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1. Introduction e Associate/disassociate DEVs
e Handover
This document presents new clause 8 M SCs resulting from Imm-ACK's e Scan for interference

no longer being used as confirmation commands as presented in 04/202r0 | «  Start/stop network (including child/neighbor)
and with the following functional division as defined in the May 2004 « Change PNID/BSID

802.15.3b meeting. e Maintain list of associate DEVs

* Allocate channel time

Note: Theitalicized items have been moved or renamed since the May e Track PM DEVs

2004 meeting. » Change Superframe Duration

» Change Superframe Location

FCSL/PAL
MAC/MLME
* Map Upper layer identifier (e.g., MAC address) to DEVID for data
frames e DEVID and Stream Index only
* Maintain List of available DEV's » Dataqueues
* Map upper layer stream IDsto 15.3 indices  15.3 Fragmentation/Reassembly
* Passdatato MAC » ACKs
* Fragmentation * On-ar timing — data, command, beacon
* Maintainlist of DEVIDs * Keep data and management keys (because this is where encryption
* Convert Async Datato MAC SAP Async Data Requests happens)
* Rateadjustment decisions e Secure frame processing
* Channel qualty (e.g. FER and retry), TX power adaptation
DME » Perform scan and report capacity (status, scan)
* Rate adaptation implementations (affects CTAS)
* Master MAC Address - DEVID table « ldentify current Piconet (BSID, PNID and PNC MAC address)
» Stream index only * Prepare Async CTRq's and tracks async. time requirements.
e Start/Stop scan * Manage ATP to stay associated (DEV)
e Associate/disassociate e Track ATPsfor DEVs (PNC)

e Track Security Problems

* Determine PM Mode

» Convert stream requirementsto CT requests
« Determine when to scan and process results

« KOME (Key originator management entity)
» Change Data keys

PNC DME (PME)

* Select Piconet channe
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2. Clause 8 MSC changes

2.1 Section purpose

This section shows through comparison how the MSCsin Clause 8 of
|EEE 802.15.3 would need to be modified in order to support the changes
suggested by this document.

The Figure numbersin this section represent Figure numbers from |IEEE
802.15.3.

On each of the following pagesin this section aversion of an MSC as
currently defined in IEEE 802.15.3 is shown of the left side of the page.
Theright side of each page shows the new suggested MSC, along with a
list of the changes made to the original MSC to support the changes sug-
gested by this document.

2.2 Strategies/Guidelines used

The following are the strategies and guidelines that were followed in the
creation of the new MSCs presented in this section. Thiswas donein an
effort to have consistencies between all the frame exchanges sequences
represented by the MSCs.

* Imm-ACK frames (part of the over-the-air retry mechanism) should
not be used as managment level confirmations because they are
meaningless if security isused or if the standard is extended to sup-
port mesh networks.

e Although it is possible in some instances for arequesting DEV to
confirm that a command was received via information transmitted in
abeacon, a beacon can not be used as a confirmation when the
request is denied. Furthermore, a response command typically con-
tains more information than is put into a beacon. Therefore, Request
commands are always acknowledged with response commands when
a confirmation that the command was received and processed is nec-
essary.
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* If aDEV request resultsin a change to the overall piconet state, the
other DEVsin the piconet are notified of the piconet state change via
information broadcast in a beacon.

* The start Beacon timer symbol (shown below) indicates that starting
of the continuously running Beacon timer at arate equal to the cur-
rent superframe duration.

% Beacon

» The Beacon timer timout symbol (shown below) indicates that the
time to transmit a beacon has arrived. Thistimer is considered to be
running continously once a piconet is started. This timeout should be
considered to occur “sometimein the future” with respect to previous
information shown on the MSC.

4% Beacon

» Scenariosidentified as“fire and forget” can not be confirmed, so no
timeout timer should be started and no MLME confirm primitive
should be generated as part of the message exchange sequence.

» Specific information associated with an over-the-air command frame
isonly shown once on an M SC with the over-the-air command itself.
It can be assumed that the information is also contained in the MLME
request/response that caused the over-the-air command to be gener-
ated, and also in the MLME indication/confirm generated by the
reception of the command.

* Thefirst MSC in clause 8 (Figure 91) shows that the result code asso-
ciated with an MLME confirm is always COMPLETED if the time-

out timer associated with the original request does not timeout.
Therefore, thisinformation is not repeated in the MSCs.

2.3 The MSCs
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Current No Change

DME MAC/MLME

MLME-XXX.request with (timeout) ——»

RequestTimer
ALT (timeout)

MLME-XXX.confirm with
ResultCode = COMPLETED

RequestTimer
(timeout)

MLME-XXX.confirm with

l————————
ResultCode = TIMEOUT

Figure 91 - M SC showing examples of primitivetimers
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DEV DEV
DME MAC/MLME
MLME-
SCAN.req
Perform scan
procedure
MLME-
SCAN.cfm
- e— Key
wnh;ﬁeggllt;;osde - req = request
cfm = confirm

Figure 92 -M SC for scan operation
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Suggested
DEV DEV
DME MAC/MLME

——MLME-SCAN.req—p»|

Perform scan
procedure

lg— MLME-SCAN.cfm — Key
req = request
cfm = confirm

y y

Figure 92 -M SC for scan operation
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Current Suggested
DEV DEV DEV DEV
DME MAC/MLME DME MAC/MLME
[
MLME- Piconet
START.eq ™| initialization Key
procedure req = request
Piconet
initialization —MLME-BEACON.req |
procedure beacon—p»
MLME-
START.cfm | % Beacon
with ResultCode = Key
SUCCESS req = request Now PNC
cfm = confirm DME
\J \/
Figure 93 - MSC for starting a piconet Figure 93 - M SC for starting a piconet

» ThePME (PNC DME) maintains the information that is contained in
abeacon so aMLME-START primitive is no longer needed because
the PME can simply make arequest to send a beacon when it is ready
to start a piconet.

* MLME-BEACON isanew primitive with a“request” component to
request the transmission of a beacon frame and a*“indication” compo-
nent to indicate the arrival of a beacon frame.

* When apiconet is started, a Beacon timer is required for transmitting
beacons at the superframe interval.
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Current Suggested
DEV DEV PNC PNC
DEV DEV PNC
DME MAC/MLME MAC/MLME DME MAC/MLME MAC/MLME DME
e —— < UnSynched >
< UnSynched —~ 4% Beacon
r~N_
SyncTimeout MLME- |
MLME. beacon <_BEACON.req

— — |—— with PNID of

SYNCH.req target pi t

Key MLME- arget picone
req = request ¢ BEACON.ind Key
SyncTimeout cfm = confirm req = request
PNID = Piconet ID ind = indication
Synched PNID = Piconet ID
beacon
-—— with PNID of
MLME- target piconet
SYNCH.cfm \J y |
< with ResultCode =

SUCCESS ) . .

J——— Figure 125 - M SC of a DEV synchronizing with a PNC
Synched
v » DME can sync itself because it receives beacon indications. There-

fore, MLME-SY NCH primitives are no longer needed.
Figure 125 - MSC of a DEV synchronizing with a PNC
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Current
DEV-2 DEV-2 ’ PNC ’ PNC ‘ ’ DEV-3 ‘ ’ DEV-3 ‘
DME MAC/MLME MAC/MLME DME MAC/MLME DME
Unassociated Associated
< beacon P
| MLME-
ASSOCIATE.req Association Request Key
AssocTimeout Xi* command with > req = request
DEVID = UnassoclD, o =i
DEV add = DEV.2 add ind = indication
adar =DEv-2 adar MLME- rsp =response
« Imm-ACKwith | ASSOCIATE.ind cfm _: confirm
DestD=UnassoclD ~ [—  DEVAddr= D addr=address
DEV-2 Addr
DEVID=UnassocID
Association Response MLME-
command with @-ASSOCIATE.rsp—
i@ DestlD=UnassoclD, — DEVID = 0xzz
DEVID= Oxzz,
DEV addr = DEV-2 addr XATP
< beacon P
Association Request
—— command with —»|
SrelD = Oxzz MLME-
ASSOCIATE.ind
Imm ACK with — DEVAddr= |
%‘ DestID=0xzz DEV-2 Addr
MLME- DEVID=0xzz
leg—ASSOCIATE.cfm —

w/ DEVID=0xzz MLME-DEV-
- ] L A IATE-
Associated beacon with DEV Association IE, S;;CF)S ind

—— = =DEV- —_—» .
DEVID OxzzS,tEiEV_%fdr DEV-2 Addr, | yith DEVID=0xzzp]
AlUS=ASSOC DEVAddr =
DEV-2 Addr,
V V V Status=Assoc v

Figure 102 - M SC of DEV-2 associating
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< Associated >

DEV-3is
Associated

Suggested
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AssocTimeout E

%
MLME-

" ASSOCIATE.cfm ™|

DEV-2 PNC
MAC/MLME MAC/MLME
DEV-2is
Unassociate
MLME-
™ ASSOCIATE.req ™|

Association Request
command with
DEVID = UnassocID,
DEV addr = DEV-2 addr

Association Response
command with

& DestlD= UnassoclD, —

DEVID= 0xzz,
DEV addr = DEV-2 addr

Association Request
command with
SrclD = 0xzz,
DEV addr = DEV-2 addr

Association Response
command with

l DestID= 0xzz,

DEVID= 0xzz,
DEV addr = DEV-2 addr

beacon with DEV Association |E,
|s——DEVID=0xzz, DEVAddr=DEV-2 Addr, ——————p»|

MLME-

™ ASSOCIATE.ind ™|

MLME- |
ASSOCIATE.rsp

ATP

| MLME-
ASSOCIATE.ind

DEV-2is
Associated
MLME-

" ASSOCIATE.rsp |

4% Beacon

MLME-

¢ BEACON.req

MLME- Status=Assoc
y BEACON.ind
MLME-PNC-
INFO.rsp
PNC Information
——————— P
command
MLME-PNC-
INFO.cfm
\j \j \j \j

DEV-3
MAC/MLME

req = request
ind = indication
rsp = response
cfm = confirm
addr=address

Key

| BEACON.ind

| MLME-PNC-
INFO.cfm

MLME-

DEV-2is
Associated

Figure 102 - M SC of DEV-2 associating

Requesting DEV knowsiit is associated when it receives the second
Association Response command. Other DEV s in the piconet know
when they receive a beacon with aDEV Association |IE. The associ-
ating DEV learns of other DEVs via the PNC Information command.
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DEV-2
DME

Current

DEV-2
MAC/MLME

PNC
MAC/MLME

PNC
DME

<|

DEV-2 association process, Piconet Services Inquiry field set to one in the

Association Request command with the Srcld set to the newly assigned DEVID.

Association is successful, DEV-2 assigned DEVID = Oxzz

)

\

Key
ind =indication
rsp =response
cfm = confirm

MLME-

~4— PICONET-

SERVICES.cfm

\J

MLME-
PICONET-
SERVICES.ind
TrgtID=0xzz
MLME-
Piconet Services PICONET-
-—— command with SERVICES.rsp
DestID = Oxzz TrgtID=0xzz
ImMm-ACK ———p»

\

>

Figure 103 - PNC sending the Piconet Servicescommand to
anewly associated DEV in responseto arequest in the
association process
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DEV-2

DME

DEV-2
MAC/MLME
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PNC
MAC/MLME

PNC
DME

<|

DEV-2 association process, Piconet Services Inquiry field set to one in the
Association Request command with the Srcld set to the newly assigned DEVID.
Association is successful, DEV-2 assigned DEVID = 0xzz

)

Key
rsp =response
cfm = confirm

MLME-
¢— PICONET-

\/

SERVICES.cfm

-

\/

Piconet Services
command

MLME-
¢— PICONET-
SERVICES.rsp

\/

\J

Figure 103 - PNC sending the Piconet Servicescommand to

anewly associated DEV in responseto arequest in the
association process

PME is aware when a DEV associates with the Piconet Services
Inquiry field set therefore the PNC MAC/MLME does not need to
send an indication to the PME.
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Current Suggested
| DEV-2 | | DEV-2 | PNC | PNC | DEV-3 | DEV-3 |
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 DME MACIMLME MACIMLME DME MACIMLME DME
DME MAC/MLME MAC/MLME DME MAC/MLME DME _
. DEV-2is DEV-2is
] Associated Associated Associated
Associated Associated
T~ — MLME- ! .
< beacon > [ DISASSOCITEeq ™| Re[f;igif (c)glritrlr(m]:nd
— MLME:- P ™ ReasonCode= ™| Key
DISASSOCIATE.req Unassociated DEV Leaving Piconet | MLME- > req = request
) ] Disassociation DISASSOCIATE.ind ind = indication
DisassocTimeout . ReqUeS[ command —p» K_Ey t DEV-Zl s Lsfﬁq:jiz?]?::’]e
with OrigID = DEV-2 req = request Unassociated =
MLME- ind = indication
MLIE. A Imm-ACK | DISASSOCIATE.nd cfn = confim
DISASSOCIATE cfm vith OrigiD = DEV-2 o
) — Beacon
with ResultCode = MLME-
SUCCESS ¢ BEACON.req
| beacon with DEV Association |E,
UnAssociated VLUE-DEV- MLME- DEVID=DEV-2, status=disassociated . MLME-_ )
beacon with DEV Association IE, ASSOCIATION- BEACON.ind BEACON.ind
" . Lt
DEVID=DEV-2, status=disassociated L INFO.d with m! DEVZis
DEVID = DEV-2 Unassociate
Status = Disassoc
) \j v Y
Figure 104 - DEV initiated disassociation M SC Figure 104 - DEV initiated disassociation M SC

* DEV initiated disassociation isa“fire and forget” scenario.

» Disassociating DEV can immediately mark itself as disassociated.
Other DEV's know when they recelve a beacon with a DEV Associa
tion IE.

Submission Page 10 John C. Sarallo - Appairent Technologies
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Current
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MAC/MLME MACIMLME DME MAC/MLME DME
Associated Associated
4
< beacon
MLME-
DisassocTimeout ¢DIlSASSOCIATE.req —
with TrgtlD = DEV-2 Key
Disassociation ‘reg :_’_egPeSIF
Request command ind = Inaication
< MLME- — Imm-ACK MLME-
DISASSOCIATE.ind DISASSOCIATE.cfm
[ with ResultCode =
UnAssociated SUCCESS MLME-DEV-
beacon with DEV Assaciation IE, ASSOCIATION-
DEVID=DEV-2, status=disassociated t— INFO.ind with
DEVID = DEV-2
Status = Disassoc
Y Y y

Figure 105 - PNC initiated disassociation M SC
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| DEV-2 | | DEV-2 | PNC | PNC | | DEV-3 | DEV-3 |
DME MACIMLME MAC/MLME DME MAC/MLME DME
- 25;,"2 DEV-2is
Associated Associated
MLME-
T ATP-EXPIRED.nd ]
<« MME- |
Disassociation DISASSOCIATE. req Key
Request command ___| @V® req = request
with ReasonCode = i ind = indication
: Unassociated
[ MLME s ATP Expired
DISASSOCIATE.ind
< Unassociated > MLME- %Beacon
< BEACON.req
beacon with DEV Association IE, -
——— : .
MLME- DEVID=DEV-2, status=disassociated '
4 BEACON.nd L MLVE.
n BEACON.ind
DEV-2is
Unassociated
Y Y Y \j

Figure 105 - PNC initiated disassociation M SC

PNC initiated disassociation is a“fire and forget” scenario.

DEV isdisassociated when it receives a MLME-DISASSOCI -
ATE.ind. Other DEV's know about the disassociation when they
receive a beacon with aDEV Association |E.

If aDEV receives abeacon with aDEV Association |E indicating it
is disassociated, it should consider itself disassociated.

Took opportunity to add MLME-ATP-EXPIRED.ind to at least one
MSC (Note: MAC/MLME must maintain ATP timers because the
DME does not see data frames.)

John C. Sarallo - Appairent Technologies
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Current Suggested
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 DEV-2 DEV-2 |_ PNC | PNC | DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME MAC/MLME DME I—,DME I—,MAC/MLME MAC/MLME DME MAC/MLME DME
MLME-CREATE-
| MLME-CREATE- > | STREAM.req Key
STREAM.req Key . ) req = request
req = request RequestTimeout %_ Channel Time . ind = indication
RequestTimeout%k Channel Time cfm = confirm Request command rsp = response
Request command MLME-CREATE- cfm = confirm
< Imm-ACK | STREAM.ind
esources
eso‘|urg|es available
] available ) MLME-CREATE-
Channel Time Res?;ir;';ecl;"rfa nd ¥ STREAM.sp ]
<R?5p°nse Commandg with Reason Code =~ |
with Reason Code = Success
success
-
IMm-ACK ——»| MLME-CREATE-_ |
STREAM.cf
< Build - . MME —<_X peacen
MLME-CREATE- beacon < SEEEB{/T;O > BEACON.req
- STREAM.cfm | beacon with DEV-2
beacon with DEV-2 MLME- <—requested stream CTA or - MLME-
-~ Jpp— L _
requested stream CTA > BEACON.ind CTA Status IE for stream BEACON.ind
Stream from
DEV-2
\j Y \J \j \J \J \J \J Y

Figure 114 - M SC for creatinga DEV-2to DEV-3 stream

Submission

Figure 114 - M SC for creating a DEV-2to DEV-3 stream

 PME isresponsible for channel time allocation so MLME-CREATE-
STREAM indication and response primitives are required.

* Requesting DEV knows stream is created when it receives the Chan-
nel Time Response command.

» Target DEV knows about the stream when it receives a beacon with a
CTA or CTA Status |E indicating it is the target of a stream.

Page 12 John C. Sarallo - Appairent Technologies
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Current
| DEV-2 | | DEV-2 | | PNC | | PNC | | DEV-3 | | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
MLME-CREATE-
| STREAM.req > Key
RequestTimeoufy— __ Channel Time > req = request
Request command cfm = confirm
«——Imm-ACK
Resources
available
Channel Time
4_Response command_|
with Reason Code
not equal to success
e Imm-ACK—»|
MLME-CREATE- |
STREAM.cfm
\j \j Y Y Y Y

Figure 115 - M SC for a denied DEV-2 to DEV-3 stream
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Suggested
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME | | MAC/MLME | | MAC/MLME | | DME | | MAC/IMLME | | DME |
MLME-CREATE-
| STREAM.req > Key
req = request
RequestTimeou% ind = indication
Channel Time rSp = response
_Requestcommand_> MLME-CREATE- cfm = confirm
|~ STREAM.ind
. unavailable
Channel Time
Response command <MLME'CREATE'_
@ with Reason Code =—] ~ STREAM.rsp
Channel Time
e Unavailable
MLME-CREATE-
STREAM.cfm |
\j \j \j \j Y \j

Figure 115 - M SC for a denied DEV-2 to DEV-3 stream

John C. Sarallo - Appairent Technologies



15 July, 2004

Current

DEV-1/PNC
DME

DEV-1/PNC
MAC/MLME

STREAM.req

-

\

STREAM.cfm

MLME-CREATE-

MLME-CREATE-

-

Resources
available

with requested —»

beacon

— stream CTA

\/

DEV-2 DEV-2
MAC/MLME DME
Key
req = request
cfm = confirm

Figure 116 - M SC for creating a DEV-1/PNC to DEV-2

Submission
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Suggested

Suggest removing this MSC and add text to standard that describes
that the DEV component of the PNC does not send commands over
the air when it wishes to communicate with the PME.
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Current
DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-MODIFY-
Key

STREAM.req req = request
RequestTimeout % | Channel Time —P cfm = confirm
Request command

——Imm-ACK
Resources
available
Channel Time
Response command |

- with Reason Code
= success
e ImMm-ACK ———»
MLME-MODIFY- Build
-~ — o
STREAM.cfm beacon beacon
~— with requested
v change in CTA V

Figure 117 - M SC for modifying a stream
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DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME MAC/MLME DME
Stream to Stream from
DEV-3 DEV-2
| MLME-MODIFY-
STREAM.req Key
) req = request
RequestTlmeout% o T ind = indication
R a:;tne 'me d—> rsp = response
equest comman | MLME-CREATE- cfm = confirm
STREAM.ind
esource
available

» MLME-CREATE-_|
Channel Time STREAM.rsp

< Response command __ |

with Reason Code =
Success
MLME-MODIFY-__|
STREAM.cfm
- MLME- _4% Beacon
BEACON.req
beacon
with requested
[—————— h > :
MLME- change in CTA or | MLME- >

BEACON.ind CTA Status IE for stream BEACON.ind

Modified
Stream from
DEV-2

Figure 117 - M SC for modifying a stream

Requesting DEV knows stream is modified when it receives the
Channel Time Response command.

» Target DEV knows about the stream modification when it receives a

beacon with amodified CTA or aCTA Status | E.
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Current Suggested

DEV-2 PNC PNC DEV-3
MAC/MLME MAC/MLME DME MAC/MLME

DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME DME -
ream to Stream from
DEV-3 DEV-2
MLME-MODIFY- ) MLME-MODIFY-
STREAM.req [ STREAM.req
RequestTimeout % Channel Time | RequestTmeotiSTL_ crameitime |
Request command Request command _MLSh#EE:AR’;ﬁE—» <
e Imm-ACK——— ind = indcation
Resources navailabl rsp = response
available Channel Time <MLME-CREATE-_ cfm = confirm
i Response command STREAM.rsp
Channel Time |- with Reason Code = —
¢ Response Command— Channel Time
. . . Unavailable
indicating no change Key MLME-MODIFY-_|
req = request STREAM.cfm
—— Imm-ACK——®| | cfm = confirm 4  /  J \ \J
MLME-MODIFY- <]
< STREAM.cfm beacon with no
change in CTA H H L H
v 9 v Y Figure 118 - M SC for a denied stream modification

Figure 118 - M SC for a denied stream modification
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Current
DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME DME
CTA with Stream Index = SI,
CTA Type = psuedo-static
SrcID = DestID = DEV-2 DEVID,
Key
RequestTimeout Channel Time Request command r?q :_requfgst
q L with Target ID List=DEV-3 | | €M = confirm
DEVID, Stream Index = Sl
—Imm-ACK

DEV-3 is member
of parent piconet or is
an associated
neighbor PNC

Channel Time Response
-—— command with —
Reason Code = Success

ImMm-ACK ———— |

e Build
beacon
beacon, CTA block with

- g— Stream Index = Sl, —
SrcID = DestID = DEV-3 DEVID

\J \/ \ \

Figure 119 - M SC for the handing over control of a private,
pseudo-static CTA

|EEE - 04/297r2
Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME MAC/MLME DME
Pseudo-Static CTA
with Stream Index = SI,
rclD = DestID = DEV-,
MLME-MODIFY-
| STREAM.req >
. Channel Time Request
RequestTimeout | command with
Target ID List = DEV-3
MLME-MODIFY-,
Stream Index =Sl — "grreAMIind >
EV-3 is member
of parent piconet or is
an associated
neighbor PNC
Channel Time MLME-MODIFY-_ |
Response command STREAM.rsp
et with —
Reason Code =
Success
e 4% Beacon
e MME- |
MLME-MODIFY-__ | BEACON.req
STREAM.cfm
beacon, CTA block with
[————— Stream Index = SI, >
MLME- SrclD = DestID = DEV-3 | MLvE
BEACON.ind BEACON.ind
Pseudo-Static CTA
with Stream Index = SI,
rcID = DestID = DEV-]
\ \ \ \j \j

Figure 119 - M SC for the handing over control of aprivate,
pseudo-static CTA
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Current Suggested
DEV2 DEV-2 PNC PNC DEV-3 DEV-3
DEV2 DEV-2 PNC PNC DEV3 DEV3 | e | T Lowe | | oowe | | mwe || B ]
DME MAC/MLME MLME DME MLME DME
MLME- Stream x to Stream x from
— TERMINATE-—»i DEV-3 < DEV-2 >
STREAM.req Key MLME-
req = request F——TERMINATE-—»
RequestTimeout *quuest (_:ommand —» ¢fm = confirm STREAM.req Channel Time
with TU fields = 0, RequestTimeoutY—{  Request command _» MLME-
Stream Index = x with TU fields =0,
Stream Index=x | LERMINATE-
MLME 44— Imm-ACK STREAM.ind Key
TERMINATE- . Dea”°zate_ & Dedlocate ™ ind ~ indcation
¢ STREAM.cfm — ream Index = tream Index rSp = response
with ResultCade Channel Time MLME- cfm = confimm
- ) Response command  [«¢—TERMINATE-—
= COMPLETED Build beacon with TUfields=0, __ |  STREAM.rsp
Stream Index = x,
: R Cod
beacon with null-CTA, MLME- MLME- §a§3cnce§se
Stream Index = x ——TERMINATE-—P»| 4_;1E'E’|\EA/I\NRIIA1;E_
H .ctTm
Y $ v Y STREAM.ind boncon
< Stream x > MLME- < X
Terminated BEACON.eq |
Figure 120 - M SC of source DEV-2 requesting termination bescon itk CTA, _
Stream Index = x gl
of itsstream . MVE | | e
BEACON.ind BEACON.ind
Stream x
Terminated
\ \ \ / \ \

Figure 120 - M SC of source DEV-2 requesting ter mination
of its stream

* |If thewedesirethetarget to know why a stream was terminated, then
the target DEV must receive a Channel Time Response command.
Otherwise, it will know the stream is terminated when it receives the
Null CTA but it will not know why the stream was terminated.
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15 July, 2004
Current
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MAC/IMLME DME MAC/MLME MAC/MLME DME
MLME-
Key & TERMINATE-—
req = request Channel Time STREAM.req
ind = indication Request command X RequestTimeout
cfm = confirm with TU fields =0,
Stream Index = x
Imm-ACK —— 91
Deallocate_ MLME-
Stream Index = TERMINATE-
— STREAM.cfm D>
. with ResultCode =
Build beacon COMPLETED
Channel Time Response command
@—  with Reason Code = stream  —
terminated by target DEV
MLME- !
—————— Imm-ACK——————>]
- TERMINATE-—| Imm-ACK
STREAM.ind Y 1 Y v

Figure 121 - MSC of target DEV-3 requesting termination
of source DEV-2's stream

Submission

Page 19

|EEE - 04/297r2
Suggested

DEV-2 | PNC | PNC DEV-3 DEV-3
MAC/MLME DME MAC/MLME MAC/MLME DME
Stream X to Stream x from
DEV-3 DEV-2
MLME-
[— TERMINATE-—
Key Channel Time STREAM.eq
req = request %Re uestTimeout
ind = indication MLME- Request command__| a
rsp = response |- TERMINATE-— ~ With TU fields =0,
ofm = confirm STREAM.ind Stream Index = x
Deallocate
Stream Index x
MLME- Channel Time
[ TERMINATE-—p» Response command
STREAMISP | with TU fields =0, |
Stream Index = X,
Reason Code -
= Success MLME-
——TERMINATE-—»|
STREAM.cfm
4% Beacon
Stream x
MLME- N
_BEACON.req_» < Terminated >
L beacon with null-CTA,
-t oy TP
MLME- Stream Index = x MLME-
BEACON.ind BEACON.ind
Stream x
Terminated
\ \j \ \)

Figure 121 - MSC of target DEV-3 requesting termination
of source DEV-2's stream

* If the we desire the strean source to know why the stream was termi-
nated, then the source DEV must receive a Channel Time Response
command. Otherwise, it will know the stream is terminated when it
receives the Null CTA but it will not know why the stream was termi-

nated.
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15 July, 2004
Current
’ DEV-2 ‘ ’ DEV-2 ‘ ’ PNC ‘ PNC ’ DEV-3 ‘ ’ DEV-3 ‘
DME MAC/MLME DME MAC/MLME MAC/IMLME DME
MLME-
Key ——TERMINATE- —P»
req = request STREAM.req
ind = indication
cfm = confirm Deallocate
Stream Index = x
Build beacon
MLME-
r@—TERMINATE-
STREAM.cfm
> > e
- ——TERMINATE- —»|
Channel Time Response command STREAM.ind
— with Reason Code
= Stream terminated by PNC
MLME- !
& TERMINATE- —] Imm-ACK Y
v STREAM.ind v * v

Figure 122 - M SC of PNC terminating a stream

Submission

|EEE - 04/297r2

| DEV-2 | | DEV-2 | PNC | | PNC | DEV-3 | DEV-3 |
DME MAC/MLME DME MAC/MLME MAC/MLME DME
Stream x to Stream x from
DEV-3 DEV-2
Deallocate
Stream Index x
Key
req = request
ind = indication
ISp = response
cfm = confirm ‘_X Beacon
MLME-
BEACON.req_»
o beacon with null-CTA, o
- Stream Index = x i
MLME- MLME-

" BEACONind ™| BEACONnd |
Stream x Stream x
Terminated Terminated
Y y y y

Figure 122 - MSC of PNC terminating a stream

* If the we desire the stream source and target to know why a stream
was terminated, then both DEV's must receive a Channel Time
Response command. Otherwise, both DEV s will know the stream is
terminated when they receives the Null CTA but they will not know
why the stream was terminated.

Page 20
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Current Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | DEV-2 | DEV-2 PNC | PNC | | DEV-3 | DEV-3
FCSL MAC/MLME MAC/MLME DME MAC/MLME FCSL FCSL MAC/MLME MAC/MLME DME MAC/MLME FCSL
MAC-ASYNC- _M/Si-ﬁAstc» -
— > req e
DATA.req K y
: ey | Channel Time > req = _req_ues_t
| Channel Time » req = request Transmission Reguest command MLME- ind = indication
Transmission Request command ind = indication Timeout — CREATE- ¢fm = confirm
Timeout |—— Imm-ACK cfm = confirm STREAM.ind
Resources

Resources
available

available

Beacon
4% Beacon
b ith DEV-2 ; n wi -
reques(te;dC (;Tsxlchronous CTA ¢ requeb;:g Zsyntcmzlr_:];/ui CTA >
asynchronous data frame ———p| - asynclhronous data frame >
MAC-ASYNC- Imm-ACK | - Imm-ACK
DATA.cfm with MAC-ASYNC- MAC-ASYNC-
1+ Resuicode ] ™ DATAind ™| <1 — DATAind ™
= SUCCESS Y Y <_Mg§:§(\:(fm0_
. . \ \ \ \ \ A\
Figure 123 - M SC for reserving asynchronousdata channel
time Figure 123 - M SC for reserving asynchronousdata channel

time
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15 July, 2004
Current
DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DME
—MLME-PNC-INFO.req P»
PNCInfoTimeout | PNC Info Request —»

command
|<——Imm-ACK

—MLME-PNC-INFO.ind
<@ MLME-PNC-INFO.rsp —

PNC Information
command

Imm-ACK ———p»|

D

Key
req = request
ind = indication
rsp =response
cfm = confirm

MLME-PNC-INFO.cfm
le¢ with ResultCode =
SUCCESS

y y y

Figure 127 - MSC for acquiring information regarding a
specific DEV or all of the DEVsfrom the PNC using the
PNC Information Request and PNC I nformation
commands

Submission
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Suggested
DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DME
—MLME-PNC-INFO.reqm|
PNClInfoTimeout
PNC Info R t
nfo Reques I

command
F—MLME-PNC-INFO.ind p»-{

PNC Information g MLME-PNC-INFO.rsp—

¢ command

Key
req = request
ind = indication
rsp =response
cfm = confirm

l«MLME-PNC-INFO.cfm —

y y

y y

Figure 127 - M SC for acquiring information regarding a
specific DEV or all of the DEVsfrom the PNC using the
PNC Information Request and PNC Information
commands

Only change is Imm-ACKs removed.
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15 July, 2004
Current

DEV-3 DEV-3 DEV-2 DEV-2 DEV-3
DME MAC/MLME MAC/MLME DME DME

———MLME-PROBE.req —»|

ProbeTimeout % Probe Request
command with —————»
IR field = yy Key

— | i req = request
< Imm-ACK MLME-PROBE.Ind — ing = ingication
ISp = response

Probe Response (—— MLME- | cfr?w = conr;irm
l— command with — PROBE.Isp IR = information
IEs Provided = requested IEs requested
IE = information

———Imm-ACK ————p»| element
MLME-PROBE.cfm

t«g— with ResultCode = ——
SUCCESS

Figure 128 - M SC for acquiring DEV IEsusing the Probe
Request and Probe Response commands

Submission Page 23

F——MLME-PROBE.req —»|

ProbeTimeout%

e

«—MLME-PROBE.cfm —

Probe Request
command with ———m
IR field = yy Key

——MLME-PROBE.ind—p»{ | req = request
ind =indication
Isp = response

Probe Response [«@—MLME-PROBE.rsp—{ | cfm = confirm
- command with — IR = information
IEs Provided = requested IEs requested
IE = information

element
/ Y Y

|EEE - 04/297r2
Suggested

DEV-3 DEV-2 DEV-2
MAC/MLME MAC/MLME DME

Figure 128 - M SC for acquiring DEV |Esusing the Probe

Request and Probe Response commands

Only change is Imm-ACK s removed.
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Current

DEV-3 DEV-3 DEV-2
DME MAC/MLME MAC/MLME

|EEE - 04/297r2

MLME-
ANNOUNCE.req
AnnounceTimeout Announce
command with —————p»{ e
IEs Provided Y
req = request
MLME- l Imm-ACK ————— MLME- ind = indication
- i cfm = confirm
ANNOUNCE.cfm ANNOUNCE.ind "> contirm
< ith ResultCode = m |E = information
" ) element
SUCCESS V

Figure 129 - M SC showing sending of infor mation using
the Announce command

Submission
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Suggested
DEV-3 DEV-3 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-
ANNOUNCE.req
AnnounceTimeout Announce.
command with————p»|
Ke IEs Provided | MLME- >
req = ?quuest ANNOUNCE.ind
ind = indication
rsp = response
cfm = confirm MLME-
|E = information ANNOUNCE.rsp
element A Announce Response
- command
MLME-
4 ANNOUNCE.cim ™|

Figure 129 - M SC showing sending of infor mation using

the Announce command

MLME Announce Response and Announce Response command

added.
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Current
DEV-3 DEV-3 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
| MLME-CHANNEL- q
STATUS.req
ChannelStatus% Channel Status
Timeout Request command
< Imm-ACK | MLME-CHANNEL- _|
STATUS.ind
4_MLME-CHANNEL- |
Channel Status STATUS.rsp
Response command Key
e Imm-ACK ——»{ | req = request
ind = indication
MLME-CHANNEL- rsp = response
STATUS.cfm ] cfm = confirm
with ResultCode =
SUCCESS

B

Submission

Channel status determined

v

Y

Channel Satus Response commands

=

Figure 130 - MSC for deter mining the channel status
between two DEVsusing the Channel Satus Request and

DEV-3
DME

Suggested

_

Page 25

——

DEV-3
MAC/MLME

|EEE

MLME-CHANNEL-
STATUS.req

>

ChannelStatus% >
Timeout Request command

MLME-CHANNEL-

*  STATUS.cfm

e

DEV-2
MAC/MLME

- 04/297r2

Channel Status

Channel Status

Response command

DEV-2
DME

| MLME-CHANNEL-
STATUS.ind

MLME-CHANNEL-

< STATUS.Isp

Key
req = request
ind = indication
rsp = response
cfm = confirm

Channel status determined

v

v

Channel Satus Response commands

*  Only changeis Imm-ACKsremoved.

>

—

{

Figure 130 - MSC for determining the channdl status
between two DEVsusing the Channel Status Request and

John C. Sarallo - Appairent Technologies
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Current Suggested
PNC PNC DEV-1 DEV-1 PNC PNC DEV-1 DEV-1
DME MAC/MLME MAC/MLME DME D'\l"E MAC/MLME MAC/MLME D"l"E
|  MLME-REMOTE- > ( beacon transmission (optionally with quiet channel time for scan) )
SCAN.req
Remote Scan
RemoteScan Request command _MLME'REMOTE'_»
Timeout ¢ Imm-ACK SCAN.req
| MLME-REMOTE- > Remote Scan
beacon (optionally SCAN.ind RemoteScan I
with quiet channel —p{ Timeout Request command _MLME'REMOTE'_»
time for scan) [-@-MLME-SCAN.req — SCAN.ind
—MLME-SCAN.cfm - [ MLME-SCAN.req—
| @ VIME-REMOTE- _ |
Remote Scan SCAN.rsp Perform scan
- Response command procedure
MLME-REMOTE- | jmm-ACK — o] Key
SCAN.cfm req = request
" with ResultCode = | ind = indication L MLME-SCAN.cfm
rsp = response
SUCCESS ofm = confirm Remote Scan | LME-REMOTE- _|
V y v v 4_Response command SCAN.rsp
— with Reason Code =
Success Key
. req = request
Figure 131 - Remote scan M SC MLME-REMOTE- ind = indication
SCAN.cfm rsp = response
cfm = confirm
\) \) y \)
Figure 131 - Remote scan MSC
* Only real changeisImm-ACKsremoved.
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15 July, 2004
Current
PNC PNC DEV-1 DEV-1
DME MAC/MLME MAC/MLME DME
MLME-PICONET-
| PARM-CHANGE.req
with new BSID
or PNID beacon with
| Piconet Parameter
Change IE with new
BSID or PNID
§ Key
X # of beacons req = reque;t
before switching cfm = confirm
to new BSID
beacon with
Piconet Parameter
MLME-PICONET- — A >
<_PARM-CHANGE.cfm_ Change |E with new
with ResultCode = BSID or PNID
SUCCESS

-

Figure 134 - MSC for changing either the PNID or BSID

Submission

New PNID or BSID for piconet

v v

for a piconet

-

PNC
DME

Page 27

\

Figure 134 - M SC for changing either the PNID or BSID

Beacon

MLME-

BEACON.req

Beacon !

MLME-

BEACON.req

Beacon

MLME-
BEACON.req

Suggested

|EEE - 04/297r2

PNC
MAC/MLME

—

—>

MAC/MLME

DEV-1

beacon with
| Piconet Parameter
Change IE indicating
new BSID or PNID

DEV-1
DME

MLME-
BEACON.ind

x # of beacons
before switching
to new PNID or BSID

beacon with
Piconet Parameter
|~ Change IE indicating
new BSID or PNID

beacon with new

BSID or PNID

\

for a piconet

—>

MLME-
BEACON.ind

MLME-
BEACON.ind

\

-

-

-

\

PME isresponsible for information in the beacon so the MLME-
PICONET-PARM-CHANGE primitives are no longer needed.
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Current Suggested
e i B e Luscnve | | _ove |
DME MAC/MLME MAC/MLME DME DME MAC/MLME MAC/MLME DME
I
| | Channel status determined \‘>
Channel status determined to be unsatisfactory
— to be unsatisfactory —
Beacon
MLME-PICONET- > 4% MLME- beacon with
— i — —>
PARM-CHANGE.req Key BEACON.req Piconet Parameter I
beacon with req = request i Change IE indicating MLME-
i — fm = confirm H new Channel — -~
Piconet Parameter cfm =con : . BEACON.ind
Change IE ! H !
i H x # of beacons H
x # of beacons i before switching :
before switching i to new Channel i
to new channel 4% Beacon ' ! !
' MLME- beacon with !
beacon with BEACON.req Piconet Parameter H
Piconet Parameter —p| Change IE indicating
ch | MLME- )
Change IE new Channe BEACON.ind
< PNC moves to > < DEV m;)ves tlo NPTV
new channel new channe — —
N~ @ O
IS~ T beacon move to new channel
MLME-PICONET- (on new -
| @ PARM-CHANGE.cnf __ channel)
with ResultCode =
SUCCESS 4% Beacon
MLME- )
\ Y \  / BEACON.req | beaconon
new channel MLME-
BEACON.ind
Figure 135 - M SC for changing piconet parameters v v v v
Figure 135 - M SC for changing piconet parameters
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Suggested

|EEE - 04/297r2

DEV-2
DME

DEV-2
MAC/MLME

DEV-3

MAC/MLME

15 July, 2004
Current
DEV-2 DEV-2 DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME
MLME-TX-POWER-
CHANGE.req
¢ with TrgtlD = DEV-2,
TXPowerChange = yy
Transmit Power Change TXPowerChange
<@  command with = — Timeout
4_MLME-TX-POWER __|  TXPower Change = yy
-CHANGE.ind
F————Imm-ACK ———p»|
Key MLME-TX-POWER-
req = request CHANGE.cfm )
ind = indication with ResultCode =
cfm = confirm SUCCESS

Figure 136 - Transmit power change M SC

Submission
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needed

Transmit Power Change
& Request command with —
TX Power Change = yy

Transmit Power Change
Response command
with Reason Code =

Success

E 2

Figure 136 - Transmit power change M SC

Determines that a TX
Power Change at DEV-2 is

TXPowerChange
Timeout

DEV-3
DME

MAC/MLME responsible for TX power adaptation, therefore
MLME-TX-POWER-CHANGE primitives are no longer needed.
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Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
MLME-PS-SET- >
INFORMATION.req
PS Set Information >
Key X Request command
req = request PSRequest
cfm = confirm Timeout —— Imm-ACK

PS Set Information Response
command with PS Set Structures

MLME-PS-SET- a Imm-ACK >
INFORMATION.cfm
with PSSetStructureSet,
v ResultCode = SUCCESS v v

Figure 140 - MSC for PS set information exchange

Submission

Page 30

| MLME-PS-SET-
INFORMATION.req

PSRequest
Timeout

MLME-PS-SET-

-

INFORMATION.cfm ™|

DEV DEV
DME MAC/MLME

|EEE - 04/297r2

Suggested

PS Set Information

\

Request command

PS Set Information

with PS Set Structures

- Response command —

PNC PNC
MAC/MLME DME

Key
req = request
ind = indication
ISp = response
— cfm = confirm

MLME-PS-SET-
INFORMATION.ind

MLME-PS-SET-

<_INFORMATION.rsp_

Figure 140 - MSC for PS set information exchange

PME isresponsible for maintaing power set information, therefore,
MLME-PS-SET-INFORMATION indication and response primitives

are needed.
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Current
DEV DEV PNC
DME MAC/MLME MAC/MLME

|EEE - 04/297r2

MLME-SPS-CONFIGURE.req
with SPSSetindex = Unallocated
DSPS Set, SPSSetOperation = join,

WakeBeaconinterval = N SPS Configuration Request
command with SPS Set Index
——— = Unallocated DSPS set, —p»
Operation Type = join,
PSRequest Wake Beacon Interval = N

Timeout -« Imm-ACK

Key
req = request
cfm = confirm

SPS Configuration Response

command with SPS Set Index
= new DSPS set index,

Next Wake Beacon = X

é—lmm-ACK —P>

MLME-SPS-CONFIGURE.cfm
with SPSSetindex = new PS Set,
— SPSSetOperation = join, —
NextWakeBeacon = N
ResultCode = SUCCESS

N New SPS set created A
\ 4

Figure 141 - MSC for DSPS set creation

Submission
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Suggested
DEV DEV PNC PNC
DME MACIMLME MACIMLME DME
——MLME-SPS-CONFIGURE.req—»{

¥

Key
req = request PSRequest
ind = indication Timeout
ISP = response
cfm = confirm
é
«—MLME-SPS-CONFIGURE.cfm —

l—

SPS Configuration Request
command with SPS Set Index
=Unallocated DSPS set, —»
Operation Type = join, |—— MLME-SPS-CONFIGURE.ind—p»/

Wake Beacon Interval =N
New DSPS
set created

PS Configuration R
SPS Configuration Response € MLVE-SPS-CONFIGURE rsp—

command with SPS Set Index
=new DSPS set index,
Next Wake Beacon = X

Key
req = request
ind =indication
rSp = response
cfm = confirm

Figure 141 - MSC for DSPS set creation

PME isresponsible for maintaing power set information, therefore,
MLME-SPS-CONFIGURE indication and response primitives are

needed.
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Current Suggested
DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DEV DEV PNC DME
DME MAC/MLME MAC/MLME
MLME-SPS-CONFIGURE.req
with SPSSetindex = zz, | Non-member
OperationType = join, < of Set 7z >
WakeBeaconinterval = N SPS Configuration Request [ MLME-SPS-CONFIGURE.req—p]
PSRequest command with SPS Set Index = zz,
' — ) T —»
Timeout Operation Type = join, SPS Configuration Request
Wake B | I=N
ake Beacon Interval PimﬁﬁX command with SPS Set Index = zz,
—— IMM-ACK ———————— — ) T ‘
Operation Type =join, L MLME-SPS-CONFIGURE.ind—}
) . Wake Beacon Interval =N
Key SPS Configuration Response
req = request -f—command with SPS Set Index = zz, — DEV Added
cfm = confirm Next Wake Beacon = X to Setzz
zz = valid SPS set index
K IMm-ACK —————» SPS Configuration Response @ MLVE-SPS-CONFIGURE 1sp—
[«&-command with SPS Set Index = zz, —
MLME-SPS-CONFIGURE.cfm <‘ Next Wake Beacon = X
with SPSSetindex = zz, Key
- — OperationType = join, _ @—MLME-SPS-CONFIGURE.cfm —— req = reqyes?
NextWakeBeacon = X ind = indication
ResultCode = SUCCESS Member ISp = response
cfm = confirm

f
of Set zz 72 = valid SPS set index

Noined PSPS or SPS setﬁ
\ 4

Figure 142 - MSC showing a DEV joining an existing SPS Figure 142 - M'SC showing a DEV joining an existing SPS
set
set

* PME isresponsible for maintaing power set information, therefore,
MLME-SPS-CONFIGURE indication and response primitives are
needed.
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Current Suggested
DEV DEV PNC
DME MAC/MLME MAC/MLME DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-SPS-CONFIGURE.req
——  with SPSsetindex = zz, —Pp Member
OperationType = leave of Setzz
PSRequest SPS Config_uration Request L MLME-SPS-CONFIGURE.req— P>,
Timeout command with SPS Set = zz, —»
rquzefequest Operation Type = leave PSRequest SPS Configuration Request
cfm = confirm ———— Imm-ACK Timeout _Cogmanlewnq 5P5_5|€t = ZZ'_’—MLME-SPS-CONFIGURE.ind—b
zz = valid PS set index perauion Type = leave

DEV Romved
MLME-SPS-CONFIGURE.cfm from Set zz

with SPSsetIndex = zz,

— ) —
OperationType = leave, urali MLME-SPS-CONFIGURE.1sp—
ResultCode = SUCCESS < SPS Configuration Response |+ ISp
command with SPS Set Index = 2z
Key
Left SPS set = zz req = request
v [ —MLME-SPS-CONFIGURE.cfm—— ind = indication
rSp = response
cfm = confirm
. . . Non-member —vali i
Figure 143 - MSC showing a DEV leaving an SPS set ol Setzz 72 Vel SPS st index

Figure 143 - MSC showing a DEV leaving an SPS set

* PME isresponsible for maintaing power set information, therefore,
MLME-SPS-CONFIGURE indication and response primitives are
needed.
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15 July, 2004

DEV
DME

4/ PM Mode = ACTIVE

| MLME-PM-MODE-CHANGE.req >
with PMMode = SPS

l

PSRequest

MLME-PM-MODE-CHANGE.cfm
with ResultCode = SUCCESS

PM Mode = SPS

Current
DEV PNC
MAC/MLME MAC/MLME
Key

req = request
cfm = confirm

| PM Mode Change command >
with PM Mode = PS

— Imm-ACK

beacon with PS Status IE(s)
with bit for DEV set —
in DEVID Bitmap v

Figure 144 - M SC showing DME initiated PM mode

Submission

changefrom ACTIVE to an SPS mode

|EEE - 04/297r2
Suggested

Page 34

< PM Mode is > MLME.
SPS lag— —
BEACON.req

| DEV-2 | DEV-2 PNC | PNC | DEV-3 | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
PM Mode is DEV-2 DEV-2
ACTIVE PM Mode is PM Mode is
ACTIVE ACTIVE
| MLME-PM-MODE |
-CHANGE.req
PM Mode Change
PSRequest /\ L Request command MLME-PM-
Timeout with PMMode = SPS  ——  MODE- P>
CHANGE.req
DEV-2 Key
PM Mode is req = request
SPS ind = indication
PM Mode Change MLME-PM- 'Sp = response
¢ MODE — cfm = confirm
<R(—.‘sponse Command _CHANGE.cfm

with Reason Code = |

Success

MLME-PM-MODE
-CHANGE.cfm

4—X Beacon

beacon with PS Status IE(S)
[ ¢—————  with bit for DEV-2set —————— ]
MLME- in DEVID Bitmap MLME-

“*—pEacoN.ind "~ BEACON.ind ™|

DEV-2
PM Mode is
SPS

Figure 144 - M SC showing DME initiated PM mode
change from ACTIVE to an SPS mode

PME is responsible for maintaing power save state information,
therefore, MLME-PM-MODE-CHANGE indication and response
primitives are needed.

Other DEV's aware of mode change when they receive beacon.
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Current Suggested
| DEV-2 | DEV-2 PNC | | PNC | DEV-3 | DEV-3 |
DEV DEV PNC DVE MAC/MLME MAC/MLME DVE MAC/MLME DVE
DME MAC/MLME MAC/MLME -
PM Mode is DEV-2 DEV-2
4/ \I> ACTIVE PM Mode is PM Mode is
PM Mode = ACTIVE Key ACTIVE ACTIVE
req = request | MLME-PM-MODEp,.|
_MLME-PM-MODE-CHANGE.req» cfm = confirm -CHANGE req
with PMMode = APS PM Mode Change
PSRequest /\ | — Requestcommand ®»|  MLME-PM-
PSRequest Timeout with PM Mode=APS |—  MODE- P
Timeout CHANGE.req
PM Mode Change command> PMDEIVO&Z )
I X - leis
with PM Mode = APS APS Key
-————— - JRE— MLME-PM- req = request
Imm-ACK Rzgmﬁeoiﬁnmgaid - MODE — ind = indication
il with Reason Code = | -CHANGE.cfm rsp = response
""" ME-PM-MODE-CHANGE.cfm __| Success cfm = confirm
with ResultCode = SUCCESS MLME-PVEMODE
. * CHANGECm |
PM Mode = APS beacon with PS 4_X Beacon
Status IE for PS Set =0 PM Mode is .« MME
with bit set for DEV :AP; BEACON.req
in DEVID Bitmap , beacon with PS
A Status IE for PS Set =0 -
' with bit set for DEV-2 gl
; : S — MME in DEVID Bitmap | MLNE-vnd -
Figure 145 - M SC showing DME initiated PM mode BEACON nd penconind ]
change from ACTIVE to APS PMNode s
 / \ \ \ j

Figure 145 - M SC showing DME initiated PM mode
changefrom ACTIVE to APS

* PME isresponsible for maintaing power save state information,
therefore, MLME-PM-MODE-CHANGE indication and response
primitives are needed.

» Other DEVsaware of mode change when they receive beacon.
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Suggested

DEV-2 DEV-2 PNC | PNC | DEV-3
DME MAC/MLME MAC/MLME DME MAC/MLME
PM Mode is DEV-2 DEV-2
APS or SPS PM Mode is PM Mode is
APS or SPS APS or SPS
| MLME-PM-MODE j,|
-CHANGE.req
PM Mode Change
PSRequest Request command
Timeout ™ with PM Mode = ™| MLME-PM-
ACTIVE ——  MODE- ¥ s
CHANGE.ind ey

DEV-2
PM Mode is
ACTIVE

req = request
ind = indication
rsp = response
cfm = confirm

15 July, 2004
Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
_MLME—PM—MODE—CHANGE.req> Key
with PMMode = ACTIVE req = request
) cfm = confirm
PSRequestTimeout
| PM Mode Change (:ommamd>
with PM Mode = ACTIVE
<MLME—PM—MODE—CHANGE.cfm_
with ResultCode = SUCCESS
B PM Mode = ACTIVE i
— Imm-ACK
beacon with status
-@——bit for DEV cleared in
all PS Status IE(s)
v v v

Figure 146 - M SC showing DME initiated PM mode
change from any PSmodeto ACTIVE
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PM Mode is
ACTIVE

PM Mode Change MLME-PM-
Response Command [ MODE —
"* \with Reason Code = |  "CHANGE.rsp
Success
MLME-PM-MODE
™ _CHANGE.cfm | 4—X Beacon
MLME-

¢ BEACON.req

beacon with status
|—————bit for DEV-2 cleared in
all PS Status IE(S)

\

MLME-
BEACON.ind

MLME-
BEACON.ind

>

DEV-2
PM Mode is
ACTIVE

A\

Figure 146 - M SC showing DME initiated PM mode
change from any PSmodeto ACTIVE

A\ A\ A

PME isresponsible for maintaing power save state information,
therefore, MLME-PM-MODE-CHANGE indication and response
primitives are needed.

Other DEV s aware of mode change when they receive beacon.
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Current Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 DDE v-Ez | MAI:(}:E/VLZME | gr\NA(é | MAg/NCLME MAE(’SVfME | DDEI\>I/I-E3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
DEV-3 PM Mode is
PM Mode is DSPS
MLME-CREATE- | MLME-CREATE- DSPS
+— STREAM.req with STREAM.req ™|
CTARateType =0 RequestTimeout Channel Time
I Requestcommand ————|
. DEV-3in with CTARateType = 0 K_ey
Channel time request process DSPS mode req = r_eggest;
. ind = Indication
with DEV-2 and PNC <MLS¥S|§ARME¢LE-— rsp = response
‘ cfm = confirm
esources
beacon in DEV-3's wake superframe, CTA Status |E with auaiable
Key «@— DestID = DEV-3 DEVID, PCTM |E with DEV-3's DEVID bit —m»{ MLME-CREATE-

req = request set, CTA block with SrcID = DEV-3 DEVID, DestID = PNCID I~ STREAM.rsp ™

ind = indication ! Channel Ti

ISP = response PM_Mode Change command R_espoinsgecorlnmmeand

fm = confi with PM Mode = ACTIVE “ with Reason Code =

Cfm = confirm B MLME-PM- | Success, DEV in PS Mode

- .
Imim-ACK ™| MODEACTIVEind | | MLME-CREATE_|
with PMActiveEvent STREAM.CIm [+ Beacon
- MLME-
= DATA_PENDING P —— ——BEACON req ]
Build < DEV-3 > beacon in DEV-3's wake superframe, CTA Status IE with

l«¢— DestiD = DEV-3 DEVID, PCTM IE with DEV-3's DEVID bit —jm-
MLME- set, CTA block with SrclD = DEV-3 DEVID, DestID = PNCID MLME-

BEACON.ind BEACON.ind

DEV-3 changes
state to ACTIVE

beacon with DEV-2 requested CTA and without DEV-3's

beacon

MLME-CREATE- MLME-PM-MODE

STREAM cf — ) o . - req T
with R esuIth)(riT:e - DEVID hit set in either the PS Status IE or in the PCTM |E PM hgoedi Sshi‘”ge (;::NGE teq
SUCCESS MLME-PM- commanqd with PM ™| Tin?gg.\is
V V |le¢— MODE- —| Mode = ACTIVE
CHANGE.ind
Crieis >
. . . ., ACTIVE
Figure 147 - M essage sequence showing MLME initiated
— MODE —| PM Mode Change
PM mode changefrom DSPSto ACTIVE in responseto a SIS commanauin | o
eason Code =
H H Success MODE
new chanel time allocation — CHANGErsp >
'_X Beacon SUCCESS

| MLME- > < PM Mode is
BEACON.req ACTIVE

beacon with DEV-2 requested CTA and without DEV-3's

™ DEVID bit set in either the PS Status IE or in the PCTM IE ™
MLME- MLME-
*—BEACON.ind BEACON.ind ™ ™
DEV-3
PM Mode is Stream from
ACTIVE DEV-2
\ \ \ A

Figure 147 - M essage sequence showing MLME initiated
PM mode change from DSPSto ACTIVE inresponseto a
new chanel time allocation

* To be consistent with other scenarios, requesting DEV is aware of
stream when it receives a Channel Time Response command.
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15 July, 2004
Current
DEV-1 DEV-1 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-SECURITY
—— -INFO.reqwith —p»
queried DEVID =nn Security Information
Request command
Key [—— IMM-ACK
MLME-SECURITY
o =request — " rond | >
ind =indication )
(r;p =re;ﬁ’f9”59 MLME-SECURITY

m = confirm K .

Security Information l— Sgiﬁ)t;slge\g;:j —
MLME-SECURITY command for DEVID=nn
-INFO.cfmwith ——— IMM-ACK———p»
¢ Security Record
for DEVID =nn
y \j \j

|EEE - 04/297r2

Suggested
DEV-1 DEV-1 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-SECURITY
-INFO.req
Request Security Information
Timeout | ——Request command with—pw|
; _ MLME-SECURITY
queried DEVID = nn — NFO.nd —p
Key
req = request
ind =indication Security Information MLME-SECURITY
rsp =response command with -INFO.rsp
cfm = confirm l Security Record |
for DEVID=nn
MLME-SECURITY
-INFO.cfm
y y y \J

Figure 148—M essage sequence chart for DEV-DEV Secu- | Figure 148—M essage sequence chart for DEV-DEV Secu-
rity information request

Submission

rity information request

* Only changeisImm-ACKsremoved.
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15 July, 2004
Current
New PNC New PNC PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-SECURITY
—-INFO.req with queried-i»|
DEVID = BestID Security Information
Request command
Key [ —— Imm-ACK——— MLME-SECURITY
req = request -INFO.ind
ind = indication
Isp = response MLME-SECURITY
cfm = confirm " : -INFO.rsp with
<_Secunty Information  |«— Security records —
command for all DEVs
MLME-SECURITY Imm-ACK
-INFO.cfm with >
Security Records
V for all DEVs V '

Figure 149—M essage sequence chart for New PNC-Old
PNC Security Information transfer

Submission
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Suggested
New PNC New PNC PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-SECURITY
-INFO.req
Request X Security Information
Timeout Request command
with queried
MLME-SECURITY
Key DEVID = BestiD — nrord 1
req = request :
ind = indication
: ; MLME-SECURITY
Isp = response Securlty Information l— -INIS:OCr;J R
cfm = confirm command with | -rsp
Security records
s for all DEVs
MLME-SECURITY
-INFO.cfm

Figure 149—M essage sequence chart for New PNC-Old
PNC Security Information transfer

Only change is Imm-ACK s removed.
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15 July, 2004
Current
DEV-2 DEV-2 DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME
MLME-SECURITY-
F——MESSAGE.req with—»
SecurityInformation
SecMsgTimeout Security Message )

command

Imm-ACK MLME-SECURITY-

F——MESSAGE.ind with—»
SecurityInformation

MLME-SECURITY

4_-MESSAGE.cfm with Key
ResultCode= | req = request
SUCCESS ind = indication
ISp = response
cfm = confirm
y y Y Y

Figure 150—M essage sequence chart for sending security
information with the Security M essage command
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Suggested
DEV-2 DEV-2 DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME
MLME-SECURITY-
MESSAGE.req
Security Message
command
with
Securitylnformation
MLME-SECURITY-
— : —
Key MESSAGE.ind
req = request
ind = indication

Figure 150—M essage sequence chart for sending security
infor mation with the Security M essage command

Fire and forget so no confirm is needed.
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15 July, 2004
Current
DEV-1 DEV-1 PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-
Key l@—DISTRIBUTE- —
req = request KEY.req
ind = indication L
cfm = confirm ¢ Distribute Key DlstrlbuteKey
Request command Timeout
MLME- Imm-ACK ——— -
leg—DISTRIBUTE- —
KEY.ind MLME-
DISTRIBUTE-
— KEY.cfm with —{
ResultCode
= SUCCESS

Figure 151—M essage sequence chart for PNC-DEV key
distribution
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Suggested
DEV-1 DEV-1 PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-
@-DISTRIBUTE-—
KEY.req
Distribute Key
Request command
MLME- Key
<_D|STR|BUTE-— req = request
KEY.ind ind = indication

Figure 151—M essage sequence chart for PNC-DEV key
distribution

Fire and forget scenario
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15 July, 2004
Current
DEV-1 DEV-1 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-
l«@—DISTRIBUTE- —
KEY.req
Distribute Key % L
il Request command D|str|buteKey
Timeout
MLME- —————Imm-ACK ———»|
lag— DISTRIBUTE- —
KEY.ind
MLME-
| — DISTRIBUTE-
Distribute Key
KEY.rs — —
P Response command
[—— ImMm-ACK ———
Key > MLME-
req = request DISTRIBUTE-
ind = indication — KEY.cfm with —m|
rsp =response ResultCode =
cfm = confirm v SUCCESS v

\/ \/

Figure 152—M essage sequence chart for peer-to-peer key

Submission

distribution
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Suggested
DEV-1 DEV-1 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-
<@ DISTRIBUTE-—
KEY.req
Distribute Key % -
| — — DistributeKey
MLME- Request command Timeout
lag—DISTRIBUTE- —|
KEY.ind Key
MLME- req = request
DlSTRlBUTE-—» ind i indication
KEY.rsp Distribute Key ) rsp :requnse
Response command cfm = confirm
MLME-
—DISTRIBUTE-
KEY.cfm

distribution

Only change is Imm-ACKs removed.

Figure 152—M essage sequence chart for peer-to-peer key
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Current
DEV-1 DEV-1 Key originator Key orignator
DME MAC/MLME MAC/MLME DME
MLME-REQUEST-
KEY.req et
KeyRequest X —ng;?:;rlij —
Timeout «@——Imm-ACK | MLME-REQUEST- |
KEY.ind
Request Key ‘MLME-REQUEST— ]
|«—— Response KEY.rsp
command
Imm-ACK ——»
MLME-REQUEST- Key
KEY.cfm req = request
with ResultCode = | ind = indication
SUCCESS rsp = response
v v cfm = confirm v

Figure 153—M essage sequence chart for DEV key request

Submission

Page 43

DEV-1
DME

|EEE - 04/297r2

\/

Only change is Imm-ACK s removed.
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Suggested
DEV-1 Key originator Key orignator
MAC/MLME MAC/MLME DME
_MLME-REQUEST->
KEY.req
KeyRequest %_Request Key_>
Timeout Eommand
_MLME—REQUEST—>
KEY.ind
<MLME-REQUEST-_
Request Key KEY.rsp
l-¢— Response
command Key
req = request
ind = indication
MLME-REQUEST- rsp = response
KEY.cfm cfm = confirm

Figure 153—M essage sequence chart for DEV key request




15 July, 2004

Current
DEV DEV
DME MAC/MLME

DEV association process with
parent PNC and if required,
establishes secure membership

DEV channel time request for a
pseudo-static CTA with itself as
SrcID and DestID

Key
MLME-START- req = request
| DEPENDENT-PNC.req Ll cfm = confirm
PNC
initialization
procedure
MLME-START- First beacon
4DEPENDENT'PNC'Cfm —] with child PNC parameters
v with ResultCode = v
SUCCESS

Figure 99 - M SC for creating a child piconet
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Suggested

it
DME MAC/MLME

DEYV association process with
parent PNC and if required,
establishes secure membership

| |

DEV channel time request for a

pseudo-static CTA with itself as
SrcID and DestID

I
Piconet
initialization
procedure

Key
req = request

F——MLME-BEACON.req—-|

% Beacon

Now PNC
DME

First beacon
with child PNC ——»-
parameters

Now PNC
MAC/MLME

Figure 99 - M SC for creating a child piconet

The PME (PNC DME) maintains the information that is contained in
abeacon so aMLME-START primitive is no longer needed because
the PME can simply make arequest to send a beacon when it is ready
to start a piconet.

When apiconet is started, a Beacon timer is required for transmitting
beacons at the superframe interval.

John C. Sarallo - Appairent Technologies



15 July, 2004
Current
DEV DEV

DME MAC/MLME
I [

DEV association process with parent
piconet and requesting neighbor. PNC

assigns neighbor DEVID.

| |
DEV channel time request for
pseudo-static CTA with itself
as SrclD and DestID

MLME-START-
DEPENDENT- —
PNC.req

PNC
initialization
procedure

MLME-START-
DEPENDENT-PNC.cfm
- (w/ ResultCode =
v SUCCESS)

Key
req = request
cfm = confirm

First beacon with

neighbor PNC parameters
(if 802.15.3 neighbor piconet)

Figure 101 - M SC for initiating a neighbor piconet
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Suggested
DEV DEV

DME MAC/MLME
I

DEV association process with parent

piconet and requesting neighbor. PNC
assigns neighbor DEVID.

DEV channel time request for
pseudo-static CTA with itself

)

as SrclD and DestID

Piconet
initialization
procedure

—MLME-BEACON.req—p»

Key
req = request

First beacon with
neighbor PNC
parameters
(if 802.15.3 neighbor

piconet)

—>

Figure 101 - M SC for initiating a neighbor piconet

The PME (PNC DME) maintains the information that is contained in
abeacon so aMLME-START primitive is no longer needed because
the PME can simply make arequest to send a beacon when it is ready

to start a piconet.

When apiconet is started, a Beacon timer is required for transmitting
beacons at the superframe interval.
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Current Suggested
DEV-2 DEV-2 PiC PNC DEV-3 DEV'3 | DDEV;zZ | MA%EVLZME MA(E,)/’\‘ (I:_ME SANAE MADCEVL?'ME | DDEVS
DME MAC/MLME MAC/MLME DME MAC/MLME DME
@ MLME-PNC- _|
@ MLVEPNC- | HandoverTimeoutX_ HANDOVER.req
HandoverTimeout% HANDOVER req PNC Handover _| |
PNC Handover T | H/’;Alll_lgﬁgvil\}‘??n i Request command
Request command .
MLME-PNC- I ACK _ ot
| HANDOVER.ind —] mm- Steamio™,
(STARTED) PNC Information Key i
command req = request 4% Beacon
| g MMEPNC- _ ———Imm-ACK > ind = indication MLME-
-INFO.cfm Isp = response BEACON.req
y ‘ b ith
Optional security information handover cfm = confirm g a""c"’“z%cg:e‘l:m CTA > L MLME- ]
P y BEACON.ind BEACON.ind
Stream
PNC Handover
= 4 1 from PNC
Information command Q
MLME-PNC- [ Imm-ACK > !
*HANDOVER.rsp » PS Information C Mandatory and Optional Handover Information Transfered from PNC to DEV-2 >
Response command Key
Imm-ACK » MLME-PNC- PNC Handover req = request
| HANDOVER.rsp Response command ind = indication
New PNC MLME received —— with Reason Code = —Hm r:ffn = r:;;]:f(inrr::e
all PNC related information and Succzss,dReady for
MLME-PNC-HANDOVER rsp andover | MLME-PNC-
HANDOVER.cfm
PNC Handover
I A_>
Response command 5
———Imm-ACK =X Beacon
MLME [«¢—  Old PNC beacon with PNC Handover |E ————m» MLME
- i — g— ! - -
Old PNC beacon WI‘[h PNC Handover IE MLME-NEW oA CoN ind ; BEACON ind ™
| — -PNCind P ' i '
3 i ! i
Beacon
r—————0ld PNC beacon with PNC Handover |[E ————»{ i MLME- _ﬂ i
] BEACON.req ]
X MLME- | s¢————————0ld PNC beacon with PNC Handover |E ———————m» :
S | MLME-PNC- o) " BEACON.nd ™| —BE":\"'C'?)"Ede—»
DEV-2 assumes HANDOVER cfm TPV aee Original PNC relinguishes
control, now is PNC DME <ommll now is PNG DM|> control,d rg:g\(/ileMEL\/MEDME
- ani - .
and PNC MLME. Original PNC relinguishes and PNC MLME.
control, now is DEV-1 DME Beacon
and DEV-1 MLME. <X MLME-
—— T BEACON.req ™| New PNC b
MLME-PNC- New PNC beacon —»+——————New PNC heacon ————P»| New PNC beacon ew eacon————
-« HANDOVER.ind —| MLME'V | MLME'_
(COMPLETED) BEACON.ind BEACON.ind
V V V \j \j A \j
Figure 94 - PNC handover MSC Figure 94 - PNC handover MSC
» Shows handover datais optionally transfered in a stream.
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Current Suggested
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | DEV-2 | DEV-2 PNC | PNC | DEV-3 | DEV-3
DME MACIMLME MACIMLME DME MACIMLME DME DME MAC/MLME MAC/MLME DME MAG/MLME DME
MLME-PNC- __|
HandoverTi ; *HAWIJI-IQACI)EVPE'\FIQC — HandoverTimeou% HANDOVER req
andoverTimeou req
PNC Handover
PNC Handover MLME-PNC- _ [ Request command | |
Request command HANDOVER .ind
MLME:-PNC- | ACK » DEV-2 becomes member of parent
. mm- -
<@ HANDOVER.ind — < piconet (if not already member) >
(STARTED) Key
= OPT
DEV-2 becomes member of parent req = request < Stream to >
piconet (if not already member) ind = indication DEV-2
PNC Information Isp =response 5
I command cfm = confirm MLME- ¢ X eacon
MLME-PNC- Imm-ACK > BEACON.req
-INFO.cfm beacon with -
———— >
MLME- allocated stream CTA MLME-
[— L — — -
Optional security information handover BEACON.ind BEACON.ind
Stream
PNC Handover | | from PNC
Information command .
MLME-PNC- Imm-ACK ( Mandatory and Optional Handover Information Transfered from PNC to DEV-2 >
| HANDOVER.rsp PS Set Information | | rqu:eZequest
Response command | MLME-PNC- PNC Handover ind = indication
Imm-ACK n, HANDOVER.rsp Response command rsp = response
—— with Reason Code = —- cfm = confirm
New PNC MLME received Success, Ready for
all PNC related information and Handover | mmEPNC- |
MLME-PNC-HANDOVER.rsp HANDOVER.cfm
PNC Handover PNC requests isoch stream modification,
Response command new Target ID for existing Stream Index
with Reason Code = ™
DEVID in parent piconet
———Imm-ACK X Beacon
|-4—————Old PNC beacon with PNC Handover |E ————p»
PNC requests isoch stream modification, lg—  MLME- | ! | MLME- |
new Target ID for existing Stream Index BEA?ON""d ; BEACCI)N""d
T T 1 1 1
r————————O0Id PNC beacon with handover IE MLME-NEW i ! i
; T encind P ! MLME- X Beacon |
‘ ‘ : ' i “4—BEACON.req i
Old PNC b "th hand E g MILME- [-¢—— Old PNC beacon with PNC Handover |E ——————» :
i eacon with handover -— L — MLME-
BEACON.ind — BEACON ind ™
MLME-PNC- »| DEV-2 assumes Original PNC relinquishes
HANDOVER.cnf control, now is PNC DME control, now is DEV-1 DME
and PNC MLME. and DEV-1 MLME.
DEV-2 assumes Original PNC relinquishes
control,dnsnv(l:s,\;’i\lw(lIEDME control, now is DEV-1 DME 4% Beacon
an : and DEV-1 MLME. e
MLME-PNG BEACON.req New PNC beacon New PNC beacon————»
-FING- |@——————New PNC beacon ——F————P»| MLME- MLME-
|« HANDOVER.ind —| * BEACON.ind | BEACON.ind
Y competen) ¥ Y ) Y v  J  /  /
Figure 95 - Successful PNC handover in a dependent Figure 95 - Successful PNC handover in a dependent
piconet piconet
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15 July, 2004
Current
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MAC/MLME MAC/MLME DME MAC/MLME DME
@ VLWVEPNC- |
HandoverTimeout HANDOVER req
PNC Handover
Request command
MLME-PNC-
€HANDOVERnd—] Imim-ACK——%> Key
(STARTED) req = request
DEV-2 fails to become member of ind i'”d'ca“"”
parent piconet ISP =Tesponse
cfm = confirm

MLME-PNC-
HANDOVER.rsp PNC Handover
ReasonCode = >* Response command | N

OxFE with Reason Code =
OXFE
——Imm-ACK
é MLME-PNC-
HANDOVER.cfm
| ReasonCode = >
FAILED
Y Y \j Y Y

Figure 96 - Failed dependent PNC handover when tar get
DEV failstojoin parent piconet
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| DEV-2 | | DEV-2 | PNC | PNC | | DEV-3 | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
< MLME-PNC- |
HandoverTimeout HANDOVER.req
PNC Handover
Request command
MLME-PNC-
" HANDOVER.ind ] PNC begins handover data
_ transfer process Key
DEV-2 fails to becpme member of req = request
parent piconet ind = indication
ISp = response
| MLME-PNC- > PNC Handover cfm = confirm
HANDOVER.rsp~ [ Response command _|
with Reason Code =
Unable to Join Parent
Ny MLME-PNC-
HANDOVER.cfm'>
Original PNC remains
PNC of dependent piconet
Y Y Y Y

Figure 96 - Failed dependent PNC handover when tar get
DEV failsto join parent piconet
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15 July, 2004
Current

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MLME MLME DME MLME DME
MLME-PNC- |
HandoverTimeout HANDOVER req
PNC Handover
Request command
MLME-PNC- Imm-ACK
| HANDOVER ind —| mm- »
(STARTED) Key
DEV-2 becomes member of parent req = request
piconet (if not already member) ind = indication
PNC Information ISp =response
command cfm = confirm
MLME-PNC- Imm-ACK >
* -INFO.cfm
( Optional security information handover
PNC Handover
Information command
MLME-PNC- Imm-ACK >
| HANDOVER.rsp > PS Setinformation | |
Response command
Imm-ACK L
New PNC MLME received
all PNC related information and
MLME-PNC-HANDOVER.rsp
PNC Handover
Response command _| Ly
Reason Code = DEVID
in parent piconet
r——Imm-ACK
PNC request for isoch stream modification,
new Target ID for existing Stream Index fails
PNC handover
request command,
Handover Status =
Cancelled
Imm-ACK P> MLME-PNC-
X—  HANDOVER.cnf
ResultCode =
FAILED
Original PNC remains
PNC of dependent piconet
Y Y Y Y

Figure 97 - Failed dependent PNC handover when contr ol
for the dependent piconet CTA ishanded over in the

parent piconet

Submission
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‘ DME

MLME-PNC- _|
HANDOVER.ind

DEV-2
MAC/MLME

HandoverTim

PNC Handover

(D
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Request command ]

Suggested
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PNC
MAC/MLME
X

eout

PNC DEV-3
DME MAC/MLME
MLME-PNC- __|
HANDOVER.req

DEV-3
DME

OPT

Stream to
DEV-2

4—X Beacon
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| MLME-PNC-
HANDOVER.rsp

MLME-PNC-
HANDOVER.ind |

MLME-PNC-

_HANDOVEFz.rsp>

PNC Handover
Response commat

Success, Ready f
Handover

— with Reason Code = —

nd

or

MLME-PNC-
HANDOVER.cfm

MLME-
" BEACON.req ™|
¢ beacon with
MLME- allocated stream CTA | MLME-
BEACON.ind BEACON.ind

Stream

from PNC

< Mandatory and Optional Handover Information Transfered from PNC to DEV-2 ) Key

PNC request for isoch stream modification,

(new Target ID for existing Stream

Index fails

)

HandoverTimeol
PNC Handover

Handover Status
Cancelled

PNC Handover
Response commat

Cancelled

Request command

—— with Reason Code = —
Success, Handover

ut

X

nd

Ty

MLME-PNC- __|
HANDOVER req

MLME-PNC-
HANDOVER.cfm

Original PNC remains
PNC of dependent piconet

parent piconet

req = request
ind = indication
rsp = response
cfm = confirm

Figure 97 - Failed dependent PNC handover when control
for the dependent piconet CTA ishanded over in the
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3. MLME Impact Summary Table 1: Summary of MLME primitives (Continued)
The following identifies the neccessary changes to the existence of Name Request | Indication | Response | Confirm
MLME primitives based on the suggested M SCs in the previous section. MLME-PICONET-SERVICES % X X
Table 1. Summary of MLME primitives MLME-CREATE-STREAM X X X X
L . MLME-MODIFY-STREAM
Name Request Indication Response Confirm X X X X
MLME-TERMINATE-STREAM X X X X
MLME-RESET X —
MLME-MULTICAST-RX-SETUP X
MLME-SCAN X X
MLME-CHANNEL-STATUS X X X X
MEME START X X
MLME-REMOTE-SCAN X X X X
MEME START DEPENDENT X X
MEME PHCONET PARM- X X
MLEME-SYNCH * X CHANGE
MLME-ATP-EXPIRED X MEME FXPOWER CHANGE X X X
MLME-ASSOCIATE X X X X MLME-PS-SET-INFORMATION X X X X
MMEDEV-ASSOCHATHON- X MLME-SPS-CONFIGURE X X X X
HNFO
MLME-PM-MODE-CHANGE X X X X
MLME-DISASSOCIATE X X ' — —
MEME-PM-MOBE-ACTHVE X
MLME-REQUEST-KEY X X X
MLME-BEACON X X
MLME-DISTRIBUTE-KEY X X X X — —
MLME-MEMBERSHIP-UPDATE X
MLME-SECURITY-ERROR X
MLME-SECURITY-MESSAGE X X X
MLME-PNC-HANDOVER X X X
MEME NEW PNG M4
MLME-PNC-INFO X X X X
MLME-SECURITY-INFO X X
MEME-GREATE-ASHE X %
MEME-RECENEASHE x
MLME-PROBE X X X X
MLME-ANNOUNCE X X X X
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The following table shows the fully editing MLME table after al dele-

tions and additions.

Table 2: Summary of MLME primitives

Name

Request

Indication

Response

Confirm

MLME-RESET

X

MLME-SCAN

x

MLME-ATP-EXPIRED

MLME-ASSOCIATE

MLME-DISASSOCIATE

MLME-REQUEST-KEY

MLME-DISTRIBUTE-KEY

X | X | X | X| X

MLME-MEMBERSHIP-UPDATE

X | X | X | X | X

MLME-SECURITY-ERROR

MLME-SECURITY-MESSAGE

MLME-PNC-HANDOVER

MLME-PNC-INFO

MLME-SECURITY-INFO

MLME-PROBE

MLME-ANNOUNCE

X | X | X | X| X| X

X | X | X| X| X| X| X

MLME-PICONET-SERVICES

MLME-CREATE-STREAM

x

MLME-MODIFY-STREAM

MLME-TERMINATE-STREAM

x

X | X | X | X | X| X| X]| X| X

X | X | X | X | X| X| X]| X]| X

MLME-MULTICAST-RX-SETUP

MLME-CHANNEL-STATUS

MLME-REMOTE-SCAN

MLME-PS-SET-INFORMATION

MLME-SPS-CONFIGURE

X | X | X[ X| X]| X| X]| X

X | X | X| X

X | X | X | X

X | X | X | X
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Table 2: Summary of MLME primitives (Continued)

Name Request Indication | Response Confirm
MLME-PM-MODE-CHANGE X X X X
MLME-BEACON X X
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4. Command Impact Summary

The following commands would need to be renamed if the suggested
MSCs of section 2 were adopted.

e Transmit Power Change becomes Transmit Power Change Request
*  PM Mode Change becomes PM Mode Change Request

The following commands would need to be created if the suggested
MSCs of section 2 were adopted. Note that these commands will likely
have zero length payloads or only a reason code.

* Announce Response

e Transmit Power Change Response
*  PM Mode Change Response
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