ creatabl e/deletable (i.e.
config true, which is the default). These data nodes
may be considered sensitive or vulnerable in some
networ k environnents. Wite operations (e.g., <edit-
config>) to these data nodes without proper protection
can have a negative effect on network operations.

The security considerations of [RFC7223] also apply to
thi s docunent.

| ANA Consi der ati ons
TBD.
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