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1. Introduction

At the 802.15.3b meeting in Orlando, March 2004, document 04/138

IEEE - 04/202r0

The first was a situation where acknowledgement that the command
frame transmitted over the air was both received and processed was
Preeded. For these scenarios, the solution is to replace the Imm-ACK

posed a change to IEEE 802.15.3. The change was to change the f§infame with an explicit command frame.

tionality described in the standard such that Imm-ACK frames were
used as part of management command frame exchanges. The reas
this change is because in some cases Imm-ACK frames were used
indication that a command frame was both received by the destinati
and processed by the destination, when an Imm-ACK frame can onl
ever mean that the command frame was received and not that the d
mand frame was processed.

1.1 Example message exchange

The MSC in Figure 1 is a representation of the type of management
mand frame exchange that this document addresses.
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Figure 1— A representation of the frame exchange sequence address by
this document

1.2 Addressing the issue

Discussion of this issue at the March 2004 meeting revealed that the

hot

DITiRE MSC in Figure 2 is a representation of how the MSC in Figure 1

A\v@uild need to change in this case.
DN

y
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Figure 2— Change to MSC if a confirmation is needed

The second situation identified was one where acknowledgement that the
command frame was received and processes was not needed. These siti
ations were given the name “fire and forget” scenarios. For these scenar-
ios, the solution is to modify the MSC such that there is no request
timeout timer or acknowledgement frame.

The MSC in Figure 3 is a represenation of how the MSC in Figure 1
would change in this case.

eare

two separate situations in which this problem frame exchange sequ¢nce

was used.
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DEV-3 DEV-3 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME.req P
Request
command > Key
req = request
ind = indication
———MLME.ind—p»;
\j \j Y y

Figure 3—Change to MSC if a confirmation is not needed

Note that in Figure 3, no MLME.cnf primitive is required.
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2. Clause 8 MSC changes

2.1 Section purpose

This sections shows through comparison how the some of the MSC

IEEE - 04/202r0

* The “Build beacon” task shown on the PNC MAC/MLME instance
represents that the time to create and transmit a beacon has arrived ir
the PNC. This should be considered to occur “sometime in the
future” with respect to previous information shown on the MSC.

b in

Clause 8 of IEEE 802.15.3 would need to be modified in order to sugpert Scenarios identified as “fire and forget” can not be confirmed, so no

the change suggested by this document.

MLME.cfm primitive should be generated as part of the message
exchange sequence.

The Figure numbers in this section represent Figure numbers from IEEE

802.15.3.

On each of the following pages in this section a version of an MSC ¢

2.3 The MSCs

1S

currently defined in IEEE 802.15.3 is shown of the left side of the page.

The right side of each page shows the new suggested MSC, along \
list of the changes made to the original MSC to support the changes
gested by this document.

2.2 Strategies/Guidelines used

The following are the strategies and guidelines that were followed in

creation of the new MSCs presented in this section. This was donee[: an

effort to have consistencies between all the frame exchanges sequ
represented by the MSCs.

vith a
sug-

the

ces

« Keeping in mind that beacon generation and transmission is an guton-

omous process that occurs independently from command frame
exchanges, Request commands are acknowledged with Respon
commands when possible, increasing response time and timely

pletion of the overall message exchange sequence.

 ADEV initiating a Request command that requires a confirmatio

Be
Lom-

that the request was both received and processed is given a Reqponse
command as this confirmation. Other DEVs in the piconet are tygi-

cally notified of system changes that result from the original req

st

via the transmission of a Beacon frame by the PNC at some poirt in

the future.
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Figure 94 - Current Figure 94 - New
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 DME MAC/MLME MAC/MLME DME MAC/MLME DME
@ MLVEPNC- | @ VLMEPNC- |
HandoverTimeout % HANDOVER req HandoverTimeou% HANDOVER req
PNC Handover T | PNC Handover T |
Request command MLME-PNG- Request command
MLME-PNC- L Imm-ACK > ¢ HANDOVER.ind—
HANDOVER.ind
i U . (STARTED) PNC Information Key
(STARTED) «""\C Information Key € command req = request
Gommand req = request <_MLME'PNC'_ ind = indication
g A - [ . T .| .cfm
| MLVEPNC: [ ———Imm-ACK » ind = indication INFO.c rsp =response
-INFO.cfm Isp = response ) o . cfm = confirm
¢fm = confirm Optional security information handover
Optional security information handover
< PNC Handover | |
PNC Handover Information command
Information command || | MLME-PNC- »|
MLME-PNC- I Imm-ACK » HANDOVER .rsp l— PS Information | |
| HANDOVER rsp > PS Information | | Response command
Response command New PNC MLME received
Imm-ACK » all PNC related information and
LME-PNC-HANDOVER.rs
New PNC MLME received
all PNC related information and PNC Handover
MLME-PNC-HANDOVER rsp Response command
—— with Reason Code = 9|
| PNCHandover | success, ready for
Response command handover
r—Imm-ACK
r«@—0ld PNC beacon with PNC Handover E ————p» MLME-NEW |«¢—OIld PNC beacon with PNC Handover [E ————p»{ MLME-NEW
— _PNCind ™ | | — -PNC.ind ¥
r«@——0ld PNC beacon with PNC Handover [E ———————»| < Old PNC beacon with PNC Handover |E >
J@ MLME-PNG S MLME-PNC-
™ hanDoveR oim ™ DEV-2 assumes HANDOVER.cfm
DEV-2 assumes ’ control, now is PNC DME
control,dnow is PNC DME and PNC MLME. Original PNC relinquishes
and PNC MLME. Original PNC relinquishes control, now is DEV-1 DME
control, now is DEV-1 DME and DEV-1 MLME.
and DEV-1 MLME.
MLME-PNC- New PNC beacon New PNC beacon—————p»|
MLME-PNC- New PNC beacon —»——————New PNC beacon —————», @ HANDOVER.ind—
e HANDOVER.ind —] (COMPLETED)
(COMPLETED)
y y y Y Y Y Y
* Imm-ACKs removed.
* Reascon Code of “success, ready for handover” added to the PNC
Handover Response command.
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Figure 95 - Current Figure 95 - New
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | DEV-2 | | DEV-2 | | PNC | | PNC | | DEV-3 | | DEV-3
DME MAC/MLME MACIMLME DME MAC/MLME DME DME MAC/MLME MAC/MLME DME MAC/MLME DME
< VMEPNC: | ¢ MLMEPNC- |
HandoverTimeout HANDOVER .req HandoverTimeout HANDOVER:.req
PNC Handover PNC Handover
Request command Request command
MLME-PNC- o MLME-PNC-
|« HANDOVER ind —| Imm-ACK | @ HANDOVER ind—|
(STARTED) Key (STARTED) Key
DEV-2 becomes member of parent req = request DEV-2 becomes member of parent req = request
piconet (if not already member) ind = indication piconet (if not already member) ind = indication
PNC Information ISp = response ¢ PNC Information 1Sp = response
command cfm = confirm command cfm = confirm
MLME-PNC- Imm-ACK MLME-PNC- __|
< NFocm | " = INFO.cim
< Optional security information handover < Optional security information handover
PNC Handover PNC Handover | |
Information command ~ | | Information command
| MLME-PNC- Imim-ACK > | MLME-PNC- _
HANDOVER.Isp PS Set Information | | HANDOVER:.rsp PS Set Information | |
Response command Response command
Imm-ACK . | ———
New PNC MLME received New PNC MLME received
all PNC related information and all PNC related information and
MLME-PNC-HANDOVER rsp ~ MLME-PNC-HANDOVER rsp
] PNC Handover PNC Handover
Response command
Response command - i
withpReason Code= ™ with Reason Code = T
DEVID in parent piconet DEVID in parent piconet
——Imm-ACK
PNC requests isoch stream modification PNC requests isoch stream modification,
- ’ new Target ID for existing Stream Index
new Target ID for existing Stream Index — MLME
T T ] . . -
&———————0Id PNC beacon with handover IE B MLME-NEW < Old PNC beacon with handover |& > NEW
‘ ‘ i — -PNCind P | | 5 -PNC.ind
! - i >
r— 0Id PNC beacon with handover IE » Old PNC beacon with handover IE d
MLME-PNC- >
MLME-PNC- HANDOVER cnf
HANDOVER cnf DEV-2 assumes
2 - Original PNC relinquishes
DEV-2 assumes Original PNC relinquishes control, now is PNC DME d ; q
control, now is PNC DME control. now is DEV-1 DME and PNC MLME control, now is DEV-1 DME
! ) ) and DEV-1 MLME.
and PNC MLME. and DEV-1 MLME.
MLME-PNC- g New PNC beacon >
MLME'PN(?' ——New PNC beacon —————— P ¢ HANDOVER.ind —| - -
FHANDOVER nd —2 * Y (compLeTED) ¥ + Y Y
Y (cowpeTED) ¥ Y Y | j
* Imm-ACKs removed.
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Figure 96 - Current Figure 96 - New
’ DEV-2 ‘ ’ DEV-2 ‘ ’ PNC ‘ ’ PNC DEV-3 DEV-3 | DEV-2 | | DEV-2 | PNC | PNC | | DEV-3 | DEV-3 |
DME MACIMLME MACIMLME DME MAC/MLME DME DME MACIMLME MAC/MLME DME MAC/MLME DME
@ VLWVEPNC- | ¢ VMMEPNC- |
HandoverTimeout HANDOVER req HandoverTimeout HANDOVER req
PNC Handover | | PNC Handover | |
Request command Request command
MLME-PNC- MLME-PNC-
o Imm-ACK > :
¢ HANDOVER .ind—| Key ¢ HANDOVER.ind —| Key
(STARTED) req = request (STARTED) req = request
DEV-2 fails to become member of ind ilndlcatlon DEV-2 fails to become member of ind imdlcatlon
parent piconet Sp =response parent piconet Sp =Tr€sponse
cfm = confirm cfm = confirm
MLME-PNC- MLME-PNC-
HANDOVER.rsp PNC Handover | HANDOVER.rsp
ReasonCode = >* Response command | | ReasonCode = ™) PNC Handover
OXFE with Reason Code = OXFE | Response command {,
with Reason Code =
OxFE
OxFE
[——Imm-ACK
é MLME-PNC- é MLME-PNC-
| HANDOVER.cfm » |__HANDOVER.cfm
ReasonCode = ReasonCode =
FAILED FAILED
Y \j \j Y \j Y \j

* |Imm-ACKs removed.
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Figure 97 - Current Figure 97 - New
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | DEV-2 | | DEV-2 | | PNC | | PNC | | DEV-3 | | DEV-3 |
DME MLME MLME DME MLME DME DME MLME MLME DME MLME DME
MLME-PNC-
MLME-PNC- ) >R —
HandoverTimeout HANDOVER req S HandoverTimeout HANDOVER:.req
-PINLe PNC Handover
PNC Handover i l—
HANDOVER.ind
Request command * dover Request command
MLME-PNC- Imm-ACK > Status = Started
<« HANDOVER.ind —| Key
STARTED, _
( ) K_ey DEV-2 becomes member of parent req = request
DEV-2 becomes member of parent req = request piconet (if not already member) ind = indication
piconet (if not already member) ind =indication PNC Information Isp = response
PNC Information fSp =response *—  Command cfm = confirm
command cfm = confirm <_MLME-PNC-_
¢MLME-PNC- o Imm-ACK - -INFO.cfm
-INFO.cfm
Optional security information handover
( Optional security information handover
PNC Handover | |
PNC Handover | | Information command
Information command | MLME-PNC- »
MLME-PNC- Imm-ACK > HANDOVER sp” | g PS Set Information _| |
| HANDOVER.rsp > PS Set Information | | Response command
Response command | —————
Imm-ACK » < New PNC MLME received
) all PNC related information and
New PNC MLME received
MLME-PNC-HANDOVER.
all PNC related information and N P
MLME-PNC-HANDOVER.rsp PNC Handover
] Response command | N
PNC Handover Reason Code = DEVID
| Response command | N in parent piconet
Reason Code = DEVID - —
in parent piconet PNC request for |so_ch_stream modlflcatlon,
new Target ID for existing Stream Index fails
r——Imm-ACK
- I PNC handover
PNC request for isoch stream modification, MLME-PNC- request command
new Target ID for existing Stream Index fails HANDOVER.ind Handover Status _
PNC handover Handover ] Cancelled
request command, Status = Cancelled
Handover Status = PNC Handover
Cancelled _HL\\AI\&EA(EVFI’E’\;{CG » Response command
Imm-ACK g MLME-PNC- TSP | with Reason Code =—H» MLME-PNC-
X— HANDOVER.cnf 5”°°§;§’Cgﬁ;‘g°"er X—__HANDOVER cnf
ResultCode = ResuftCode =
FAILED FAILED
- . Original PNC remains
Original PNC remains ’
PNC of dependent piconet PNC of dependent piconet
\J \J \J \J |/ |/ \j \j
* Imm-ACKs removed.
» Cancellation of handover acknowledged with a PNC Handover
Response command with a Reason Code of “success, handover can-
celled”
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Figure 102 - Current
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DEV-2 DEV-2 ’ PNC ’ PNC ‘ ’ DEV-3 ‘ ’ DEV-3 ‘
DME MACIMLME MAC/MLME DME MACIMLME DME
Unassociated Associated

< beacon P
MLME-
— —
ASSOCIATE req Association Request Key
AssocTimeout Xi* command with > req = request
DEVID = UnassocID, L
DEV addr = DEV-2 add ind = indication
addr=UEv-c adar MLME- rsp = response
« Imm-ACKwith | ASSOCIATE.ind cfm _:conflrm
DestiD=UnassocD  [—  DEVAddr= ] addr=address
DEV-2 Addr
DEVID=UnassocID
Association Response MLME-
command with @-ASSOCIATE.rsp—j
¢ DestiD=UnassoclD, —j DEVID = 0xzz

DEVID= Oxzz,
DEV addr = DEV-2 addr XATP

>

beacon
Association Request
—— command with —»|

SrelD = Oxzz MLME-
ASSOCIATE.ind
Imm ACK with — DEVAddr= -p»|
— DestiD=0xzz DEV-2 Addr
MLME- DEVID=0xzz
leg—ASSOCIATE.cfm —
w/ DEVID=0xzz
Associated beacon with DEV Association IE,

«¢———DEVID=0xzz, DEVAddr=DEV-2 Addr, ——————»;

Status=Assoc

Y Y ¢ ¢

Submission

\

MLME-DEV-

ASSOCIATE-
INFQ.ind

t—with DEVID=0xzzp{
DEVAddr =

DEV-2 Addr,

| Status=Assoc v

Page 9

Figure 102 - New
| DEV-2 | | DEV-2 PNC | PNC | | DEV-3 | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
Unassociated Associated
MLME-
T ASSOCIATE.req ™| Assodiation R )
. ssociation Reques
AssocTimeout % command with > ASSE)M(;:\,AAE-E‘ ‘ Key
™ DEVID = UnassociD, ™| _ DEVAddr:"” > req = request
DEV addr = DEV-2 addr DEV-2 Addr ind = indication
v Isp = response
DEVID=UnassoclD cfm = confirm
Association Response MLME- addr=address
command with [ ASSOCIATE.rsp—
DestID= UnassocID, _| DEVID = 0xzz
DEVID= 0xzz,
DEV addr = DEV-2 addr, ATP
ACK Policy = No ACK
Association Request
| command with
SrclD = 0xzz, MLME-
DEV addr = DEV-2 addr ASSOCIATE.ind
— DEVAddr= -
DEV-2 Addr
DEVID=0xzz
Association Response MLME-
command with - ASSOCIATE.rsp—
g DestID= 0xzz, — DEVID = 0xzz
% DEVID= 0xzz,
MLME- DEV addr = DEV-2 addr
l— ASSOCIATE.cfm —|
w/ DEVID=0xzz
| — ) ~
< Associated > Build
;/
beacon
beacon with DEV Association IE, MLME-DEV-
|———— DEVID=0xzz, DEVAddr=DEV-2 Addr,————p»|  ASSOCIATE-
Status=Assoc ~ INFO.ind
—with DEVID=0xzz |
DEVAddr =
DEV-2 Addr,
Status=Assoc
\ ) \ \j \

* Imm-ACKs removed.

* ACK Policy for first Association Response command identified as
“No ACK”

* Note: As long as standard states that the DestID of the Imm-ACK
should equal the SrcID of the previously received frame, then Imm-
ACKs do not need to be shown with the varying DestIDs on this
MSC.
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Figure 103 - Current
DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME 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
K MLME-
ey PICONET-
ind = indication  SERVICES.ind~— ™
rsp =response TrgtID=0xzz
cfm = confirm MLME-
Piconet Services PICONET-
-—— command with SERVICES.rsp
DestID = Oxzz TrgtiD=0xzz
MLME-
€ PICONET- —{ IMMACK———
v SERVICES.cfm v v v

Submission

Figure 103 - New
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DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME 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

K MLME-
ey PICONET-
ind = indication SERVICES.ind >
rSp =response TrgtlD=0xzz
cfm = confirm MLME-
PICONET-
Piconet Services <_SERVICES.rsp ]
MLME- . t;)engirgrldo\g(nzts TrgtID=0xzz
@— PICONET- —
SERVICES.cfm v v

Imm-ACK removed.
No timer was started on original, so assumed this should be a “fire
and forget” scenario.
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Figure 104 - Current Figure 104 - New (Recommended)
| 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
DME MAC/MLME MAC/MLME ’ DME ‘ MAC/MLME DME -
Associated Associated
N~ 1 e
< Associated >~ < Associated > < beacon »
[~ I | MLME- »
N beacon P> DISASSOCIATE.req . -
MLME- > Disassociation ey
— —— Request command —p»
DlsASSOC'ATETeq with SrelD = DEV-2 reg = re((}uest[
. . Disassociation L— - ~ ind = indication
MLME- - :
DisassocTimeout | Request command —p> Key < UnAssociated > | SASSOGATE i cfm = confirm
N req = request — e .
with OrigID = DEV-2 ) R with OriglD = DEV-2
MLME- ind = indication
MLIE. 4 Imm-ACK | DISASSOCIATE.nd ¢fm = confim
with OrigID = DEV-2 beacon with DEV Association IE,
DISASSOCIATE.cim_| DEVID=DEV-2, status=disassociated MLME DEV
with ResultCode = ASSOCIATION-
SUCCESS L INFO.nd with »
DEVID = DEV-2
L~ Status = Disassoc
UnAssociated
_ o MLME-DEV- j Y \j Y
beacon with DEV Association IE, ASSOCIATION-
DEVID=DEV-2, status=disassociated 4N INFOUnd with »
DEVID = DEV-2 . . . .
Status = Disassoc » Timer and confirm removed (fire and forget scenario)
Y
Figure 104 - New (Another Option)
| DEV-2 | | DEV-2 | PNC | PNC | | DEV-3 | DEV-3 |
DME MACIMLME MAC/MLME DME MAC/IMLME DME
Associated Assaciated
e
VLME -t beacon P
_DISASSOCIATE.req*
. ) Disassociation
DisassocTimeout I Request command —» K_ey
with SrelD = DEV-2 o '_eg‘ﬂes_t
Disassociation Icr;m __Izolncf?rtr:n
[&—Response command — MLME- B
MLME- with DestiD =DEV-2 | —DISASSOCIATE.ind p»|
DISASSOCIATE.cfm with OrigID = DEV-2
with ResultCode = |
SUCCESS
L
UnAssociated MLME-DEV-
beacon with DEV Assaciation IE, ASSOCIATION-
) L
DEVID=DEV-2, status=disassociated I INFO.ind with |
DEVID = DEV-2
Status = Disassoc
* Imm-ACK replaced with new Disassociation Response command.
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Figure 105 - Current Figure 105 - New
1
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 DME MAC/MLME MAC/MLME DME MAC/MLME DME
Associated Associated Associated Associated
- - ;/ ~N A
N beacon < beacon P
¢DISASQA(|;’\CAIE\-TE MLVE:
DisassocTimeout , 160 - DISASSOCIATE feq—
with TrgtlD = DEV-2 Key ; _ Key
req = request with TrgtiD = DEV-2 req = request
Disassociation . 3_, ?j i Disassociation ___| . 3 . g i
Request command e = inleaton Request command ind- = Inaication
‘ MLME- - Imm-ACK MLME- 4_ MLME- -
DISASSOCIATE.ind DISASSOCIATE.cfm DISASSOCIATE.ind
| with ResultCode = | —
UnAssociated SUCCESS MLME-DEV- UnAssociated > MLME-DEV-
beacon with DEV Association IE, ASSOCIATION- beacon with DEV Association |E, - ASSOCIATION-
DEVID=DEV-2, status=disassociated F—INFO.nd with DEVID=DEV-2, status=disassociated " INFO.ind with
DEVID = DEV-2 DEVID = DEV-2
Status = Disassoc Status = Disassoc
) Y Y | \j \j \j

* Imm-ACK removed.

» DisassocTimeout timer removed.

* Note: If the PNC disassociates a DEV, the DEV is disassociated if the
DEV responds to the Disassociation Request command or not. There-
fore, this scenario is assumed to be a “fire and forget” scenario.
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Figure 114 - Current
DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-CREATE-
™ STREAMreq ™|
RequestTimeoutX—k Channel Time
Request command
——Imm-ACK
esources
available
Channel Time
<Response command _|
with Reason Code =
success
IMm-ACK ———|
< ,
Build
¢MLME-CREATE-% beacon
STREAM.cfm
beacon with DEV-2
.
requested stream CTA
\J \j \j
Submission

DEV-3 ‘ ’ DEV-3 ‘ | DEV-2 | DEV-2 PNC | PNC | DEV-3 | DEV-3 |
MAC/MLME DME DME MAC/MLME MAC/MLME DME MAC/MLME DME
| MLME-CREATE- |
Key STREAM.req Key
req = request . i t% req = request
= i equestTimeou - ]
cfm = confirm q | Channel Time cfm = confirm
Request command
esources
available
Channel Time
<_Response command __|
with Reason Code =
success
Build
MLME-CREATE-_ | beacon
STREAM.cfm )
> beacon with DEV-2 -
¢ requested stream CTA gl
_MLME-CREATE->
STREAM.ind
\) \j \J \J \J Y  J

Page 13

Imm-ACKSs removed.

New MLME-CREATE-STREAM.indication added (Missing on orig-

inal MSC)
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Figure 115 - Current Figure 115 - New
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 | DME MAC/MLME MAC/MLME DME MAC/MLME DME
MLME-CREATE- _MLME-CREATE-_>
T STREAMreq Key STREAM.req Key
RequestTimeou Channel Time req = request ' req = request
! ™ Request command ™} cfm = confirm RequestTimeout cfm = confirm
| Channel Time
<——Imm-ACK Request command ™}
<Resources>
available Resources
Channel Time unavailable
Response command )
< oo e
not equal to success P —
with Reason Code
(] Imm-ACK——» not equal to success
MLME-
MLME-CREATE-__| l— CREATE- ——
STREAM.cfm STREAM.cfm
Y Y Y Y Y Y Y \j \j Y \j \j

* |Imm-ACKs removed.
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Figure 116 - Current

DEV-1/PNC
DME

DEV-1/PNC
MAC/MLME

-

\

Submission

MLME-CREATE-

MLME-CREATE-
STREAM.cfm

STREAM.req >

Resources
available

\/

beacon

with requested —»

stream CTA

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

Page 15
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Figure 116 - New

DEV-1/PNC DEV-1/PNC DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME

MLME-CREATE- }
STREAM.req

esources
available
MLME-CREATE-
STREAM.cfm

Build
beacon
beacon

with requested —p»]
stream CTA

Key
req = request
cfm = confirm

.

MLME-CREATE-
STREAM.ind

v \ \

.
\

MLME-CREATE-STREAM.cfm generated after PNC determines

that it has resources available (Beacon generation occurs “sometime
in the future”).

“Build beacon” task added to be consistent with other MSCs that gen-
erate beacons.

New MLME-CREATE-STREAM.indication added.

John C. Sarallo - Appairent Technologies
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Figure 117 - Current Figure 117 - New
DEV-2 DEV-2 PNC PNC | DEV-2 | | DEV-2 | | PNC | | PNC | | DEV-3 | | DEV-3 |
DME MAC/MLME MAC/MLME DME DME MAC/MLME MAC/MLME DME MAC/MLME DME
MLME-MODIFY-
MLME-MODIFY-  STREAMreq Key
- Key req = request
STREAM.req . req = request RequestTimeout% ) cfm = confirm
RequestTimeout i Channel Time ! fm = confi | Channel Time ind = indication
Request command cim = contirm Request command
[l——Imm-ACK ———— esources
< Resources > available
available Channel Time
Channel Time Response command _ |
<_Response command ] with Reason Code =
with Reason Code success
= success <— i
Build
————1Imm-ACK ——p» MLME-MODIFY- < beacon
<— _ " STREAM.cim |
MLME-MODIFY- Build beacon
J STREAM.cfm b n beacon -t with requested >
. eaco change in CTA
~— with requested
change in CTA
\/ \J Y Y Y v Y Y

* Imm-ACKs removed.
» DEV-3 added to show it receiving the modified stream information in

the beacon.
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Figure 118 - Current

DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-MODIFY-
T STREAMreq ™|
RequestTimeout %_ Channel Time
Request command
<——Imm-ACK
Resources
available
Channel Time
& Response Command—
indicating no change Key
req = request
Imm-ACK——® | c¢fm = confirm
MLME-MODIFY- X
< STREAM.cfm beacon with no
V change in CTA V
Submission

Figure 118 - New

IEEE - 04/202r0

Page 17

Imm-ACKSs removed.
DEV-3 added to show it receiving a beacon with no CTA change.
“Build beacon” added to be consistent with other MSCs that generate

beacons.

| DEV-2 | DEV-2 | PNC | PNC | DEV-3 | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
o
req req = request
RequestTimeout% ) cfm = confirm
| Channel Time ind = indication
Request command
Resources
unavailable
Channel Time
[ Response command —
indicating no change
Build
MLME-MODIFY-__| beacon
STREAM.cfm
< beacon with no -
[ change in CTA =
\J Y Y Y Y \j

John C. Sarallo - Appairent Technologies
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Figure 119 - New

DEV-2

| | PNC | PNC |
MAC/MLME MACIMLME

DEV-3 | DEV-3 |
DME

DEV-2 | |
MACIMLME DME

DME

22 April, 2004
Figure 119 - 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 | with Target ID List= DEV-3 | | C'M = CONIIM
DEVID, Stream Index = Sl
—Imm-ACK
DEV-3 is member
of parent piconet or is
an associated
neighbor PNC
Channel Time Response
- command with E—
Reason Code = Success
IMm-ACK ———— |
e Build
beacon
beacon, CTA block with
- g— Stream Index = Sl, —
SrcID = DestID = DEV-3 DEVID

Submission

Pseudo-Static CTA with
Stream Index = S,
SrelD = DestID = DEV-2 DEVID

Channel Time Request

RequestTimeout% command with
I—Target ID List = DEV-3p

DEVID,
Stream Index = S|

EV-3 is member
of parent piconet or is
an associated
neighbor PNC
Channel Time
Response command
< with —
Reason Code =
Success

D

beacon

beacon, CTA block with
Stream Index = S,
SrelD = DestID = DEV-3 DEVID

. B— —>

Pseudo-Static CTA with
Stream Index = S,
SrclD = DestID = DEV-3 DEVID,

Imm-ACKSs removed.

DEV-3 added to show it receiving the modified stream information in

the beacon.
State information added to DEV-3 to show it now has the private
CTA that DEV-2 originally had.
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Figure 120 - Current Figure 120 - New

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 DEV-2 DEV-2 | PNC | | PNC | | DEV-3 | | DEV-3
DME MAC/MLME MLME DME MLME DME DME . MAC/MLME MLME DME MLME DME
MLME- — TERMINATE- —p»] "
— - STREAM. ) ey
';I_El_I;I\E/lX\IN:;‘Crr; —» Key ‘ red Channel Time req = request
. Channel Time req = request RequestTimeout _sv?t%u$ztf?;rggjgd+ cfm = confirm
RequestTimeout ;— _Request (_:ommand —» ¢fm = confirm Stream Index = X
with TU fields = 0,
Stream Index = x Deal:oréatei
< Imm-ACK Stream Index =
MLME- Channel Time
TERMINATE- Deallocate Response command __|

with Reason Code
MLME- = success

Stream Index =
TERMINATE-
Build beacon |4 STREAM.cfm — Build beacon
with ResultCode
= COMPLETED
beacon with null-CTA,

beacon with null-CTA, MLME- < > MLME-
Stream Index = x " —TERMINATE-—»| Stream Index = x —TERMINATE-—p»
i STREAM.ind
Y I Y Y y STREAMId y Y Y * Y \J "y

* Imm-ACK removed.
* Channel Time Response command added and generated after the
resources are deallocated.

te STREAM.cfm —
with ResultCode
= COMPLETED

Submission Page 19 John C. Sarallo - Appairent Technologies
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22 April, 2004
Figure 121 - Current Figure 121 - New
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | DEV-2 | DEV-2 PNC PNC DEV-3 | DEV-3
DME MAC/MLME DME MAC/MLME MAC/MLME DME DME MAC/MLME DME MAC/MLME MAC/MLME DME
MLME-
MLME- Key | -4— TERMINATE- —
Key -@—TERMINATE-—| req = request _ STREAM.req
req = request Channel Time STREAM req ind = indication Reczzgtngl);lrr:;nd RequestTimeout
ind = indication ) cfm = confirm q > and___|
; Request command | RequestTimeout with TU fields =0,
cfm = confirm with TU fields =0, Stream Index = x
Stream Index = x D
eallocate
Imm-ACK ——> <ﬁeam Index =>
Deallocate MLME- Channel Time
Stream Index = ch | Ti | Response command
TERMINATE- Respoiggecor:‘lrﬁand with Reason Code >
— STREAM.cfm B> with Reason Code = stream = success MLME.
; - MLME- = TERMINATE-
Build beacon with ResultCode = | TERMINATE- —]| terminated by target DEV |~ STREAM.cim m»
COMPLETED STREAM.ind with ResultCode =
) COMPLETED
Channel Time Response command Build beacon
@—  with Reason Code = stream  —
terminated by target DEV [
MLME- ! beacon with null-CTA,
- TERMINATE-— Imm-ACK > Sweamndex=x ™
STREAM.ind ¥
\ v \ J A J \ ¢ A J A J

Submission

* Imm-ACKs removed.
* Channel Time Response command added from PNC to DEV-3 and

generated after the resources are deallocated.
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Figure 122 - Current

Figure 122 - New

IEEE - 04/202r0

’ DEV-2 ‘ ’ DEV-2 ‘ ’ PNC ‘ PNC ’ DEV-3 ‘ ’ DEV-3 ‘ DEV=2 DEV=2 PNC PNC DEV-3 DEV=3
DME MAC/MLME DME MAC/MLME MAC/MLME DME | DME | | MAC/MLME | DME | | MAC/MLME | MAC/MLME | DME |
MLME- MLME-
Key —— TERMINATE- —p»| Key ——TERMINATE-—»|
_fe(lj‘l = r_eggesF STREAM.req req = request STREAM.req
ind = indication i = indicati
cfm = confirm Deallocate |Cr]1dm _ Ln:rztf:i?;on Deallocate
Stream Index = x Stream Index =
- Channel Time
Build beacon Response command
MLME- ¢ with Reason Code = stream
MLME- [« TERMINATE-— terminated by PNC
l—TERMINATE- STREAM.ind MLME-
STREAM.cfm «— TERMINATE-——
beacon with null-CTA, STREAM.cfm
< R e MLME-
Stream Index = x | TERMINATE- —p»| )
Channel Time Response command STREAM.ind Build beacon
- with Reason Code
= Stream terrpinated by PNC P beacon with null-CTA, g MLME-
MLME- — ImmACK [ Stream Index = ' | TERMINATE- ]
& TERMINATE- — Y TERMINTE
i Al
y STREAMIG * \j Y Y  J | ) \)
* Imm-ACK removed.
* Channel Time Response command from PNC to DEV-2 moved to
occur after the resources are deallocated (Beacon generation occurs
“sometime in the future”.)
Submission Page 21 John C. Sarallo - Appairent Technologies
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Figure 123 - Current Figure 123 - New
’ 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- MAC-ASYNC-
T DATArg ¥ ey " DATAreq | Key
| Channel Time » req = request Channel Time req = request
Transmission Request command ind = indication Transmission ™ Request command ind = indication
Timeout le—— Imm-ACK cfm = confirm Timeout @@ cfm = confirm
ResoUTCes available
available
Build Build
Beacon Beacon
beacon with DEV-2 beacon with DEV-2
o — E— -~ —
requested asynchronous CTA requested asynchronous CTA
asynchronous data frame‘ > asynclhronous data framzle—b
MAC-ASYNC- Imm-ACK MAC-ASYNC-
DATA.cfm with MAC-ASYNC- DATA.cfm with MAC-ASYNC-
" ResultCode | I DaTAind ] * ResuCode | — DATAInd ]
= SUCCESS = SUCCESS
y Y Y Y
* Imm-ACKs removed.
* MAC-ASYNC-DATA.confirm generated after data is transmitted.
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Figure 127 - Current
DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DME
—MLME-PNC-INFO.req P»
PNCInfoTimeout | PNC Info Request —»

command

PNC Information

[——Imm-ACK ——

—MLME-PNC-INFO.ind

<@ MLME-PNC-INFO.rsp —

IEEE - 04/202r0

Figure 127 - New

DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DME
—MLME-PNC-INFO.reqm=|
PNCiInfoTimeout
PNC Info R
C Info Request I

command

PNC Information

F—MLME-PNC-INFO.ind p{

<qMLME-PNC-INFO.rsp—

¢ command <+ ommand
—————Imm-ACK ———p»| Key Key
req = request req = request
e S
<@ with ResultCode = — cfm = confirm <@ with ResultCode = — cfm = confirm
SUCCESS SUCCESS
\J \J \J \J \/ \j \J \J

* |Imm-ACKs removed.
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DEV-3
DME

——MLME-PROBE.req —»|

MLME-PROBE.cfm
t«g— with ResultCode = ——
SUCCESS

Submission

DEV-3
MAC/MLME
ProbeTimeout %

——ImMm-ACK —————

-

Figure 128 - Current

Probe Request
command with —————»|
IR field = yy

DEV-2
MAC/MLME

——MLME-PROBE.ind —P»|

Probe Response < MLME-
command with — PROBE.rsp
IEs Provided = requested IEs
————Imm-ACK ————P»|
y

DEV-2
DME

Key

req = request
ind = indication
Isp = response
cfm = confirm
IR = information

requested
IE = information

element

Page 24

DEV-3
DME

——MLME-PROBE.req—p»|

ProbeTimeout

MLME-PROBE.cfm
le— with ResultCode = ——
SUCCESS

DEV-3
MAC/MLME

<_

———— command with ————»|

Figure 128 - New

Probe Request

IR field = yy

Probe Response
command with
IEs Provided = requested IEs

DEV-2
MAC/MLME

F——MLME-PROBE.ind —p»{

[«—MLME-PROBE.rsp—

Imm-ACKSs removed.

John C. Sarallo - Appairent Technologies
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DEV-2
DME

Key

req = request
ind = indication
Isp = response
cfm = confirm
IR = information

requested
IE = information

element
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IEEE - 04/202r0

Figure 129 - Current Figure 129 - New (Recommended)
|:|DEV-3 |:|DEV-3 |:|DEV-2 |:|DEV—3 DEV-3 DEV-2 |:|DEV—2
DME MAC/MLME MAC/MLME DME MLME. MAC/MLME MAC/MLME DME
MLME- ANNOLJNCE.req_>
ANNOUNCE.req AnnounceTimeout A"Q“s;?ncjngwngI_»
AnnounceTimeout Announce IEs Provided L omves
commanq with ————p»| Key ANNOUNCE.ind
IEs Provided req = request - ANN'gb'KIIE_EISp
MLVE [——Imm-ACK MLME- ind = indication Key
: [ ANNOUNCE.ind cfm = confirm <_Ann01éz<;:ml'«;isponse irneq ==ri?1qliJceasi[on
¢ \ﬁi,t\‘hNF?eil:l(t:;ccifemz IE = nformation MLME- ¢ rs(; = regpqntse
SUCCESS fenen i coge 2 tormanon
V \ 4 SUCCESS 4 4 element v
* Imm-ACK removed.
* Announce command renamed Announce Request command.
*  New MLME-ANNOUNCE.response primitive added.
* New Announce Response command added.
Figure 104 - New (Option)
DEV-3 DEV-3 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-
T ANNOUNCE.req ™|
Announce
command with————»;
IEs Provided MLME-
" ANNOUNCE.ind ™1
Key
req = request
ind =indication
|E = information
element
Y Y Y Y
* Announce commands considered “fire and forget”.
* Note: One important piece of information passed via the Announce
command is Overlapping PNID information.
* No timeout timer.
* No confirmation.
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Figure 130 - 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—lmm-ACK —P» | req = request
ind = indication
MLME-CHANNEL- Isp = response
STATUS.cfm ] cfm = confirm
with ResultCode =
SUCCESS

Submission

Channel status determined

v

Y

Figure 130 - New

DEV-3
DME

Page 26

-

IEEE - 04/202r0

Channel status determined

v

Imm-ACKSs removed.

v

John C. Sarallo - Appairent Technologies

DEV-3 DEV-2 DEV-2
MAC/MLME MAC/MLME DME
_MLME-CHANNEL->
STATUS.req
ChannelStatus% Channel Status I
Timeout Request command
_MLME-CHANNEL->
STATUS.ind
MLME-CHANNEL-_|
Channel Status STATUS.rsp
Response command
Key
6 req = request
MLME-CHANNEL- ind = indication
STATUS.cfm ] rsp = response
with ResultCode = cfm = confirm
SUCCESS
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Figure 131 - Current

PNC
DME

PNC
MAC/MLME

| MLME-REMOTE-
SCAN.req

RemoteScan
Timeout

MLME-REMOTE-

SCAN.cfm
-

SUCCESS

y

Submission

>

with ResultCode = ~ |

DEV-1
MAC/MLME

Remote Scan
Request command
[——Imm-ACK ———

beacon (optionally
with quiet channel —{
time for scan)

DEV-1
DME

MLME-REMOTE-

—  scaNind ™

[-@—MLME-SCAN.req —
F—MLME-SCAN.cfm i

MLME-REMOTE- __|

< scanrsp

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

Remote Scan
% Response command
—————ImMm-ACK ——— P

IEEE - 04/202r0
Figure 131 - New

Page 27

PNC PNC DEV-1 DEV-1
DME MAC/MLME MAC/MLME DME
MLME-REMOTE-
| SCAN.req >
% Remote Scan
RemoteScan Request command MLME-REMOTE-
Timeout — SCAN.ind |
beacon (optionally :
—— with quiet channel —»{
time for scan) @ MLME-SCAN.req—]
—MLME-SCAN.cfm |
<_MLME-REMOTE-_
¢ Remote Scan SCAN.rsp
e Response command
MLME-REMOTE Key
SCIAN ¢ ) req = request
- . €im — ind = indication
with ResultCode = _
SUCCESS rsp = response
cfm = confirm

Imm-ACKSs removed.

John C. Sarallo - Appairent Technologies



22 April, 2004
Figure 136 - 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
<_MLME-TX-POWER ] TX Power Change =yy
-CHANGE.ind
F————Imm-ACK ———p»|
Key MLME-TX-POWER-
req = request CHANGE.cfm
ind = indication with ResultCode = >
cfm = confirm SUCCESS
Submission

IEEE - 04/202r0

Figure 136 - New

DEV-2
DME

\

Page 28

DEV-2 DEV-3 DEV-3
MAC/MLME MAC/MLME DME
Key MLME-TX-POWER-
= CHANGE.req
req = request ‘ '
ind = indication with TrgtlD = DEV-2,
rsp = response TXPowerChange = yy
cfm = confirm
Transmit Power Change TXPowerChange
MLME-TX-POWER [“& Request command with — Timeout
-CHANGE.ind — TX Power Change =Yy
MLME-TX-POWER
-CHANGE.rsp | Transmit Power Change_>
Response command
MLME-TX-POWER-
CHANGE.cfm
with ResultCode =
\  J SUCCESS v

* Imm-ACK removed.
» Transmit Power Change command renamed Transmit Power Change
Request command.

* New MLME-TX-POWER-CHANGE.response primitive added.

* New Transmit Power Change Response command added which
includes the current power level to aid the requester to know which
Transmit Power Change Request commands were received by the tar
get.
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Figure 140 - Current

DEV PNC
MAC/MLME MAC/MLME
MLME-PS-SET-
—

INFORMATION.req

22 April, 2004
DEV
DME

Key

req = request
cfm = confirm

e

v

Submission

MLME-PS-SET-
INFORMATION.cfm

with PSSetStructureSet,
ResultCode = SUCCESS

PSRequest
Timeout

X

PS Set Information

Request command
— Imm-ACK

PS Set Information Response
command with PS Set Structures

IMmM-ACK —————

IEEE - 04/202r0
Figure 140 - New

DEV DEV PNC
DME MAC/MLME MAC/MLME
MLME-PS-SET- I
INFORMATION.req
PS Set Information I
K_ey Request command
req = request PSRequest
cfm = confirm Timeout
PS Set Information Response
|— command with PS Set —
Structures
MLME-PS-SET-
INFORMATION.cfm
with PSSetStructureSet,
ResultCode = SUCCESS
\ 4 A\ 4 \ 4

* |Imm-ACKs removed.
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Figure 141 - Current Figure 141 - New
DEV DEV PNC DEV DEV PNC
DME MAC/MLME MAC/MLME DME MAC/MLME MAC/MLME
MLME-SPS-CONFIGURE.req MLME-SPS-CONFIGURE.req
| with SPSSetindex = Unallocated with SPSSetindex = Unallocated
DSPS Set, SPSSetOperation = join, o | DSPS Set, SPSSetOperation = join,
WakeBeaconinterval = N SPS Conflguratlon Request WakeBeaconinterval = N
command with SPS Set Index SPS Configuration Request
Key — = UnaIIo_cated DSPS set, — Ke command with SPS Set Index
req = request Operation Type = join, _ ?e uest ——— = Unallocated DSPS set, —|
cfm = confirm PSRequest Wake Beacon Interval = N refzq _ C(?nﬁrm PSRequest Operation Type = join,
Timeout ¢ Imm-ACK ¢m = Timeout Wake Beacon Interval = N

SPS Configuration Response SPS Configuration Response
command with SPS Set Index command with SPS Set Index

¢ = new DSPS set index, ¢ = new DSPS set index,

Next Wake Beacon = X é Next Wake Beacon = X

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

N New SPS set created A New SPS set created
v A v

* |Imm-ACKs removed.
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Figure 142 - New

DEV
DME

22 April, 2004
Figure 142 - Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
MLME-SPS-CONFIGURE.req
with SPSSetIndex = zz,
OperationType = join,
WakeBeaconinterval = N SPS Configuration Request
PSRequest command with SPS Set Index = zz, |
Timeout Operation Type = join,
Wake Beacon Interval =N
— IMmM-ACK
Key SPS Configuration Response
req = request ~-—command with SPS Set Index = zz, —
cfm = confirm Next Wake Beacon = X
zz = valid SPS set index
é ImMM-ACK ————— P>
MLME-SPS-CONFIGURE.cfm
with SPSSetindex = zz,
g OperationType = join, —
NextWakeBeacon = X
ResultCode = SUCCESS
Noined PSPS or SPS set 4
\ 4

Submission

Page 31

DEV PNC
MAC/MLME MAC/MLME
MLME-SPS-CONFIGURE.req
with SPSSetindex = zz,
OperationType = join,
WakeBeaconlnterval = N .
SPS Configuration Request
PSRequeStX command witthPS Set In(giex =zz,
Timeout — >

Key
req = request
cfm = confirm
zz = valid SPS set index

MLME-SPS-CONFIGURE.cfm
with SPSSetindex = zz,

lg— OperationType = join, —

NextWakeBeacon = X
ResultCode = SUCCESS

<vl\Joined PSPS or SPS set

Imm-ACKSs removed.

Operation Type = join,
Wake Beacon Interval = N

SPS Configuration Response
[« command with SPS Set Index = zz, —
Next Wake Beacon = X

John C. Sarallo - Appairent Technologies
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MLME-SPS-CONFIGURE.cfm
with SPSsetIndex = zz,
OperationType = leave,

ResultCode = SUCCESS

<vl\ Left SPS set = zz

-

Submission

Page 32

MLME-SPS-CONFIGURE.cfm
with SPSsetindex = zz,
OperationType = leave,

ResultCode = SUCCESS

% Left SPS set = zz

[—

Imm-ACK replaced with SPS Configuration Response command.

J
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Figure 143 - Current Figure 143 - New
DEV DEV PNC DEV DEV PNC
DME MAC/MLME MAC/MLME DME MAC/MLME MAC/MLME
MLME-SPS-CONFIGURE.req MLME-SPS-CONFIGURE.req
——  with SPSsetindex = zz, —P ——  with SPSsetindex = zz, —®»
OperationType = leave OperationType = leave
PSRequest SPS Configuration Request PSRequest SPS Configuration Request
Timeout command with SPS Set = zz, —P» Key Timeout command with SPS Set = zz, —pm
Key Operation Type = leave req = request Operation Type = leave
req = request cfm = confirm
cfm = confirm — Imm-ACK o ) )
— vali ; zz = valid PS set < SPS Configuration Response
2z = valid PS set index index command with SPS Set Index = zz
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Figure 144 - Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
4/ PM Mode = ACTIVE Key
req = request
| MLME-PM-MODE-CHANGE.req > cfm = confirm
with PMMode = SPS
PM Mode Change command
PSRequest with PM Mode = PS |
Timeout
— Imm-ACK
<_MLME-PM-MODE-CHANGE.cfm ]
with ResultCode = SUCCESS
PM Mode = SPS
beacon with PS Status IE(s)
with bit for DEV set —
in DEVID Bitmap v

Submission

IEEE - 04/202r0
Figure 144 - New

Page 33

| DEV-2 | | DEV-2 | PNC | PNC | DEV-3 | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
PM Mode = ACTIVE Key
~ req = request
cfm = confirm
MLME-PM-MODE ind = indication

— -CHANGE.req ™
with PMMode = SPS

PM Mode Change
— Request command |
with PM Mode = PS

PSRequest
Timeout

PM Mode Change

Response Command
MLME-PM-MODE

-CHANGE.cfm __|
with ResultCode =
SUCCESS Build
Beacon
PM Mode = SPS

beacon with PS Status IE(s)
with bit for DEV-2 set
in DEVID Bitmap

—  p»| MLME-PM-MODE
-CHANGE.ind

— DEVID = DEV-2, »
PMMode = SPS

v v
PM Mode Change command renamed PM Mode Change Request
command.

Imm-ACK replaced with new PM Mode Change Response com-
mand.

DEV-3 added to show a DEV receiving PS Status information in the
Beacon.

New MLME-PM-MODE-CHANGE.indication primitive added.
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Figure 145 - Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
4/ PM Mode = ACTIVE \I> Key
req = request
_MLME-PM-MODE-CHANGE.req» cfm = confirm
with PMMode = APS
PSRequest
Timeout
| PM Mode Change command>
with PM Mode = APS
——Imm-ACK
<MLME—PM—MODE—CHANGE.cfm_
with ResultCode = SUCCESS
PM Mode = APS beacon with PS
Status IE for PS Set =0
with bit set for DEV
in DEVID Bitmap v

Submission

IEEE - 04/202r0
Figure 145 - New

— -CHANGE.req ™
with PMMode = APS

PSRequest
Timeout

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

| DEV-2 | | DEV-2 | | PNC | | PNC | | DEV-3 | | DEV-3 |
DME MAC/MLME MAC/MLME DME MAC/MLME DME
PM Mode = ACTIVE Key
~ req = request
cfm = confirm
MLME-PM-MODE ind = indication

PM Mode Change
— Request command |
with PM Mode = APS

PM Mode Change

Response Command

Build

PM Mode = APS

command.

mand.

Beacon.

Page 34

Beacon

beacon with PS
Status IE for PS Set =0
with bit set for DEV-2
in DEVID Bitmap

4

MLME-PM-MODE
-CHANGE.ind

- DEVID = DEV-2, b~
PMMode = APS

\j

\j

*  PM Mode Change command renamed PM Mode Change Request
* Imm-ACK replaced with new PM Mode Change Response com-
 DEV-3 added to show a DEV receiving PS Status information in the

*  New MLME-PM-MODE-CHANGE.indication primitive added.
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Figure 146 - 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 c: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 \ 4 v
Submission

IEEE - 04/202r0
Figure 146 - New

| DEV-2 | | DEV-2 PNC | PNC | | DEV-3 | | DEV-3 |
DME MAC/MLI\M MAC/MLME DME MAC/MLME DME
MLME-PM-MODE Key
-CHANGE.req > req = reque_st

[ with PMMode = cfm = confirm
ACTIVE ind = indication

PM Mode Change

PSRequest Request command

Timeout T with PM Mode = ]
ACTIVE

Page 35

PM Mode Change __|
4Response Command
MLME-PM-MODE

-CHANGE.cfm _|
with ResultCode =
SUCCESS

Build

| —
PM Mode = ACTIVE Beacon

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

MLME-PM-MODE
-CHANGE.ind
- DEVID = DEV-2, »
PMMode = ACTIVE

4

v v
PM Mode Change command renamed PM Mode Change Request
command.

Imm-ACK replaced with new PM Mode Change Response com-
mand.

DEV-3 added to show a DEV receiving PS Status information in the
Beacon.

New MLME-PM-MODE-CHANGE.indication primitive added.
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Figure 147 - Current Figure 147 - New
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 | DME | MAC/MLME MAC/MLME | DME | MAC/MLME | DME |
MLME-CREATE- MLME-CREATE-
|— STREAM.req with — STREAM.req with > DEV-3 in
CTARateType = 0 CTARateType =0 DSPS mode
Y RequestTimeout )
Channel time request process DgE\S/ 3 ":j d | Channel Time
with DEV-2 and PNC i mo e: Request command
esources’
I available
beacon in DEV-3's wake superframe, CTA Status |E with Channel Time
Key «@— DestID = DEV-3 DEVID, PCTM |E with DEV-3's DEVID bit —m»{ Rgsponse command _|
req = request set, CTA block with SrclD = DEV-3 DEVID, DestiD = PNCID with Reason Code =
ind = indication ‘ success
1Sp =response |g— PM Mode Change command____| MLME-CREATE-
cfm = confirm with PM MOC’E =ACTIVE STREAM.cfm | Build
IMM-ACK ———— ] MLME-PM- ) with ResultCode = beacon
[ MODE-ACTNE.Ind > SUCCESS
vl”g AF:I"\:A}CDIIQISE\IISP; beacon in DEV-3's wake superframe, CTA Status IE with
= . l— DestID = DEV-3 DEVID, PCTM IE with DEV-3's DEVID bit —»|
- set, CTA block with SrcID = DEV-3 DEVID, DestID = PNCID
Build Key |
beacon DEV-3 changes req = request PM Mode Change Request
MLME-CREATE state o ACTIVE ind = indication [ command with PM Mode = ACTIVE ™|
- - . . ) rsp =response y _PM.
beacon with DEV-2 requested CTA and without DEV-3's o PM Mode Change Response MLME-PM
STREAM.cfm < . S . cfm = confirm — command —» MODE-ACTIVE.ind
with ResultCode = DEVID bit set in either the PS Status IE or in the PCTM IE — with PvactiveEvent ™
SUCCESS ‘ ‘ v = DATA_PENDING
DEV-3 changes
state to ACTIVE
Build
beacon
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-CREATE-
T STREAMind
Y A Y \
* MLME-CREATE-STREAM.cfm primitive generated after Channel
Time Response command is received. The DEV then waits for a bea-
con with allocated channel time as normal.
*  PM Mode Change command renamed PM Mode Change Request
command.
* Imm-ACK replaced with new PM Mode Change Response com-
mand.
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3. Textual changes

TBD
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