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Abst ract

Thi s docunent describes the mechani smof sleep node control. The
router whi ch manages a network can control |Pv6 sl eepy nodes and
deliver the packets fromto exterior networks. The IPv6 router can
keep the I Pv6 sl eepy node as sleep state and handl e t he packets from
to the I Pv6 sl eepy nodes. Also, this docunent describes the
mechani sm of sl eep node control using synchronization information.

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 (I ETF). Note that other groups may also distribute
wor ki ng documents 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 nmay be updated, replaced, or obsoleted 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 May 11, 2014.
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Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
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Tabl e of Contents

I ntroduction Ce
Conventions and Term nol ogy .
Rel ated Work and Background .
Sl eep node control mechani sm
.1. Sleep node request/response . Co
.2. Sleep node advertisenent by Router . . . . . . . . . . .
.3. Sleep node control by using synchronization information .
Security Considerations . o
I ANA Consi derations .
. References e
7.1. Normative References
7.2. Informative References
Aut hors’ Addresses

PR
INENIEN

Noo
© MmO~ ~NUTDWWWN

1. I nt roducti on

In order to mininze the use of the battery of devices which are not
al ways connected to a power source, the devices becone asleep (sl eep
nmode) for a long tinme and wake up to conmmuni cate (active node) for a
short time. To keep the exact tine of sleep node/active node of the
devices, the network usually utilizes the synchronization information
of a Base Station or an Access Point. Al though the devices

swi tchover between active node and sl eep node, the protocol in PHY/
MAC | ayer knows the transit tinme in advance through the
synchroni zati on i nformation.

The goal s for power managenent may be different by the conditions of
device and environnment. The general strategies for power managenent
of various conditions are depicted as al ways-on, always-off, and | ow
power [I-D.arkko-lw g-cellular]. A constrained node, creating
constrai ned node networks, nmay occasionally go into sl eep node
according to strategies of using power for comrunication
[I-D.ietf-Iwig-terminology]. In [I-Dietf-lwig-termnology], a
device is divided into four classes according to energy limtation of
a device. Here, the constrained nodes classed such as class El and
E2 in classes of energy linmtation nmay occasionally go into sleepy
node. Thus, in constrained node networks, there can exist the end-
to-end communi cati ons between a sl eep node node and a non-sl eep node
node.

Recently, the power managenent issues arise in not only PHY/ MAC | ayer

but al so above network layer. 1In network/transport/application
layer, it is assumed that the network devices are al ways connected
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and ready to conmuni cate. But, as various smart object devices
becone connected to the Internet and power managenent to save battery
of devices is required.

2. Conventions and Term nol ogy

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

3. Related Wrk and Background

Power saving in wireless networks is mainly acconplished in PHY/ MAC
| ayer. The basic idea of power saving in PHY/ MAC | ayer is to
mnimze the tine of transm ssion/receipt. |In |IEEE 802.11 WAN, the
feature of power saving is Power Save Mode (PSM that is available
for nodes existing in an infrastructure based | EEE 802. 11 W.AN. PSM
i s based on a synchronous sl eep scheduling policy, in which wireless
nodes are able to alternate between an active node and a sl eep node
[ Power Mgnt ] .

Recently, the consideration of power saving is noved to network

| ayer, too. |In 6lowan, the Neighbor Discovery operations nust
consi der the | ow power wirel ess personal area networks such as | EEE
802. 15. 4. Because the usage of nulticast signaling raises severe
ener gy consunption, the Neighbor Discovery optimzation for 6l owpan
has limted the usage of nulticast signaling [I-D.ietf-6l owan-nd].

In application |layer, the CoAP has two functions such as proxy and
cache. The proxy function in the CoAP can cache and service requests
for sleepy servers. Thus, a client sends a CoAP request to a proxy
on behalf of an origin server of sleep node and then it respond
directly to the client through the proxy. GQherwise if the proxy has
an invalid representation of the resource in its cache, the proxy has
to attenpt to get the valid resource froman origin server of sleep
nmode. The attenpt nmay or may not be successful according to the
state of the origin server [I-D.ietf-core-coap].

4. Sl eep node control mechani sm
Fi gure 1 shows the environnent where the sleep nbde control nechani sm
is used. 1In the constrained network, one or nore sl eepy nodes are

connected to the router which nanages the constrai ned network and the
router is connected to external network.
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Figure 1: Environnment where sl eep node control nechanismis used
Sl eep node request/response

If a sleepy host wants to enter to sleep node, it sends a request
message to the router. The router which receives the request nessage
records the status of the sleepy node as sleep node. And then, the
router sends a response nessage to confirmthe request. If the

sl eepy node receives the request nessage, it enters sleep node. The
router whi ch manages the constrai ned network sends the status of the
sl eepy node to the correspondi ng nodes if the sleepy node is

communi cating. So, the correspondi ng nodes i medi ately know the
status of the sleepy node. Figure 2 depicts this procedure.
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Fi gure 2: Procedure of sleep node request/response
4.2. Sleep node advertisenment by Router

If sone conditions are satisfied or events are triggered, a router in
a constrained network sends a sl eep node adverti senment nessage to

sl eepy nodes. The sl eep node adverti senent nessage includes the
start time and finish tinme of sleep node. |f sleepy nodes receive
the adverti senent message, they enter sleep node. Sone cases, the

sl eepy nodes may responds to the advertisenent nessage. After the
router change the status of sleepy node to sleep node and deliver the
status information of sleepy nodes to corresponding nodes if there
are correspondi ng nodes that are conmunicating to the sl eepy nodes.
So, the correspondi ng nodes i nmedi ately know the status of the sl eepy
nodes. Figure 3 depicts this procedure.

Constrai ned net wokr General network
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| +------ + R e, + R e, + Hommmmmmaeaas +
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Figure 3: Procedure of sleep node advertisenent

I f correspondi ng nodes sends packets to sl eepy nodes, the router

whi ch nanages a constrai ned network retrieves sleeping node list. |If
the target node is not included in the sleeping node list, the router
handl es the packets as normal process. |If the target node is

included in the sleeping node list, the router responds to the
correspondi ng nodes and infornms that the target node is in sleep
nmode. Figure 4 depicts this procedure.
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4.

5.

Figure 4: Procedure of the handling of packets from external network
3. Sleep nmode control by using synchronization informtion

General |y, Base station or Access Point is used to synchronize the
network entities. By using the synchronization information, the
networ k keeps the exact tinme of sleep node/active node of the network
entities. This synchronization information can be also used to
provi de sl eep node control. Figure 5 shows the case where

synchroni zation information is used to provide sl eep node control

In Figure 5, the base station offers the synchronization information
and this synchronization information is delivered to a router by
usi ng Layer 2 or Layer 3 nessage or cross-layer mechanism After the
router receives the synchronization information, it knows the sleep
nmode status of sleepy nodes. |If there are correspondi ng nodes that
are communi cating to the sleepy nodes, the router delivers the status
i nformati on of sleepy nodes to the correspondi ng nodes.
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Figure 5: Procedure of sleep node control by using synchronization
i nformation

Security Considerations

TBD.
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6. | ANA Consi derations
TBD
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