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Revision history

r0 – 1-July-2002

original comment document for comment resolution LB14

r1 – 10-July-2002

Added rationale for not combining delayed ACK with other ACK policies, resolution [16].

r2 – 12-July-2002

Updated document reflecting accepted changes during the Vancouver meeting. Comments that were rejected or withdrawn after the suggestions had been solved or obsoleted by other accepted comments are deleted/modified.

r3 – 17-July-2002

Cross referenses to LB17 comment number. 

Changes to resolution [12] and [15] based on the following proposals:

  02/316r0, Bob Huang, recommend ACCEPT. See resolution [17], page 38

  02/289r0, Jay Bain, recommend ACCEPT IN PRINCIPAL, See resolution [18] on page 39-40

Acceptance of James Gilb’s delayed ACK proposal of 7/16/02, minor rev, see resolution [1]

r4 – 23-July-2002

Changes to resolution [14]. Simplified power save based on 
02296r1P802.15_TG3-Powersave_intro.ppt

Changes to resolution [06]. NullCTA is kept in stream termination.

r5 – 9-Aug-2002

deleted resolution [15]. Merged with [18]. 
Changes to resolution [18]. No extra command exchange. Change MSC and MLME comments. No combined CTRB and INIT_DEPENDENT MLME. Support of child/neighbor is in PIB.

PNID not passed in command exchange between dependent PNC and parent PNC. If the parent PNC wishes to change PNID it shall first scan its dependent PNC’s beacons. Support of child/neighbor is in PIB. From phone conf Aug 2.

Changes to resolution [11] from meeting in Schaumburg Aug 6.

Changes to resolution [03] from meeting Aug 7. Inform child members about unknown MOVE

Changes to resolution [08] from meeting Aug 8. PNC move of pseudo-static GTS.

Changes to resolution [13] from meeting Aug 8. System change bit replaced by wake beacon.
r6 – 13-Aug-2002

Introduced hyperlinks in document.

When applicable, text updated with text from 02/273r15 (Schaumburg resolutions)

Changes to resolution [08]. Bill Shvodian’s new text for notifying dest. about pseudo-static GTS.

Left to do: result code or CTR octet?

Resolution [13] deleted. Merged with resolutions [03] and [11].
Resolution [17] deleted. Merged with resolution [03].

Change Resolution [18]. Obsolete comments deleted.

Change Resolution [06]. Obsolete comments deleted.

New Resolution 19, requesting change of MTS. Principally agreed in Schaumburg but not noted down in 02/273r15.

r7 – 5-Sep-2002

deleted all resolutions that has been satisfied in D11.

Resolution [01] deleted.
Resolution [02] deleted.

Resolution [05] deleted.

Resolution [06] deleted.

Resolution [07] deleted.

Resolution [08] deleted.

Resolution [10] deleted.

Resolution [12] deleted.

Resolution [16] deleted.

Resolution [18] deleted.

Resolution [19] deleted.

change resolutions to list only remaining problems in D11.

Resolution [03]. Remaining errata for Handover.

Resolution [11]. Remaining errata for Piconet Paremeter Change.

Resolution [14]. Remaining errata for PSPS.

r8 – 10-Sep-2002

Resolution [14] changed to comply with new resolution [20] and [21].
Resolution [20]. New clause in 8.1.x about beacon information announcements.

Resolution [21]. Enable requests for CTRB.

r9 – 12-Sep-2002

Resolution [03] changed to use the beacon information announcement.

Resolution [21] changed to request CTA status IE only.

r10 – 12-Sep-2002

Resolution [03] changed, new MSC

r11 – 7-Oct-2002

Resolution [14] changed according to LB17 , CID 359
Resolution [20]. changed according to LB17 , CID 359.

r12 – 15-Oct-2002

New Resolution 22. Merged frames and functionality for all power save modes.

r13 – 24-Oct-2002

Changed Resolution 22. Mandatory join of PSPS set according to Mark Shrader. New MSCs for PSPS, Hibernation and SPS.

Resolution [14] moved PSPS comments to Resolution 22. 

Handover in 802.15.3

Resolution [03]

6.3.13.4 MLME-PNC-INFO.confirm ACCEPT
MLME-PNC-INFO.confirm is sent unsolicited by MLME when receiving a pnc information command, {xref 7.5.4.2}

<add text, page 138, line 10-26, TR>

7.5.3.1 PNC handover request command

	octets: 1
	1
	1
	2
	2

	Number of SPSs
	Number of CTRBs
	Number of DEVs
	Length(=3)
	Command Type


Figure 59 – PNC handover request command format

The number of CTRBs is the number of CTRBs, excluding requests for asynchronous channel time, currently being served by the PNC that will be transferred from the old PNC to the new PNC using the PNC handover information command frame(s)

The number of SPSs is the number of SPS sets that will be transferred from the old PNC to the new PNC using the SPS inquiry response command frame(s).

8.2.3 PNC Handover

<delete page 156, line 8-9, reduntant, same text in paragraph below, TR>

<add page 156, line 19, TR>

PNC Handover information commands shall not be sent if the PNC has indicated in the PNC handover request command that it has no CTRB to transfer.

SPS inquiry response commands shall not be sent if the PNC has indicated in the PNC handover request command that it has no SPS sets to transfer.
<add page 156, line 35, TR>

The new PNC shall broadcast its first beacon as close as possible to the start time fo what would have been the old PNC’s next beacon. The new PNC shall start sending beacons with the beacon number counter set to the last beacon number of the old PNC +1.

<add page 156, line 40ff, TR>

The PNC shall ensure that the beacon countdown includes at least one system wake beacon and at least aMaxLostBeacons beacons following that system wake beacon

The PNC Handover shall be announced in the beacon using the beacon information announcement, {xref 8.1.1}.

The parent PNC shall not hand over to a dependent PNC.

Figure 91 – PNC Handover MSC

<page 157, TR>
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Optional ACL Handover


The ACL Handover is defined in Figure nn {xref 9.2.4}

Changing piconet parameters in 802.15.3

317

Resolution [11] 
8.10 Changing piconet parameters

<add page 199, line 43, TR> REJECT: Is In 8.10.4.

…superframe duration change process, 8.10.2. A child or neighbor PNC receiving a parent PNC beacon with a piconet parameter change IE shall immediately insert the parent beacon’s parameter change IE into its beacons. If a the child or neighbor PNC has the same superframe…

The exceptions to this is when the parent is changing PNID or BSID, or that a child or neighbor PNC decides not to change channels with the parent PNC and is shutting down, 8.11.1. Became list according to Jay Bain

8.11.1 Dynamic channel selection

<add page 202, line 44, E> ACCEPT
If a better channel is available and the PNC decides to switch channels, the PNC shall send the piconet parameter change IE, 7.4.6,  with ChangeType set to CHANNEL, in its beacon for…

<add page 203, TR> ACCEPT
DEVs shall not transmit on the new channel until a beacon has been correctly received on the new channel. 

<change page 202, line 51, TR> ACCEPT
from their current channel to the new channel immediately after the beacon when the change countdown becomes zero before the first expected beacon on the new channel.

Power save modes in 802.15.3

Resolution [14] 
7.4.14 PNC Information command ACCEPT from LB17, CID 359
<Add 1 octet, “requested system wake beacon interval”>

The requested system wake beacon interval is the value that was sent to the old PNC in the PS Mode change command.

7.4.x CTA status IE

<add subclause, TR>

	octets :2
	2
	1
	1
	1
	1

	Start beacon number 
	CTR

interval 
	CTR
control
	Stream
index
	length = 8
	Information IE


Figure 40 – CTR status information element format

The CTR interval is set to the number of beacons between every GTS. If one or multiple GTS per superframe is allocated, this value is set to 0.

The CTR control field is defined in 7.5.5.1

The stream index field is defined in 7.5.5.1

The Start beacon number is set to the 16 LSb of the beacon number,7.3.1, of the first beacon where the first GTS of the new or modified stream will be allocated.

8.5.1.1 Isochronous stream creation

<insert page 179, line 14-17, TR> 

If an isochronous stream is created with a power save DEV as the DestID, the PNC shall also send a CTA

status command, 7.5.5.3, to the power save DEV in its wake beacon. The PNC shall issue the first GTS for

the stream in the superframe indicated in the channel time allocation command. The PNC shall also send a

CTA status command to the destination DEV of any newly allocated pseudo-static GTS.
The PNC shall announce creation of all pseudo-static streams. It shall also announce creation of a stream 

directed to a DEV in power save mode and streams with the TrgtId set to BcstId or McstId if any DEV is in power save mode. The PNC shall make the announcement with the CTR Status IE, {xref 7.4.x} using the beacon information announcement mechanism {xref 8.1.1}.

The PNC shall issue the first GTS for the stream in the superframe indicated in the IE.

8.5.1.2 Isochronous stream modification

<insert page 182, line 40-45, TR> 

The PNC shall send a directed CTA status command, 7.5.5.3, to the destination DEV of the stream that was

modified if that DEV is in power save mode and the CTR type or CTR interval were modified. The CTA status

command shall have the stream index of the of the modified stream and the CTR control field and CTR

interval field from the channel time request command that initiated the modification. In addition, the PNC

shall allocate the first modified CTA of the stream in beacon number indicated in the start beacon number

field of the CTA status command.

The PNC shall announce modification of all streams directed to a DEV in power save mode, and of streams with the TrgtId set to BcstId or McstId if any DEV is in power save mode, if the CTR type or CTR interval is modified.

The PNC shall make the announcement with the CTR Status IE, {xref 7.4.x} using the beacon information announcement mechanism {xref 8.1.1}.

The PNC shall issue the first modified GTS for the stream in the superframe indicated in the IE.

Beacon information announcement.

Resolution [20] 
8.1.1 Beacon Information Announcement

	Element
	clause
	Announced in
	Intended for
	Announced if
	Clause

	Channel Time Allocation
	7.4.1
	Every Beacon
	All DEVs
	Always
	

	Piconet IE
	7.4.2
	Every Beacon
	All DEVs
	Always
	

	Parent Piconet IE
	7.4.3
	Every Beacon
	All DEVs
	child or neighbor PNC
	8.2.4, 8.2.5

	DEV Association
	7.4.4
	aMinBeaconInfoRepeat
	All DEVs
	association or disassociation
	8.3.1,
8.3.4

	PNC Shutdown
	7.4.5
	aMinBeaconInfoRepeat
	All DEVs
	PNC Shutdown
	8.2.6

	Piconet Parameter Change
	7.4.6
	aMinBeaconInfoRepeat
	All DEVs
	Piconet Parameter Change,
Channel change,

Power Level change
	8.10,
8.11.1,
8.11.2.2

	Application Specific
	7.4.7
	?
	?
	?
	?

	PCTM
	7.4.8
	
	
	
	

	PNC Handover
	7.4.9
	aMinBeaconInfoRepeat
	All DEVs
	PNC Handover
	8.2.3

	DEV Address
	7.4.10
	
	
	
	

	SPS status
	7.4.13
	Every Beacon
	All DEVs
	Any DEV in SPS mode
	8.13.2

	PSPS status
	7.4.14
	Every Beacon
	All DEVs
	Any DEV in PSPS mode
	8.13.1

	Piconet Services
	7.4.18
	
	
	
	

	CTA status
	7.4.x
	aMinBeaconInfoRepeat
	depending on Dest DEVID
	Stream Creation or modification
	8.5.1.1,

8.5.1.2


The PNC sends several IE in its beacons to inform the piconet about constant or temporary conditions. Some are sent in every beacon. In some cases these are only sent if certain features are in use, such as power save or dependent piconet.

Other IE are only sent as an announcement of a changed condition in the piconet. These IE could be for the benefit of all DEVs or for a particular DEV

All IEs that are not put sent in every beacon are called announcements and shall be sent for aMinBeaconInfoRepeat beacons. 

If the intended recipient of the IE is all DEVs, the following rules apply:

· The IEs shall be sent in aMinBeaconInfoRepeat subsequent beacons.

· If any DEV is in PSPS or SPS mode, the first IE announcement shall be made in a system wake beacon.

If the intended recipient of the IE is one individual DEV, the following rules apply:

· If the DEV is in Active mode, the IEs shall be sent in aMinBeaconInfoRepeat subsequent beacons.

· If the DEV is in PSPS mode, the first IE announcement shall be made in a system wake beacon.

· If the DEV is in SPS mode, the IEs shall be sent in aMinBeaconInfoRepeat subsequent SPS set wake beacons.

In the case of the CTA status IE, this is considered to be intended for all DEVs if the TrgtId of a CTRB for a stream is BcstId or McstId. Otherwise it is considered to be for an individual DEV.

Request for CTA information.

Resolution [21] 

7.4.x  CTA Status Request

The CTA Status Request IE is used by a DEV to request the CTA status IE for an isochronous stream.

The CTA Status Request IE shall be formatted as in Figure nn

	octets:1
	1
	1

	Stream Index
	Length(=1)
	Element ID


Figure nn – CTA Status Request information element format

8.9.2 Probe

<add text>

A DEV may request information about an isochronous stream by sending a probe command with the CTA status request IE with the stream index set to the stream index of the stream for which CTA information is requested.

If the stream index is set to 0, the DEV is requesting information about all isochronous streams directed to the origID and to BcstId and McstId.

The PNC shall upon reception of the CTA information request IE send a probe command with the appropriate amount of CTA status IE {xref 7.4.x }.

Merged Power save.

Resolution [22] 

6.3.21.1 MLME-PS-SET-INFORMATION.request (

                                                                                     RequestTimeOut

                                                                                  )

<rename SPS to PS, better name, add index parameter>

6.3.21.2 MLME-PS-SET-INFORMATION.confirm

<change in conformance with 6.3.21.1, SPS changed to PS>

6.3.21.3 MLME-PS-SET-CONFIGURE.request   (

                                                                                    PSSetIndex,

                                                                                    PSSetOperation,

                                                                                    WakeBeaconInterval,

                                                                                    RequestTimeOut

                                                                                )

<next beacon decided by PNC.>

6.3.21.4 MLME-PS-SET-CONFIGURE.confirm  (

                                                                                    PSSetIndex,

                                                                                    PSSetOperation,

                                                                                    WakeBeaconInterval,

                                                                                    PSReasonCode,

                                                                                    ResultCode

                                                                                )

6.3.21.5 MLME-PS-MODE-CHANGE.request    (

                                                                                    PSSwitchOperation,

                                                                                    RequestTimeout

                                                                                 )

 <take away wake beacon interval and PS set>                                                                             

PSSwitchOperation  Enumeration  
   {ACTIVE,HIBERNATE,PS }  

See 7.5.7.1

7.3.1 Beacon frame

	octets:1
	1
	2
	2
	2
	6

	PNC
Response
	Max Tx
Power level
	Piconet
mode
	CAP
end time
	Superframe
duration
	Time
token


[NOTE: mode expanded to two octets to fit all bits. This should not be a problem since otherwise the synchronization field would be 13 octets and we probably don’t want to align the start of the CTA on an odd octet boundry. This solution gives us 14 octets which solves that problem as well.]

	b9-b15
	b7-b8
	b6
	b5
	b4
	b3
	b2
	b1
	b0

	Reserved
	SEC
mode
	Hibernation
supported
	PSPS
supported
	SPS
supported
	MCTAs

used
	CAP
association
	CAP
commands
	CAP
data


The Hibernation Capable bit shall be set to 1, if the PNC supports hibernation requests. Otherwise this bit shall be set to 0.

The PSPS Capable bit shall be set to 1, if the PNC is capable of generating system wake beacons and supporting PSPS requests. Otherwise this bit shall be set to 0.
The SPS Capable bit shall be set to 1, if the PNC is capable of supporting at least one SPS set as PNC. Othwerwise

this bit shall be set to 0.
7.4.12 Capability information

	b15
	b14
	b13
	b12
	b11
	b10
	b9
	b8
	b7-b5
	b4-b0

	PNC
Capable
	PNC
Des-

mode
	SEC
	PSRC
	Neighbor
PNC
	Hibernation
Capable
	PSPS
Capable
	SPS
Capable
	Reserved
	Supported
data rates


The Hibernation Capable bit shall be set to 1, if the DEV as PNC is capable of supporting hibernation requests. Otherwise this bit shall be set to 0.

The PSPS Capable bit shall be set to 1, if the DEV as PNC is capable of generating system wake beacons

and supporting PSPS requests. Otherwise this bit shall be set to 0.
The SPS Capable bit shall be set to 1, if the DEV is capable of supporting at least one SPS set as PNC. Othwerwise

this bit shall be set to 0.
7.4.13 PS Status

<rename SPS Set to PS Set>

The PS set field is set to the index of the power save set as follows:

0 = HIBERNATE, 

1 = PSPS

2-253 = SPS

7.4.14 PSPS Status

<delete>

7.5.3.1 PNC Handover Request command

<add octet, Number Of PS Sets, See CID 243>

<handover all PS sets, including hibernate and PSPS>

7.5.7.1 PS Mode Change command

	1
	2
	2

	PS mode
	length = 1
	Command type


PS mode field shall be set as follows:

0 => ACTIVE

1 => HIBERNATE

2 => PS

3-255 RESERVED

7.5.7.2 PS Configuration request command

This command is used to set up and manage membership of all powersave modes including all SPS sets.

	octets:2
	1
	1
	2
	2

	Wake beacon interval
	PS set index
	operation
	length = 4
	Command type


PS Set Index 1-254.

Operation

0 = join

1 = leave

2-255 RESERVED

The PS Set Index is used to identify the PS set that the DEV wants to configure and create, join, or leave. The UnAllocated PS Set index (0xFE) shall be used to create a new PS Set for SPS mode with a DEV determined wake beacon interval. The PS Set with index 1 is a permanent PS set that is used to request the desired system wake beacon interval for PSPS mode if the Operation field is set to ‘join’. PS Set index 0 (hibernation) shall not be used with this command. All other values, except the UnAllocated PS set index, are used to join or leave existing SPS sets.

Operation is set to join when creating or joining a PS set and set to 1 when leaving a PS set. In the case of creation, the value of this field may be ignored by the PNC upon reception.

Wake beacon interval shall have a value between 4 and 255 for PSPS and between 4 and 65535 for SPS.

7.5.7.3 PS Configuration response command

This command is sent as a response from the PNC upon joining or creating a PS Set using the PS configuration request command. This command is not sent as a response to a DEV leaving a PS set.

	octets:2
	2
	1
	1
	2
	2

	Next wake beacon
	Wake beacon interval
	PS Set index
	reason code
	length=6
	Command type


Next wake beacon is the next system wake beacon for PS set index 1 (PSPS) and the next SPS set wake beacon for PS set index 2-253 (SPS).

Wake beacon interval is the PNC selected system wake beacon interval for PS set index 1 (PSPS) and the same as the requested wake beacon interval for PS set index 2-253 (SPS).

PS set index is the index of a new created SPS set, or the PS set index of a joined PS set.

The reason code is one of the following:

0 => Success

1 => Already member

2 => Invalid PS Set        <using set 0 or joining non existing set>

3 => Set creation failed

4-255 RESERVED

The reason code is set to ‘Success’ if the create or join operation was successful. If PS set index was set to 0 or any value not representing a PS set, the reason code is set to ‘Invalid PS Set’. If a DEV requests to join an SPS set where it is already a member, the reason code is set to ‘Already member’. It is allowed to make multiple join operations to the PSPS set This has the effect of updating the DEV’s desired system wake beacon interval value. If an SPS set creation fails for any other reason than listed above, the reason code is set to ‘Set creation failed’.

7.5.7.4 PS Set information request

<rename>

7.5.7.5 PS Set information response

<rename all SPS to PS, use standard DEVID table>

	octets:1-32
	1
	1
	2
	2
	1

	DEVID bitmap
	Start DEVID
	Number of DEVs
	Next Wake beacon
	Wake beacon interval
	PS Set index


PS set 0 is the list of DEVs in HIBERNATION mode, if any. 

PS set 1 is the list of DEVs in PSPS mode, if any.

All other PS set index values corresponds to SPS sets.

The Next wake beacon is set to the next system wake beacon for PS set 0 and 1. If PSPS is not supported, this value is set to 0. For all other PS sets it is set to the next wake beacon of that SPS set.

The Wake beacon interval is set to the system wake beacon interval for PS set 0 and 1. If PSPS is not supported, this value is set to 0. For all other PS sets it is set to the  wake beacon interval of that SPS set.

8.2.3 Handover

<line 43-48>

Once the PNC has successfully sent the PNC handover information command, it shall send the PS information 

response command, 7.5.7.5, to the new PNC. The PNC handover information command shall not be sent if

the PNC has indicated in the PNC handover request command that it does not have any CTRBs to transfer.

The PS information response command shall not be sent if the PNC has indicated in the PNC handover request

command that it doesn’t have any PS sets to transfer.
Table 58 – Comparison order of fields for PNC handover

	Order
	information
	note

	1
	PNC DES mode in the capability field
	PNC DES mode 1 is preferred

	2
	SEC bit in capability field
	SEC=1 is preferred

	3
	PSRC bit in capability field
	PSRC=1 is preferred

	4
	SPS supported in capability field
	SPS = 1 is preferred

	5
	PSPS supported in capability field
	PSPS = 1 is preferred

	6
	Max Associated DEVs
	higher value is preferred

	7
	Max number CTRB
	higher value is preferred

	8
	Hibernation supported in capability field
	Hibernation = 1 is preferred

	9
	Transmit power level (PHY dependent)
	Higher value is preferred

	10
	Max PHY rate (PHY dependent)
	Higher value is preferred

	11
	DEV address
	Higher value is preferred


8.13 Power Management

There are two states defined for this standard, the AWAKE state and the SLEEP state. There are four modes

of powersave defined for this standard, ACTIVE, HIBERNATE, PSPS and SPS modes. A DEV that is in either HIBERNATE mode or one or both of the PSPS and SPS modes, is defined to be a power save mode DEV. Being in the AWAKE state is defined as listening for traffic. Being in the SLEEP state is defined as having the receiver function disabled.

In the ACTIVE mode, a DEV listens to all beacons and will listen to the CAP and all CTAs where its DEVID, the BcstId or optionally the McstID is indicated as the destination. The HIBERNATE, PSPS and SPS modes are described in the following subclauses. [Changed according to comments from John S, James, Mark and Jay]
Regardless of power save mode, a DEV is allowed to go to the SLEEP state during a CTA where it is neither the source or the destination. A DEV is also allowed to switch to the AWAKE state during any time when it is in a power save mode.
A DEV shall always associate and authenticate with the piconet starting in the ACTIVE mode.
The PNC shall support at least two PS sets. This requirement means that the PNC shall at a minimum support hibernation and PSPS, hibernation and one SPS set, PSPS and one SPS set or two SPS sets.

8.13.1 Piconet synchronized power save (PSPS) mode [Changed according to comments from John S]
In the PSPS mode, the DEV is only required to listen to system wake beacons and its allocated CTAs where its DEVID is indicated as the destination. The wake beacon for a PSPS DEV is defined as the PNC defined system wake beacon. [From 8.13.]
The PNC shall announce the system wake beacon in the next system wake beacon field in the PSPS status IE

in the beacon. If no DEV is in PSPS mode, the PNC may omit the PSPS status IE from the beacon. In that

case every beacon is a system wake beacons for the purpose of beacon information announcements, {xref

8.1?}. The system wake beacon interval shall not be greater than 255. 

It is the responsibility of the DEV using PSPS mode to synchronize with the system wake beacon before entering the sleep state.
The PSPS bitmap in the beacon shall serve as indication to a DEV that its peer has gone into PSPS mode. [Repetition]
Any DEV that wished to use the PSPS mode shall send the PS configuration request command ,7.5.7.2, with the Operation field set to ‘join’, PS set index to 1 and the wake beacon interval set to its desired system wake beacon interval. [Slightly modified after Mark’s comments]
The PNC shall upon reception of this command respond with a PS configuration response command with the actual system wake beacon interval and the next wake beacon.

A DEV may send the PS configuration request command more than once if its system wake beacon interval requirement changes. The DEV shall send the PS configuration request command with the Operation field set to ‘leave’ and the PS Set index set to 1 to leave the PSPS set if it will stay associated but no longer wishes to use PSPS mode. [Changed, mandatory to leave PSPS  to help PNC clean up]
A DEV shall send a PS mode change command to the PNC with the PSMode field set to PSPS and receive

the ACK before entering the PSPS mode. When the PNC receives this command, it shall terminate all superrate

streams for which the DEV is the destination, {xref 8.5.1.3,} and set the PSPS status bitmap appropriately,

7.4.15.

The PSPS status bitmap in the beacon shall serve as indication to a DEV that its peer has gone into PSPS

mode.

A DEV in PSPS mode shall listen to all wake beacons, as announced by PNC. [Repetition]
The DEV may leave the PSPS mode by sending a PS mode change command to the PNC with the PSMode

field set to ACTIVE. Once this command is sent the DEV shall regard itself as in the ACTIVE mode regardless

if the command was acknowledged by the PNC or not. If the PNC does not set the PS status bitmap

appropriately and the DEV did not receive an ACK to the PSPS mode change command, the DEV should

resend the PS mode change command to the PNC with the PSMode field set to ACTIVE. The PNC is not

required to align subrate allocations for a PSPS DEV with the system wake beacon.
8.13.2 Synchronous power save (SPS) mode

SPS mode allows a DEV that is sensitive to power utilization to synchronize its AWAKE state with other

DEVs. The SPS mode is based on the grouping DEVs that have similar power save requirements into SPS

sets. These SPS sets are created and managed by PNC, but the parameters of the sets are requested by the

DEVs. The PNC shall support at least one SPS set when the PNC is battery powered and support at least

four SPS sets when the PNC is powered by the alternating current mains, Table 51.

<mandatory support text moved to 8.13 >

8.13.2.1 Creation, use and management of SPS sets

In order to use the SPS mode, the DEV is required to join an SPS set. Each SPS set has two associated

parameters: the wake beacon interval and the next wake beacon. The SPS set is identified by an index value called

the PS set index. The wake beacon interval is the number of superframes between two successive wake beacons of

that SPS set. This value is set by the DEV by creating the SPS set. The next wake beacon parameter is the beacon number corresponding to the immediate next

wake beacon of that SPS set. This parameter is set by PNC when it creates the PS set.  Both of these parameters shall be maintained by the PNC. [Changed according to Mark’s comment]

Any DEV that is a member of the piconet may request the information about the existing SPS sets by sending

a PS information request command, 7.5.7.4, to the PNC. The PNC shall respond by sending a PS information response command, 7.5.7.5, that provides the parameters of the SPS sets currently in use within the

piconet.

The DEV may select an SPS set to join. If there are no SPS sets currently in existence that match the DEVs

requirements, the DEV may request the formation of a new SPS set by setting the SPS set index in the SPS

configuration request command, 7.5.7.2 to the ‘UnAllocated Set’ value. The DEV shall set the wake beacon interval to its requested value. This value shall not be less than 4 and not greater than 65535. This value shall not be changed while the SPS set has any members. The PNC shall respond to the request by sending the SPS configuration response command, 7.5.7.3, to the DEV indicating success or the reason the request failed. If the SPS set is created, the PNC assigns an SPS set index to it. It also responds with the same wake beacon interval as in the request and with the next wake beacon set to the beacon number of the first wake beacon for the new SPS set. Once an SPS set is created, the PNC shall keep the next wake beacon for that set updated at all times. The maximum number of SPS sets supported by the PNC is implementation dependent up to a maximum of 252.

A DEV may join an existing SPS set by sending the SPS configuration request command to the PNC with the PS set index field set to the index of the SPS set and the operation type set to ‘join’. All other parameters shall be ignored. The PNC shall confirm or reject the request by sending the SPS configuration

response command to the DEV. Since a DEV may support multiple applications with different requirements,

a DEV may register in more than one SPS set at a given time.

A DEV that no longer needs to be in an SPS set shall send the SPS configuration request command to the

PNC with operation type set to ‘leave’. The PNC shall not send the PS configuration response command to the requesting DEV if the operation field was set to ‘leave’.

When the last member of an SPS set has left, the SPS set shall be terminated by the PNC.

8.13.2.2 Changing power save mode and operation

SPS DEVs alternate between SPS mode and ACTIVE mode operation depending on the amount and type of data traffic. The PS change command, 7.5.7.1,is used by a DEV to inform the PNC that it is changing its

power save mode.  It is required that a DEV have joined one or more SPS set to be able to switch into SPS mode.

[Changed according to Mark’s comment]
If the DEV wants to change its mode from ACTIVE to SPS, the DEV shall send the PS mode change command,

7.5.7.1, to the PNC with the PS mode field set to PS. The PNC shall then set the bit for the DEV in each SPS IE that corresponds to an SPS set of which the DEV is a member. If the DEV is the source or destination

of any streams, not including broadcast or multicast, which are not using an SPS interval, the PNC shall

terminate those streams, 8.5.1.3, when the DEV changes to SPS mode.

If the DEV has joined PS set 1 (PSPS) before issuing the PS mode change command, the DEV shall transition into a combined PSPS and SPS mode.  In either case, the DEV shall not consider itself in PS mode until at has received an Imm-ACK as response to the PS mode change command. [Changed according to Mark’s comment]
If the DEV wants to change its power save mode from SPS to ACTIVE, the DEV shall send the PS mode change

command, 7.5.7.1, to the PNC with the power save mode field set to ACTIVE. The PNC shall no longer set

the bits for the DEV in the SPS IEs. Once this command is sent the DEV shall regard itself as in the ACTIVE mode regardless if the command was acknowledged by the PNC or not.

If the state… 

The PNC shall create one PS status IE in the beacon for each SPS set that has at least one member currently in

SPS mode. When an SPS set is not in use, the PNC shall discontinue inserting its PS status IE. The PNC needs to

ensure that the number and size of the PS status IEs do not cause the beacon or extended beacon to exceed its

maximum allowed size, 7.3.1.

Other DEVs may use the information in the PS status IE to learn when to transmit to an SPS DEV. In addition,

the PS status IE informs SPS capable DEVs which SPS set is required in order to synchronize data transfers to the

DEVs in SPS mode.

Note that …

The PNC may grant…

If the CTR interval type set to super-rate then the SPS DEV shall have changed its power save mode from

SPS to ACTIVE when it ACKs the CTA status command. The PNC shall no longer set the bits for the DEV

in the PS status IEs. If the DEV did not wish to be switched to ACTIVE mode, it shall terminate the stream,

8.5.1.3, and use the PS mode change command to switch from ACTIVE to SPS.

However, if CTR interval…

8.13.3 Hibernation

In the HIBERNATE mode the DEV listens to no beacons or other traffic until it decides to leave HIBERNATION. HIBERNATION shall not be used in combination with any other power save mode. [From proposed 8.13]
All hibernating DEVs shall assure that they send at least one acknowledged frame during their ATP.

A DEV shall send a PS mode change command to the PNC with the PSMode field set to HIBERNATION and receive the ACK before entering the HIBERNATION mode. When the PNC receives this command, it sets the PS status bitmap appropriately, 7.4.14.

The PS status bitmap in the beacon shall serve as indication to a DEV that its peer has gone into HIBERNATION mode.

The DEV may leave the HIBERNATION mode by sending a PS mode change command to the PNC with the PSMode field set to ACTIVE. Once this command is sent the DEV shall regard itself as in the ACTIVE mode regardless if the command was acknowledged by the PNC or not. If the PNC does not set the PS status bitmap appropriately and the DEV did not receive an ACK to the PS mode change command, the DEV should resend the PS mode command to the PNC with the PSMode field set to ACTIVE.

The HIBERNATION mode shall not be combined with any other power save modes, and a DEV shall not use the PS configuration request command to set parameters for the HIBERNATION PS Set.

MSCs for all power save, replaces all previous except the stream creation for SPS sets.
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Figure nnn – DEV switching to all joined PS Sets


[image: image3.wmf]DEV MLME

PNC

PS mode change cmd

(HIBERNATE )

PS

ack

beacon

(PS status bit for DEV set

for PS Set 0)

DEV DME

MLME_PS_MODE_CHANGE.req

(HIBERNATE)

MLME_PS_MODE_CHANGE.cfm

(SUCCESS)


Figure nnn – DEV switching to hibernation
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Figure nnn – DEV switching to ACTIVE mode
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Figure nnn – creation of an SPS Set
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Figure nnn – joining the PSPS or an SPS Set
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Figure nnn – leaving the PSPS or an SPS Set


[image: image8.wmf]DEV DME

DEV MLME

PNC

PS Set information request cmd

ack

PS Set Information response cmd

(PS Set list)

MLME_PS_SET_INFORMATION.req

MLME_PS_SET_INFORMATION.cfm

(PS Set list)

ack


Figure nnn – inquiring about members and parameters of all PS Sets
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