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Abstract

Thi s docunment defines a YANG data nodel for control and nanagenent
of the radio link interfaces, and their connectivity to packet
(typically Ethernet) interfaces in a microwave/mllinmeter wave node.
The data nodes for managenment of the interface protection
functionality is broken out into a separate and generic YANG data
nodel in order to nmake it available also for other interface types.

Requi renment s Language

The key words "MJST", "MJST NOT', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

Status of This Meno

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

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

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

This Internet-Draft will expire on April 26, 2018.
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Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
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1. Term nol ogy and Definitions
The following terns are used in this docunent:
Carrier Termination (CT) is an interface for the capacity provided
over the air by a single carrier. It is typically defined by its
transmitting 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 TDM i nterfaces
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 Adapti ve Codi ng Modul ati on
ATPC Automatic Transmit Power Contro

CM Codi ng Modul ati on
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CT Carrier Term nation
RLT Radi o Link Term na
RTPC Renpote Transnit Power Control
XPI C Cross Polarization Interference Cancellation
M MO Mul tiple-lnput Miltiple-Qutput
2. Introduction

Thi s docunment 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 TDMinterfaces in a mcrowave/nillineter wave node
ETSI EN 302 217 series defines the characteristics and requirenents
of microwave/nllineter wave equi pnent and antennas. Especially ETS
EN 302 217-2 [EN 302 217-2] specifies the essential paraneters for
the systens operating from1.4GH#z to 86GHz. The data nodel includes
configuration and state data according to the new Network Managenent
Dat astore Architecture [ NVDA].

The design of the data nodel follows the framework for nanagenent and
control of mcrowave and nillineter wave interface paraneters defined
in [l-D.ietf-ccanp-m crowave-framework]. This framework identifies
the need and the scope of the YANG data nodel, the use cases and
requirenents that the nodel needs to support. Moreover, it provides
a detailed gap analysis to identify the m ssing paraneters and
functionalities of the existing and established nodels to support the
speci fied use cases and requirenents, and based on that recomends
how t he gaps should be filled with the devel opnent of the new nodel.

According to the conclusion of the gap analysis, the structure of the
data nodel is based on the structure defined in

[I-D. ahl berg-ccanp-m crowave-radi o-1ink] and it augnents [ RFC7223bi s]
to align with the same structure for nmanagenent of the packet
interfaces. More specifically, the nmodel will include interface

| ayering to nmanage the capacity provided by a radio link term nal for
the associated Ethernet and TDMinterfaces, using the principles for
interface layering described in RFC 7223 bis as a basis.

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

The desi gned YANG data nodel uses established nicrowave equi pnent
and radi o standards, such as ETSI EN 302 217-2, and the | ETF: Radio
Li nk Model [ | - D. ahl ber g- ccanp- ni crowave-radi o-1ink] and the ONF:

M crowave Mddel i ng[ ONF-nodel] as the basis for the definition of the
detail ed | eaf s/paraneters, and proposes new ones to cover identified
gaps which are analysed in[l-D.ietf-ccanp-m crowave-franmeworKk].
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3. Mcrowave Radi o Li nk YANG Dat a Model
3. 1. YANG Tr ee

nodul e: ietf-nicrowave-radio-link
+--rw radio-1ink-protection-groups
| +--rw protection-group* [nane]
| +--rw hame string
| +--rw protection-architecture-type? i dentityref
[ +--rw protection-nenbers* if:interface-ref
| +--rw protection-operation-type? enurer ation
| +--rw wor ki ng-entity* if:interface-ref
| +--rwrevertive-wait-to-restore? uint16
| +--rw hold-of f-tiner? uint16
| +--rw protection-status?
[ +---X protection-external -comrands
| +---w i nput
| +---w protection-external -conmand?
+--rw xpic-pairs {xpic}?
| +--rw xpic-pair* [nane]
| +--rw nane string
[ +--rw enabl ed? bool ean
| +--rw Xxpi c- nenber s* if:interface-ref
+--rw m no- groups {m no}?
+--rw m no- group* [ nane]
+--rw hame 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-terninations* if:interface-ref
+--rw rl p-groups*
[ -> /radio-1ink-protection-groups/protection-group/ nane
+--rw Xxpi c-pairs* -> [ xpi c- pai rs/ xpi c- pai r/ nane
[ {xpic}?
+--rw m no- gr oups*
I {m o} ?
+--rw tdm connections* [tdmtype] {tdn}?
+-rw tdmtype i dentityref
+--rw tdm connections ui nt 16
augrment /if:interfaces/if:interface:

i dentityref

i dentityref

-> / m no- gr oups/ m no- gr oup/ name

Ahl berg, et al.

+--rw carrier-id? string
+--rw tx-enabl ed? bool ean
+--ro0 tx-oper-status? enuneration
+--rw tx-frequency ui nt 32
+--rw rx-frequency? ui nt 32
+--rw dupl ex- di st ance? ui nt 32
+--rw channel - separati on ui nt 32

+--rw pol ari zati on?
+--rw power - node
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-rw maxi mum nomi nal - power power

-rw at pc-lower-threshold power

-rw at pc-upper-threshold power

-ro actual -transmtted-1evel ? power

-ro actual -recei ved- I evel ? power

-rw codi ng- nodul at i on- node enuneration
-rw sel ected-cm i dentityref
-rw sel ect ed-mi n-acm i dentityref
-rw sel ect ed- max-acm i dentityref
-ro actual -tx-cnf i dentityref
-ro actual -snir? deci nal 64
-ro actual - xpi ? deci nmal 64 {xpic}?
-rw ct-performance-threshol ds

+--rw received-| evel -al armt hreshol d? power
+--rw transmtted-1evel -al armthreshol d? power
+--rw ber-alarmthreshol d? enunerati on
-rwif-loop? enurer ation
-rw rf-1oop? enuneration
-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 m ni num power ? power

+--ro maxi mum avai |l abl e- power ? power

+--ro avail abl e-m n-acn? i dentityref
+--ro avail abl e- max- acn? i dentityref

-ro 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-rltnP power
+--ro max-rltn power
+--ro mn-tltnP power
+--ro max-tltnf power

3.2. Explanation of the M crowave Data Mde

2017

The leafs in the Interface Managenent Modul e augnented by Radi o Link
Term nal (RLT) and Carrier Termination (CT) are not always
appl i cabl e.

"/interfaces/interface/enabled" is not applicable for

RLT. Enabl e and

di sable of an interface is done in the constituent CTs.
The packet related nmeasurenents "in-octets", "in-unicast-pkts", "in-
broadcast - pkts", "in-multicast-pkts", "in-discards", "in-errors"
"in-unknown- protos", "out-octets", "out-unicast-pkts", "out-
br oadcast - pkts", "out-multicast-pkts", "out-discards", "out-errors”
are not within the scope of the mcrowave radio |ink domain and
therefore not applicable for RLT and CT.
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4. M crowave Radi o Link YANG Modul e
<CODE BEG@ NS> file "ietf-m crowave-radi o-1ink.yang"

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

import ietf-yang-types {
prefix yang;

inmport ietf-interfaces {
prefix if;

}

inmport ietf-interface-protection {
prefix ifprot;
}

inmport iana-if-type {
prefix ianaift;

}

organi zati on

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

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

| D-draft authors:
Jonas Ahl berg (jonas. ahl berg@ricsson. conj;
Mn Ye (any.yem n@uawei.comn;
Xi Li (Xi.Li @eclab.eu);
Koji Kawada (k-kawada@h.jp.nec.con
Carlos J. Bernardos (cjbc@t.uc3m es)
Dani el a Spreafico (daniel a.spreafico@okia.com
Mar ko Vaupotic (Marko. Vaupoti c@vi at net.com”;

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

revision 2017-10-23 {
description
"Break out protection functionality to a generic nodule
and update to follow the new NVDA style.";

ref erence ;

}
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revision 2017-06-21 {
description
"Updated draft revision with updates of some descriptions to
increase clarity and sone mnor adjustnents of the nodel."

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

ref erence ;

}

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

ref erence ;

}

/*
* Features
*/

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

}

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

}

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."
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identity carrier-ternination {

base ianaift:iana-interface-type

description

"Interface identity for a carrier termnation."
}

/*
* Radi o-link-term nal node identities
* [

identity rlt-node {
description
"A description of the node in which the radio |ink
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.";

}

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

}

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

}

identity two-plus-zero {
base rlt-nobde
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 schemne.";

}
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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 half-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-1light {
base codi ng- nodul ati on;
description
"BPSK | i ght coding and nodul ati on schene.";
}

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

identity gqam 4-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 |l ight 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 |l ight 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 ati on schene.";
}

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

identity gam 256-1ight {
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 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.";
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/*
* Typedefs
*/

typedef power {
type deci nmal 64 {
fraction-digits 1;
}

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

/*
* Radi o Link Term nal (RLT)
*/

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’.";

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 |ink
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.";
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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 .";
}
m n-el enents 1;
description
"Alist of references to carrier term nations
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.";

}

leaf-list xpic-pairs {

i f-feature xpic;

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

}

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

reference "ETSI TR 102 311";

}

| eaf-1ist mno-groups {
if-feature m no;
type leafref {
path "/nrl:m no-groups/nrl:mno-group/nrl:nanme”;
}
description
"Areference 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";

Ahl berg, et al. Expires April 26, 2018 [ Page 15]



Internet-Draft M crowave YANG Model Cct ober 2017

list tdm connections {

if-feature tdm

key "tdmtype";

description

"Alist stating the nunber of active TDM connections
of a specified tdmtype that is configured to be
supported by the RLT.";

| eaf tdmtype {
type identityref {

base tdmtype;

}

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

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

}
}

/*
* Carrier Term nation
* [

augrment "/if:interfaces/if:interface" {
when "if:type = 'nrl:carrier-termnation’";
description
"Addition of data nodes for carrier ternmination 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 termination. Should be the sane
carrier I D on both sides of the hop.
Def aul ted when not M MO or XPIC. ";
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| eaf tx-enabled {

type bool ean;

default "fal se";

description

"Di sables (false) or enables (true) the transmitter.

Only applicable when the interface is enabl ed
(interface: enabled = true) otherwi se it’'s always
di sabl ed. ";

}

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

}

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

}

| eaf tx-frequency {
type uint32;
units "kHz";
mandat ory true;
description
"Selected transmtter frequency."”;

}

| eaf rx-frequency {
type uint32;
units "kHz";
description
"Sel ected receiver frequency.
Overrides existing value in dupl ex-distance.
Cal cul ated fromtx-frequency and dupl ex-di stance if
only dupl ex-di stance is configured.
Must mat ch dupl ex-di stance if both | eaves are
configured in a single operation.”;
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| eaf dupl ex-di stance {

type uint32;

units "kHz";

description

"Di stance between Tx & Rx frequenci es.

Used to cal cul ate rx-frequency when
rx-frequency is not specifically configured.
Overrides existing value in rx-frequency.
Cal cul ated fromtx-frequency and rx-frequency if only
rx-frequency is configured.
Must match rx-frequency if both | eaves are configured
in a single operation.";

}

| eaf channel -separation {
type uint32;
units "kHz";
mandat ory true
description
"The anount of bandwi dth allocated to a carrier. The distance
bet ween adj acent channels in a radio frequency channels
arrangenent ",
reference "ETSI EN 302 217-1";

}

| eaf polarization {
type enuneration {
enum "hori zontal " {
description "Horizontal polarization.";
}
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 Transnmit Power Control (RTPC).";
reference "ETSI EN 302 217-1";

}
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enum at pc {
description
"Automatic Transmit Power Control (ATPC).";
reference "ETSI EN 302 217-1";

}

mandat ory true;

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

}

| eaf maxi mum noni nal - power {
type power {
range "-99..40";

}

units "dBni;

mandat ory true;

description

"Sel ected out put power in RTPC node and sel ected

maxi mum out put power in ATPC node. M ni mum ouput
power in ATPC node is the sane as the system
capability, avail abl e-nmi n-out put-power.";

reference "ETSI EN 302 217-1";

}

| eaf atpc-lower-threshold {
when "../power-node = "atpc'";
type power {
range "-99..-30";

}

units "dBni;

mandat ory true;

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

reference "ETSI EN 302 217-1";

}

| eaf atpc-upper-threshold {
when "../power-node = "atpc'";
type power {

range "-99..-30";

}

units "dBnt;

mandat ory true;

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

reference "ETSI EN 302 217-1";
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| eaf actual-transnitted-Ilevel {
type power {
range "-99..40";

}

units "dBni';

config fal se;

description
"Actual transmitted power level (0.1 dBmresolution).";

reference "ETSI EN 301 129";

}
| eaf actual -received-1evel {
type power {
range "-99..-20";
}
units "dBni';
config fal se;
description
"Actual received power level (0.1 dBmresolution).";
reference "ETSI EN 301 129";
}

| eaf codi ng- nodul ati on- node {
type enuneration {
enum single {
description "a single nodul ation order only.";
reference "ETSI EN 302 217-1"
}
enum adaptive {
description "Adaptive codi ng/ nmodul ation.";
reference "ETSI EN 302 217-1";
}
}

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

}

| eaf selected-cm{
when "../codi ng-nodul ati on-node = 'single ";
type identityref {
base codi ng- nodul ati on;
}
mandat ory true;
description
"Sel ected the single coding/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.
Adaptive 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/ nodul ati on.
Adaptive codi ng/ nodul ation shall not go
above this value.";

}

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

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

}

| eaf actual-snir {

type deci nal 64 {
fraction-digits 1;

range "0..99";

units "dB";
config fal se;
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";
}
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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";

}

cont ai ner ct-performance-threshol ds {
description
"Specification of thresholds for when alarns shoul d
be sent and cleared for various performance counters.";

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

}
units "dBni';
default "-99";
description
"An alarmis sent when the received power level is
bel ow the specified threshold.";
reference "ETSI EN 301 129"

}

| eaf transnmitted-1level-alarmthreshold {
type power {
range "-99..40";

}
units "dBni';
default "-99";
description
"An alarmis sent when the transmtted power |eve

is below the specified threshol d.
reference "ETSI EN 301 129"

}

| eaf ber-alarmthreshold {
type enuneration {
enum "10e-9" {
description "Threshold at 10e-9.";

enum "10e-8" {
description "Threshold at 10e-8.";

enum "10e-7" {
description "Threshold at 10e-7.";
}

enum "10e-6" {
description "Threshold at 10e-6.";
}
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enum "10e-5" {
description "Threshold at 10e-5.";
}

enum "10e-4" {
description "Threshold at 10e-4.";

enum "10e- 3" {
description "Threshold at 10e-3.";

enum " 10e-2" {
description "Threshold at 10e-2.";
}

enum " 10e- 1" {
description "Threshold at 10e-1.";
}

}
default "10e-6";

description
"Specification of at which BER an al arm shoul d
be raised.";
reference "ETSI EN 302 217-1"

}
}

leaf if-1oop {
type enuneration {
enum di sabl ed {
description "Di sables the | F Loop.

enum client {
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 I'F |l oop, which | oops the signal back to
the client side or the radio side."

}

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

| 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.";

Ahl berg, et al. Expires April 26, 2018 [ Page 24]



Internet-Draft M crowave YANG Model Cct ober 2017

| eaf i ni mum power {
type power;
units "dBnt;
description
"The m ni num out put power supported.”;
reference "ETSI EN 302 217-1";

}

| eaf maxi mum avai |l abl e- power {
type power;
units "dBni;
description
"The maxi mum out put power supported.”;
reference "ETSI EN 302 217-1";

}

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

description
"M ni nrum codi ng- nodul 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.";
}

}

contai ner error-performance-statistics {
config fal se;
description
"ITUT G 826 error performance statistics relevant for
a mcrowave/nillineter wave carrier.";

| 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 block not occurring as
part of an SES.";

reference "ITUT G 826";

}
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| eaf es {

type yang: count er 32;

units "seconds";

description
"Nurmber of Errored Seconds (ES) since |last reset.
An ES is a one-second period with one or nore errored
bl ocks or at |east one defect.";

reference "I TU-T G 826";

}

| 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.";

reference "I TU-T G 826";

}

| eaf uas {

type yang: count er 32;

units "seconds";

description
"Number of Unavail abl e Seconds (UAS), that is, the
total tine that the node has been unavail abl e during
a fixed nmeasurenent interval.";

reference "ITUT G 826";

}
}

cont ai ner radi o-performance-statistics {
config fal se;
description
"ETSI EN 301 129 radi o physical interface statistics relevant
for a carrier termnation.";

leaf mn-rltm{
type power {
range "-99..-20";

}
units "dBni';
description
"M ni mum recei ved power |evel since |last reset.";
reference "ETSI EN 301 129",
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I eaf max-rltm{
type power {
range "-99..-20";

}
units "dBni';
description
"Maxi mum recei ved power |evel since |ast reset.";
reference "ETSI EN 301 129";

}

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

}
units "dBnt;
description
"Mnimumtransmtted power |evel since |last reset.";
reference "ETSI EN 301 129";

}

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

}

units "dBni';

description

"Maxi mumtransm tted power |evel since |last reset.”;
reference "ETSI EN 301 129",
}
}
}

/*
* Radi o Link Protection G oups
*/

cont ai ner radio-1ink-protection-groups {
description
"Configuration of radio link protected groups (1+1) of
carrier termnations in a radio |link. Mdrre than one
protected group per radio-link-termnal is allowed.";

uses ifprot:protection-groups {

refine protection-group/protection-nmenbers {
must "/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = '"nrl:carrier-termnation’ " {
description
"The type of a protection nmenber nust be
‘carrier-termnation’.";
}
}
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refine protection-group/working-entity {
must "/if:interfaces/if:interface[if:name = current()]"
+ "/if:type = 'nrl:carrier-termnation’ " {
description
"The type of a working-entity nust be
‘carrier-termnation .";
}
}
}
}

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

contai ner xpic-pairs {
i f-feature xpic;
description
"Configuration of carrier termnation pairs
for operation in XPlIC node.";
reference "ETSI TR 102 311";

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-nenber nust be
"carrier-ternmnation’ .";
}
m n-el enents 2;
max- el enents 2;
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description
"Association to XPIC pairs used in the radio |ink
termnal .";

}
}
}

cont ai ner m no-groups {
i f-feature m no;
description
"Configuration of carrier termnations
for operation in M MO node.";
reference "ETSI TR 102 311";

list mno-group {
key "nane";
description
"List of carrier ternmnations 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 no-nenber nust be
‘carrier-termnation’.";
}
nmn-el enents 2;
description
"Association to a MMO group if used in the radio
link termnal.";
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5. Interface Protecti on YANG Mbdul e

The data nodes for managenment of the interface protection
functionality is broken out fromthe M crowave Radi o Link Mdule
into a separate and generic YANG data nodule in order to nake it
avail abl e al so for other interface types.

<CODE BEG@ NS> file "ietf-interface-protection.yang"

nmodul e ietf-interface-protection {
yang-version 1.1;
namespace "urn:ietf:params: xm:ns:yang:ietf-interface-protection";
prefix ifprot;

inmport ietf-interfaces {
prefix if;
}

organi zati on

"Internet Engineering Task Force (I ETF) CCAMP WG';
cont act

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

| D-draft authors:
Jonas Ahl berg (jonas. ahl berg@ricsson. conj;
Mn Ye (any.yen n@uawei.comn;
Xi Li (Xi.Li @eclab.eu);
Koji Kawada (k-kawada@h.jp.nec.comn
Carlos J. Bernardos (cjbc@t.uc3m es)
Dani el a Spreafico (daniel a.spreafico@okia.com
Mar ko Vaupotic (Marko. Vaupoti c@vi at net.conm”;

description
"This is a nmbdule for the entities in
a generic interface protection nechanism?";

revision 2017-10-19 {
description
"Draft revision.";

ref erence ;

}

/*
* Protection architecture type identities
*/

identity protection-architecture-type {
description
"protection architecture type";
reference "ITU-T Rec. G 808.1";

}
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identity one-plus-one-type {
base protection-architecture-type;
description
"1+1, One interface protects
anot her one interface.";
reference "I TU-T Rec. G 808.1";

}

identity one-to-n-type {
base protection-architecture-type;
description
"1:N, One interface protects
n other interfaces.";
reference "ITU-T Rec. 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 "Unable to protect”;

}

/*
* protection-external -conmands identities
*/

i dentity protection-external-conmands{
description
"Protection external conmands for trouble shooting
pur pose.";
reference "I TU-T Rec. G 808. 1"
}
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i dentity manual - swi t ch-wor ki ng{
base protection-external - commands;
description
"A switch action initiated by an operator conmand.
It switches normal traffic signal to the working
transport entity.";
reference "I TU-T Rec. G 808.1";

}

i dentity manual -switch-protection{
base protection-external - commands;
description
"A switch action initiated by an operator command.
It switches normal traffic signal to the protection
transport entity.";
reference "I TUT Rec. G 808.1";

}

identity forced-sw tch{
base protection-external - commands;
description
"A switch action initiated by an operator conmand.
It switches normal traffic signal to the protection
transport entity and forces it to remain on that
entity even when criteria for switching back to
the orignal entity are fulfilled.";
reference "I TU-T Rec. G 808. 1"

}

identity | ockout-of-protection{
base protection-external - commands;
description
"A switch action tenporarily disables access to the
protection transport entity for all signals.";
reference "I TUT Rec. G 808.1";

}

identity freeze{

base protection-external - commands;

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 APS messages are ignored.."

reference "I TUT Rec. G 808.1";

}
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identity exercise{
base protection-external - commands;
description
"A switch action to test if the APS communication is
operating correctly. It is lower priority than any ’real
switch request..";
reference "I TU-T Rec. G 808.1";

}

identity clear{
base protection-external - commands;
description
"A action clears all switch commands.";
reference "ITU-T Rec. G 808.1";

}

/*
* Protection Goups
*/

groupi ng protection-groups {
description
"Configuration of protected groups (1+1) of interfaces

2017

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."

| eaf nane {
type string;
description
"Narme used for identification of the 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
interface protecting one or several other interfaces.";
reference "I TUT Rec. G 808.1";
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| eaf-1ist protection-menbers {
type if:interface-ref;
m n- el enents 2;
description
"Association to a group of interfaces configured for
protection and used by a higher-layer-interface.";

}

| eaf protection-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 termnated.";
reference "I TU-T Rec. G 808.1";
}
enum "revertive" {
description
"In revertive operation, the traffic always
returns to (or remains on) the working interface
if the switch requests are termnated."”;
reference "I TU-T Rec. G 808.1";

}

default "non-revertive";

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

}

leaf-1ist working-entity {

when "../protection-operation-type = "revertive'";

type if:interface-ref;

m n-el enents 1;

description
"The interfaces over which the traffic normally should
be transported over when there is no need to use the
protecting interface.";

}
| eaf revertive-wait-to-restore {
when "../protection-operation-type = 'revertive'"
type uint 16;
units "seconds”
default "0";

description
"The time to wait before switching back to the working
interface if protection-operation-type is revertive."
reference "I TU-T Rec. G 808.1";

Ahl berg, et al. Expires April 26, 2018 [ Page 34]



Internet-Draft M crowave YANG Model Cct ober 2017
| eaf hol d-of f-tinmer {
type uint 16;
units "mlliseconds”
default "0";
description
"Tinme interval after the detection of a fault and its
confirmation as a condition requiring the protection
swi tching procedure.”;
reference "I TU-T Rec. G 808. 1"
}
| eaf protection-status {
type identityref {
base protection-states;
}
description
"Status of the protection, in a group of interfaces
configured in a protection node.";
reference "I TU-T Rec. G 808.1";
}
action protection-external -comands {
i nput {
| eaf protection-external -comand {
type identityref {
base protection-external - commands;
}
description
"Execution of protection external commands for
troubl e shooting purpose.";
}
}
}
}
}
}
<CODE ENDS>
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6. Security Considerations

The YANG nodul e defined in this nmeno is designed to be accessed via
the NETCONF protocol [RFC6241]. The |owest NETCONF | ayer is the
secure transport |ayer and the nmandatory-to-inpl enment secure
transport is SSH [ RFC6242]. The NETCONF access control nodel

[ RFC6536] provides the neans to restrict access for particul ar
NETCONF users to a pre-configured subset of all avail abl e NETCONF
prot ocol operations and content.

There are a nunber of data nodes defined in the YANG nodul e which are
writable/creatable/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., <editconfig>)
to these data nodes w thout proper protection can have a negative

ef fect on network operations.

The security considerations of [RFC7223bis] also apply to this
docunent .

7. | ANA Consi der ations

TBD.
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