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1. Introduction

| ETF Standards for Internet of Things (10T) comunication in
constrai ned environnents define the Constrained Application Protoco
(CoAP) [ RFC7252], a RESTful application protocol, as well as a set of
related i nformati on standards that may be used to represent machine
data and machi ne nmetadata in REST interfaces.

Thi s specification defines Conditional Notification and Contro
Paraneters for use with CoAP Observe [ RFC7641].

2. Term nol ogy

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

This specification requires readers to be famliar with all the terns
and concepts that are discussed in [ RFC7252] and [ RFC7641]. This
speci ficati on nakes use of the follow ng additional term nology:

Notification Band: A resource value range that may be bounded by a
m ni mum and maxi mum val ue or may be unbounded having either a
m ni mum or maxi num val ue.

3. Conditional Query Paraneters

Thi s specification defines conditional query parameters (or nore
simply, "conditional paraneters” in this docunment) for use with CoRE
bserve [RFC7641]. Conditional paraneters provide fine-grained
control of notification and synchroni zation of resource states. A
CoAP client conveys conditional paraneters as netadata using the
query conmponent of a CoAP URI. A conditional paraneter can be
represented as a "nane=val ue" query paranmeter or sinply a "nanme"

wi thout a value. A conditional paranmeter can be one of two kinds: A
conditional notification paraneter, or a conditional contro
paraneter. Miltiple conditional paraneters in a query conponent are
separated with an anpersand "&'. A resource nmarked as Cbservable in
its link description SHOULD support these conditional paraneters.
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This specification assunmes that there are finite quantization effects
in the internal or external updates to the value representing the
state of a resource; specifically, that a resource state may be
updated at any tine with any valid value. W therefore avoid any
continuous-tinme assunptions in the description of the conditiona
paraneters and instead use the phrase "sanpled value" to refer to a
menber of a sequence of values that may be internally observed from
the resource state over tine.

3.1. Overview

If a CoAP client is interested in obtaining all the state
representations of a resource froma CoAP server as they change, the
client is able to do so by using CoAP Observe. |If a CoAP client is
instead interested in receiving only state representations fulfilling
certain constraints (such as a mni mum nmaxi num value), it can do so
by indicating conditional paraneters as query paraneters in its
request to a CoAP server, when registering its interest in observing
a resource

The usage of conditional paraneters enploys the notion of resource
state projection, in which the client requests the server to project
a new state fromthe current resource representation. Wen a server
receives a request containing conditional paraneters froma client,
the server nmaintains a projected resource state separate froma
resource state requested wi thout conditional paraneters.

The nechani sm can be explained in the foll owi ng subsections in terns
of registration, operation and cancell ation

3.2. Registration
In this example, three CoAP endpoints are shown: Cients A and B are
interested in obtaining updates to state representations descri bing
the current CO2 | evel, provided by a CoAP Server

In Figure 1, Cient A uses CoAP (hserve to register its interest in
receiving all updates to the CO2 resource state fromthe Server.
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CientA ClientB Server
\
(Ccx)
CGET / CO2
Token: 0x42
Cbserve: 0
——————— 4 >
2. 05 Content
Token: 0x42
Cbserve: 12

Payl oad: "600"

< ______________________________________
2. 05 Content
Token: 0x42
Cbserve: 23
Payl oad: "800"
S -

Figure 1: Cient Aregisters and receives one notification of the
current state and one state update.

Client B, on the other hand is interested in receiving only a subset
of updates fromthe Server. In Figure 2, Cient B is depicted using
CoAP (bserve with a conditional paraneter to register its interest in
receiving specific updates to the CO02 resource state fromthe Server
The Server provides a representation of the current state and creates
and creates a new state projection registering Client B's interest.
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ClientA ClientB Server
( cx)
GET / CO2?c. gt =1000
Token: 0x66
Cbserve: 0
77777777777777777777777 >
2. 05 Content
Token: 0x66
oserve: 20 Resource State
Payl oad: "800" Projection
«—_
""" +--->. | CCR?c. gt =1000
A
|
|
Figure 2. Cient Bregisters with conditional paranmeters, and
receives one notification of the current state and a state
projection is created.
3.3. Operation
I n subsequent interactions for providing state updates, the Server
will continue to provide all state updates to Client A while dient
B receives state updates fulfilling the conditions specified by the
condi ti onal paraneter.
Expires 17 Septenber 2025 [ Page 6]
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CientA ClientB Server

|
(cx)

Resource State
Proj ection

+--->. /| COR?c. gt =1000 .

2. 05 Content
Token: 0x42
Cbserve: 29

Payl oad: "1000"
+

2. 05 Content
Token: 0x66
Observe: 23

Payl oad: "1100"

2. 05 Content
Token: 0x42
Observe: 33

Payl oad: "1100"
+

Figure 3: dients A and B receiving C02 state updates fromthe
Server, without and with conditional paraneters, respectively.

3.4. Cancellation

A client that wishes to cancel an existing registration can do so in
accordance with Section 3.6 of [RFC7641]. |If a client wishes to
explicitly cancel an existing registration by issuing a GET request,
it MJUST al so additionally supply the original URl containing the
conditional paraneters that was conveyed to the server during the
registration. This is depicted in Figure 4 for dient B
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CientA ClientB Server

|
(cx)

Resource State
Proj ection

+--->. /| COR?c. gt =1000 .

CGET / CO2?c. gt =1000

Token: 0x66
Observe: 1
+—- 4 ------------ >
2. 05 Content
Token: 0x66
Payl oad: "900"
—————— A e

Figure 4. Cient B explicitly cancelling an existing registration
3.5. Conditional Notification Paraneters

Conditional Notification Paranmeters define the conditions that
trigger a notification. Conditional Notification Parameters SHOULD
be evaluated on all potential notifications froma resource, whether
resulting froman internal server-driven sanpling process or from
external update requests to the server

The set of Conditional Notification Paraneters defined here allows a
client to control how often a notification is received and how nuch a
representation state should change in order to trigger a
notification. One or nore Conditional Notification Paraneters MAY be
included in an Cbserve request.

Conditional Notification Paraneters are defined bel ow
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B ool el oo U
| Parameter | Nare | Val ue Type |
[ e ———————— Ll pp—p——— Cpp—p—p—_————————————
| Greater Than | c.gt | xs:deci mal |
B Fommm e a - R LT +
| Less Than | c.It | xs:deci mal |
o e - Fom e +
| Change Step | c.st | xs:decimal (>0) |
o e e e o Fomm oo o e e e oo +
| Notification Band | c.band | (none) |
B Fommmea - R TP +
| Edge | c.edge | xs:bool ean |
o e - Fom e +

Table 1: Conditional Notification Paraneters
3.5.1. Geater Than (c.qgt)

When present, Geater Than indicates the upper linmit value the
sampl ed val ue SHOULD cross before triggering a notification. A
notification is sent whenever the sanpl ed val ue crosses the specified
upper limt value, relative to the last reported value, and the tine
for "c.pmn" has el apsed since the last notification. The sanpled
value is sent in the notification. |If the value continues to rise,
no notifications are generated as a result of "c.gt". [|f the value
drops below the upper limt value then a notification is sent,

subj ect again to the "c.pmn" tine.

The Greater Than paraneter MJST be supported on resources with a
scal ar nuneric val ue.

3.5.2. Less Than (c.It)

When present, Less Than indicates the lower linmt value the resource
val ue SHOULD cross before triggering a notification. A notification
is sent whenever the sanpled val ue crosses the specified lower limt
value, relative to the last reported value, and the time for "c.pmn"
has el apsed since the last notification. The sanpled value is sent
in the notification. |If the value continues to fall no notifications
are generated as a result of "c.lIt". |If the value rises above the
lower limt value then a new notification is sent, subject to the
"c.pmn" tine.

The Less Than parameter MJST be supported on resources with a scal ar
nunmeric val ue.
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3.5.3. Change Step (c.st)

VWhen present, Change step indicates how nuch the value representing a
resource state SHOULD change before triggering a notification
conpared to the previous resource state. Upon reception of a query
including the "c.st" paraneter, the current resource state
representing the nost recently sanpled value is reported, and then
set as the last reported value (last_rep_v). Wen a subsequent
sampl ed val ue or update of the resource state differs fromthe | ast
reported state by an anpunt, positive or negative, greater than or
equal to "c.st", and the tine for "c.pnmn" has el apsed since the |ast
notification, a notification is sent and the |last reported value is
updated to the new resource state sent in the notification. The
change step MJST be greater than zero, otherw se the receiver MJST
return a CoAP error code 4.00 "Bad Request"”

The Change Step paranmeter MJST be supported on resources with a
scal ar nuneric val ue.

Note: due to sanpling and other constraints, e.g., "c.pmn", the
change in resource states received in two sequential notifications
may differ by nore than "c.st".

3.5.4. Notification Band (c.band)

The Notification Band paraneter allows a bounded or unbounded (based
on a mninum or maxi mun) value range that may trigger nmultiple
notifications. This enables use cases where different ranges result
in differing behaviour. For exanple, in nonitoring the tenperature
of machinery, whilst the tenmperature is in the nornmal operating
range, only periodic updates are needed. However as the tenperature
moves to nore abnormal ranges, nore frequent state updates may be
sent to clients.

Wthout a notification band, a transition across a Less Than (c.It),
or Greater Than (c.gt) limt only generates one notification. This
means that it is not possible to describe a case where nultiple
notifications are sent so long as the limt is exceeded.

The "c.band" paraneter works as a nodifier to the behavi our of
and "c.It". Its use is determined only by its presence, as this
paraneter takes no value. Therefore, if "c.band" is present in a
query, "c.gt", "c.lt", or both, MJIST be incl uded.

c.gt
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When "c.band" is present with "c.It" but wi thout "c.gt", the | ower
bound for the notification band (notification band m nimn) is
defined. Notifications occur when the resource value is equal to or
above the notification band minimm No maxi num val ues exist for the
band.

When "c. band" is present with "c.gt" but without "c.lt", the upper
bound for the notification band (notification band maxi mun) is
defined. Notifications occur when the resource value is equal to or
bel ow the notification band maxi mum No m ni mum val ues exist for the
band.

If "c.band" is specified and the value of "c.gt" is less than that of
"c.lt", in-band notification occurs. That is, notification occurs
whenever the resource value is between the "c.gt" and "c.lt" val ues,
including equal to "c.gt" or "c.lt".

If "c.band" is specified and the value of "c.gt" is greater than that
of "c.lIt", out-of-band notification occurs. That is, notification
occurs when the resource value is not between the "c.gt" and "c.It"
val ues, excluding equal to "c.gt" and "c.lt".

The Notification Band paraneter MJST be supported on resources with a
scal ar nuneric val ue.

3.5.5. Edge (c.edge)

When present, the Edge paranmeter indicates interest for receiving
notifications of either the falling edge or the rising edge
transition of a bool ean resource state. Wen the value of the
"c.edge" paraneter is O (False), the server notifies the client each
time a resource state changes from True to False. Wen the val ue of
the "c.edge" parameter is 1 (True), the server notifies the client
each time a resource state changes from Fal se to True

The "c.edge" paraneter MJST be supported on resources with a bool ean
val ue.

3.6. Conditional Control Paraneters

Conditional Control Parameters define the time intervals between
consecutive notifications as well as the cadence of the eval uation of
the conditions that trigger a notification. Conditional Contro
Paranmeters can be used to configure the internal server-driven

sampl ing process for perform ng evaluations of the conditions of a
resource. One or nore Conditional Control Paraneters MAY be included
in an Cbserve request.
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Conditional Control Paraneters are defined bel ow

[§ emsfomsbumsesoe s esoe s esoe s ese s es s es e fes e ooy e e
| Paraneter | Nane | Val ue Type |
[ sl el s
| M nimm Period (s) | c.pmin | xs:decimal (>0) |
o m oo S Fom e +
| Maxi mum Period (s) | c.pmax | xs:decimal (>0) |
o e e e e e e e e e e aa o - S R o e e e oo +
| MninmmEval uation Period (s) | c.epmn | xs:deciml (>0)

o m o oo O Fom oo +
| Maxi mum Eval uation Period (s) | c.epmax | xs:decimal (>0) |
o N Fom e +
| Confirmable Notification | c.con | xs:bool ean |
o e e e e e e e e e e aa o - S R o e e e oo +

Tabl e 2: Conditional Control Paraneters
3.6.1. M ninmum Period (c.pnin)

VWhen present, M nimum Period indicates the mninumtine, in seconds,
bet ween two consecutive notifications (whether or not the resource
state has changed). The value is a floating-point nunber, allow ng
for sub-second precision (e.g., 0.5 for half a second or 0.01 for 10
mlliseconds). |If a server does not support sub-second intervals, it
MAY round the value up to the nearest supported resolution. 1In the
absence of this parameter, the mininumperiod is up to the server.

M ni mum Peri od MJUST be greater than zero, otherw se the receiver MJST
return a CoAP error code 4.00 "Bad Request".

A server MAY update the resource state with the |ast sanpled val ue
that occurred during the "c.pmn" interval, after the "c.pmn"
i nterval expires

Note: due to finite quantization effects, the tinme between
notifications my be greater than "c.pmin" even when the sanpl ed
val ue changes within the "c.pmn" interval. "c.pnmin" nmay or nay not
be used to drive the internal sanpling process.

3.6.2. Maxi mum Period (c.pnmax)

When present, Maximum Period indicates the maxi mumtine, in seconds,
bet ween two consecutive notifications (regardl ess of whether or not
the resource state has changed). The value is a floating-point
nunber, allow ng for sub-second precision (e.g., 0.5 for half a

second or 0.01 for 10 mlliseconds). |If a server does not support
sub-second intervals, it MAY round the value up to the nearest
supported resolution. |In the absence of this paraneter, the naxinmm
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period is up to the server. Maxi num Period MJST be greater than zero
and MJST be greater than or equal to MnimmPeriod (if present),

ot herwi se the receiver MIJST return a CoAP error code 4.00 "Bad
Request ".

3.6.3. M ninum Eval uati on Period (c.epmnin)

When present, M nimum Eval uation Period indicates the mninumtinme,
in seconds, the client recommends to the server to wait between two
consecutive eval uations of the conditions of a resource, since the
client has no interest in the server doing nore frequent eval uations.
The value is a floating-point nunber, allow ng for sub-second
precision (e.g., 0.5 for half a second or 0.01 for 10 milliseconds).
If a server does not support sub-second intervals, it MAY round the
value up to the nearest supported resolution. Wen the value of

M ni mum Eval uation Period expires after the previous evaluation, the

server MAY imedi ately performa new evaluation. In the absence of
this paraneter, the mnimum eval uation period is not defined and thus
not used by the server. The server MAY use "c.pnin", if defined, as

a gui dance on the desired eval uati on cadence. M ni num Eval uati on
Peri od MIST be greater than zero, otherw se the receiver MJST return
a CoAP error code 4.00 "Bad Request".

3.6.4. Maxi num Eval uati on Period (c.epmax)

VWhen present, Maxi mum Eval uation Period indicates the maxi numtime,
in seconds, the server MAY wait between two consecutive eval uations
of the conditions of a resource. The value is a floating-point
nunber, allow ng for sub-second precision (e.g., 0.5 for half a
second or 0.01 for 10 mlliseconds). |If a server does not support
sub-second intervals, it MAY round the value up to the nearest
supported resolution. Wen the value of Maxi mum Eval uati on Peri od
expires after the previous evaluation, the server MJST i nmredi ately
performa new evaluation. |In the absence of this paraneter, the

maxi mum eval uation period is not defined and thus not used by the
server. Maxi mum Eval uation Period MJUST be greater than zero and MJST
be greater than M nimum Eval uation Period (if present), otherw se the
receiver MIST return a CoAP error code 4.00 "Bad Request".

3.6.5. Confirnmable Notification (c.con)

When present with a value of 1 (True), Confirnmable Notification

i ndicates that a notification MJST be confirmable, i.e., the server
MUST send the notification in a confirmabl e CoAP nessage, to request
an acknow edgenent fromthe client. When present with a value of O
(Fal se), Confirnable Notification indicates a notification can be
confirmable or non-confirmable, i.e., it can be sent in a confirmable
or a non-confirmabl e CoAP nessage
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3.7. Server processing of Conditional Paraneters

Conditional Notification Parameters and Conditional Control
Paranmeters may be present in the sane query. However, they are not
defined at nultiple prioritization |evels. The server sends a
notification whenever any of the paraneter conditions are nmet, upon
which it updates its last notification value and time to prepare for
the next notification. Wen Conditional Notification Paranmeters and
Conditional Control Paraneters are present in the same query,
notifications may be subjected to the presence of a Conditiona

Control Paraneter such as "c.pmn" or "c.pnmax". Only one
notification occurs when there are nmultiple conditions being net at
the sane tine. As a general exanple, the pseudocode illustrated in
Appendi x A shows one way to determne when a notification is to be
sent.

4. 1 npl enentati on Consi derations

If a conditional paraneter is provided with an inappropriate data
type (e.g., "c.edge=10" where "c.edge" is expected to be bool ean),
the server MJST reject the request with 4.00 Bad Request.

When "c. pmax" and "c.pm n" are equal, the expected behavi our is that
notifications will be sent every (c.pmn == c.pnmax) seconds.

However, these notifications can only be fulfilled by the server on a
best effort basis. Because "c.pmn" and "c.prmax" are designed as
accept abl e tol erance bounds for sending state updates, a query from
an interested client containing equal "c.pmn" and "c.pnmax" val ues
must not be seen as a hard real -tinme scheduling contract between the
client and the server

The use of the notification band m ni num and nmaxi mum all ows for a
synchroni zati on whenever a change in the resource val ue occurs.
Theoretically, this could occur in-line with the server interna
sanpl e period or as defined by the "c.epmn" and "c.epnmax" val ues for
determning the resource value. |nplenentors SHOULD consi der the
resol uti on needed before updating the resource, e.g., updating the
resource when a tenperature sensor val ue changes by 0.001 degree
versus 1 degree

When a server has multiple observations with different neasurenent
cadences as defined by the "c.epmn" and "c.epnax" val ues, the server
MAY eval uate all observations when perform ng the neasurenent of any
one observati on.

Thi s specification defines conditional paraneters that can be used

with CoAP Cbserve rel ationshi ps between CoAP clients and CoAP
servers. However, it is recognised that the presence of one or nore
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proxi es between a client and a server can interfere with clients
recei ving resource updates, if a proxy does not supply resource
representati ons when the val ue remai ns unchanged (e.g., if "c.pmx"
is set, and the server sends nultiple updates when the resource state
contains the same value). A server SHOULD use the Max-Age option to
mtigate this, by setting Max-Age to be less than or equal to

"c. pmax".

5. Security Considerations
The security considerations in Section 11 of [RFC7252] apply.

Additionally, the security considerations in Section 7 of [RFC7641]
al so apply, particularly towards nmitigating anplification attacks.

As noted in Section 2.2 of [I-D.irtf-t2trg-anplification-attacks], an
attacker could craft CET requests conbi ning observations with
conditional paraneters such as c.pmax or c.epnmax with values that are
bel ow a mini mum i npl enent ati on-specific threshold. |If a server
receives such a request and is unwilling to register the observer
client, the server MAY silently ignore the registration request and
process the GET request as usual. The resulting response MJUST NOT

i nclude an Cbserve Option, the absence of which signhals to the client
that it will not be added to the list of observers by the server

6. | ANA Consi derati ons
Thi s docunent has the followi ng actions for | ANA

Note to RFC Editor: Please replace all occurrences of "[RFC XXXX]"
with the RFC nunber of this specification and delete this paragraph.

Thi s docunent establishes the "Conditional paraneters” registry
within the "Constrai ned RESTful Environnments (CoRE) Paraneters"
registry group.

Each entry in the registry must include:

* Nanme: This is the human-readabl e name and description of the
condi ti onal paraneter

* Parameter: This is the short nanme, as used in query paraneters,
* Val ue Type: The value type of the parameter (if any),
* Reference: The link to reference docunentation, which nust give

details describing the conditional notification or contro
paraneter and how it is to be processed.
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Initial entries in this subregistry are as foll ows:

[ e ———— L ———————— e ———————— L ———————— Llp—p—p—p——(——(———r
| Nane | Paraneter | Value Type | Change | Reference

| | | | Controller | |
F e b ooy oo el e oo =}
| M ninmm | c.pmin | xs:decimal | |ETF | RFC XXXX |
| Period (s) | | (>0) I I I
o e e - R R R R +
| Maxi mum | c.pmax | xs:decimal | |ETF | RFC XXXX |
| Period (s) | | (>0) I I I
. - e - - +
| M ninmm | c.epnin | xs:decimal | |ETF | RFC XXXX |
| Eval uation | | (>0) | | |
| Period (s) | | | | |
R S R R S +
| Maxi mum | c.epmax | xs:decimal | | ETF | RFC XXXX |
| Eval uation | | (>0) | | |
| Period (s) | I I I I
S N Fomm e oo - Fomm e oo - N +
| Confirmable | c.con | xs:boolean | I ETF | RFC XXXX |
| Notification | | | | |
. S S TR S TR S +
| Geater Than | c.gt | xs:decimal | |ETF | RFC XXXX |
. S TR S ISRy S ISRy S IR +
| Less Than | c. 1t | xs:decimal | |ETF | RFC XXXX |
o e e - R R R R +
| Change Step | c.st | xs:decimal | |ETF | RFC XXXX |
I I | (>0) I I I
. - e - - +
| Notification | c.band | (none) | ITETF | RFC XXXX |
| Band I I I I I
o e e - R R R R +
| Edge | c.edge | xs:boolean | | ETF | RFC XXXX |
. S S TR S TR S +

Table 3: New Conditional Parameters registry

The 1 ANA policy for future additions to the subregistry is Expert
Revi ew, as described in [RFC8126]. The evaluation of a registration
request shoul d consider the foll owi ng points:

* (Carity and correctness of registrations. Experts are expected to
check the clarity of purpose and use of the new conditiona
paraneters and associ ated query paraneters, which have to be
clearly defined in the correspondi ng reference docunentation
Condi tional paraneters that do not neet these objectives of
clarity and conpl eteness MJUST NOT be registered.
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* Point squatting is to be discouraged. Reviewers are encouraged to
get sufficient information for registration requests to ensure
that a new conditional parameter is likely to be used in
depl oynents and is not going to duplicate one that is already
regi stered. To reduce the potential for conflict with conmonly
used query paraneter nanmes, it is strongly recommended that new
entry names be prepended with "c." (such as entries described in
Tabl e 3).
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Appendi x A.  Pseudocode: Processing Conditional Paraneters

This appendix is informative. |t describes the possible |ogic of how
a server processes conditional paraneters to determ ne when to send a
notification to a client.

Not e: The pseudocode is not exhaustive nor should it be treated as
reference code. It depicts a subset of the conditional parameters
described in this specification.

/1 struct Resource {

11

/1 bool band;
[l int pmn;
[l int pmax;
[l int epmn;
/1 int epmax;
/[l int st;

/[l int gt;

[l int It;

/1

/1 time_t |ast_sanpled tineg;
[l time_t last _rep_tineg;

/[l int curr_state;
/[l int prev_state;

bool ean is_notifiable( Resource * r ) {
time_t curr_time = get_current _tinme();
#def i ne BAND_EXI STS ( r->band )

#define LT EXISTS ( r->It )
#define GI_EXISTS ( r->gt )

#define EPM N TRUE ( curr _time - r->last_sanpled time >= r->epnin )
#defi ne EPMAX TRUE ( curr _time - r->last_sanpled_time > r->epnax )

#define PM N.TRUE ( curr_time - r->last_reported_time >= r->pnin )
#define PMAX_TRUE ( curr_tine - r->last_reported_time > r->pnax )

#define LT TRUE ( r->curr_state <r->lt ~ r->prev_state <r->lt )
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#define GI_TRUE ( r->curr_state > r->gt "~ r->prev_state > r->gt )
#define ST _TRUE ( abs( r->curr_state - r->prev_state ) >= r->st )

#define NBAND TRUE ( gt < It && \\
(gt <= curr_state & curr_state <=1t ))
#define OQUTOFBAND TRUE ( It < gt && \\
(gt < curr_state || curr_state <1t ))

#define BANDM N TRUE ( r->lt <= r->curr_state)
#defi ne BANDMAX TRUE (r->curr_state <= r->gt)

i f PMAX_TRUE {
return true;
}

if PM N_TRUE {
i f T BAND EXI STS {
if LT TRUE || GT_TRUE || ST_TRUE {
return true;
}

el se {
if ( (BANDM N TRUE && ! GT_EXI STS) |] \
(BANDVAX_TRUE && !'LT _EXISTS) || \
| NBAND TRUE || \
OUTOFBAND_TRUE ) {
return true;

}

return fal se;

Figure 5: Pseudocode showi ng the logic for processing conditiona
paranet ers

Appendi x B. Exanpl es

This appendix is informative. |t provides sone exanpl es of the use
of Conditional Paraneters.

Note: For brevity, only the nethod or response code is shown in the
header field.
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B.1. Mninmum Period (c.pmin) exanple

obser ved CLI ENT SERVER Act ua
t State | | State
____________ I R

1 I I

2 unknown | | 18.5 Cel

3 +----- >| Header: GET

4 | GET | Token: O0Ox4a

5 | | Ui-Path: tenperature
6 | | Uri-Query: c.pmin="10"
7 | | oserve: 0 (register)
8 I I

T | <----- + Header: 2.05

10 | 2.05 | Token: O0Ox4a

11 18.5 Cel | | Observe: 9

12 | | Payl oad: "18.5"

13 I |-

14 I I

15 | | 23 Cel

16 | |

17 I I

18 I I

19 I l\-_
20 | <----- + Header: 2.05
21 | 2.05 | 26 Cel Token: O0Ox4a
22 26 Cel | | observe: 20
23 | | Payl oad: " 26"
24 I I
25 I I

Figure 6: Cient registers and receives one notification of the
current state and one of a new state state when c.pmin tinme
expires.

B.2. Maximum Period (c.prmax) exanple

Silverajan, et al. Expires 17 Septenber 2025 [ Page 20]



Internet-Draft Conditional Query Paraneters for CoAP b March 2025

Cbserved CLI ENT SERVER Act ua
State | | State

—

|

| Header: GET

| Token: Ox4a

| Uri-Path: tenperature
| Uri-Query: c.pmax="20"

| observe: 0 (register)
I

| <----- + Header: 2.05

| Token: Ox4a

| observe: 9

| Payl oad: "18.5"
I
I

=
QOO ~NOUA,WNE

PRRPRRRR

OUNWNER
H
o
al

| <----- + Header: 2.05

23 Cel Token: Ox4a
Observe: 16
Payl oad: "23"

=
~

18 23 Cel

I

I

I

20 |
21 |
22 |
23 |
24 |
25 |
26 |
27 |
28 |
29 |
30 |
31 |
32 |
I

I

I

I

34
35
36
7 __ | <----- + Header: 2.05
38 | 23 Cel Token: Ox4a
39 23 Cel | oserve: 37

[ Payl oad: "23"
41 |
42 |

Silverajan, et al. Expires 17 Septenber 2025 [ Page 21]



Internet-Draft Conditional Query Paraneters for CoAP b March 2025

Figure 7: Client registers and receives one notification of the
current state, one of a new state and one of an unchanged state
when c. pmax tinme expires.

B.3. Greater Than (c.gt) exanple

Observed CLI ENT SERVER Act ua
t State | | State
____________ I R

1 I I

2 unknown | | 18.5 Ce

3 +o---- >| Header: GET

4 | GET | Token: Ox4a

5 | | Uri-Path: tenperature
6 | | Uri-Query: c.gt=25
7 | | observe: 0 (register)
8 I I

°s | <----- + Header: 2.05

10 | 2.05 | Token: Ox4a

11 18.5 Cel | | observe: 9

12 | | Payl oad: "18.5"
13 I I

14 I I

15 | |

6 _ | <----- + Header: 2.05

17 | 2.05 | 26 Cel Token: O0Ox4a

18 26 Cel | | Qobserve: 16
29 | | Payl oad: " 26"
20 I I
21 I I

Figure 8 dient registers and receives one notification of the
current state and one of a new state when it passes through the
greater than threshold of 25.

B.4. Greater Than (c.gt) and Period Max (c.pnmax) exanple
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oser ved CLI ENT SERVER Act ua
t State | | State
____________ | R
1 I I
2 unknown | | 18.5 Ce
3 +o---- >| Header: GET
4 | GET | Token: Ox4a
5 | | Uri-Path: tenperature
6 | | Uri-Query: c.pmax=20&c. gt =25
7 | | observe: 0 (register)
8 I I
°s | <----- + Header: 2.05
10 2.05 Token: Ox4a

=
=
[y
o
(&)}
&

Cbserve: 9
Payl oad: "18.5"

PRRPRRRPRR
O~NO U WN

WNNNNDNNNNNDDN P
QUOWO~NOUIA_AWNEOO
AN

————— + Header: 2.05
| 23 Cel Token: Ox4a
| observe: 30

| Payl oad: "23"
I
I

w
=

32 23 Cel

34
35
36
3r  ________ | <----- + Header: 2.05
38 | 26 Cel Token: Ox4a
39 26 Cel | Cbserve: 37

[ Payl oad: "26"
41 |
42 |
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Figure 9: Cient registers and receives one notification of the
current state, one when c.pnax tinme expires, and one of a new
state when it passes through the greater than threshold of 25
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