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Acknowledgement policies in 802.15.3

comment 2,3

Resolution [01]

In some cases it’s important to allow the Convergence Layer to change Ack policy. An example is an isochronous 1394 stream with no acknowledgement policy. Due to the nature of wireless communication the CL may opt to check that the packets on this stream is received by the destination DEV by occasionally inserting a frame with an immediate ack request. Only certain ack requests can be combined with certain ACK policies. It is possible to alternate between no-ACK and imm-ACK on a stream created using one of these two policies. It is not possible to switch to and from del-ACK. del-ACK can only be used on isochronous streams created with the del-ACK policy. Imp-ACK can only be used on asynchronous data.

Proposal: 

6.3.14.1 MLME_CREATE_STREAM.request 

<Add parameter> ACK-policy

Table 18

<Add parameter>

	Name
	Type
	Valid range
	Description

	ACK-policy
	Enumeration
	no-ACK, imm-ACK, del-ACK
	Default ACK request type for stream

	ResultCode
	Enumeration
	SUCCESS,TIMEOUT,ILLEGAL_ACK_POLICY
	Indicates the result of the MLME request


6.3.14.4.1 When generated

<add>

- ReasonCode ILLEGAL_ACK_POLICY is returned if a the parameter is imp-ACK, or if a multicast or broadcast stream was opened with any other ACK-Policy than no-ACK. 

Table 33 – MAC-ASYNCH_DATA and MAC_ISOCHDATA primitive parameters

	Name
	Type
	Valid Range
	Description

	PolicyACK-Request
	Enumeration
	no-ACK, imm-ACK,
del-ACK, imp-ACK
	Specifies ACK request for the MAC SDU. See 8.8.

	ResultCode
	Enumeration
	SUCCESS, TX_TIMEOUT, NO_ACK, ILLEGAL_ACK_REQUEST
	Indicates the result of the corresponding MAC request


6.6.1 MAC_ASYNC_DATA.request

<Change parameter>

PolicyACK-Request 

6.6.2.1 When generated

<add>

If an ACK request was made that is illegal for asynchronous data, the ResultCode is set to ILLEGAL_ACK_REQUEST. See 8.8

6.6.4 MAC_ISOCH_DATA.request
<Add parameter>

ACK-Request 

6.6.5.1 When generated

<add>

If an ACK request was made that is illegal for isochronous data, or non compatible with the ACK-Policy of the stream, the ResultCode is set to ILLEGAL_ACK_REQUEST. See 8.8

8.8 Acknowledgement and retransmission

<add>

The acknowledgement types are called ACK-Policy when used to set the default acknowledgement mode for a stream. They can also be used on a frame-per-frame basis, possibly overriding the policy of a stream, in which case they are called ACK-Request.

The table below shows which ACK-requests may be used in combination with which ACK-policies for isochronous data, and which ACK-Requests may be used with asynchronous data.

	MAC SAP
	MLME_STREAM_CREATE.request, ACK-Policy

	Primitive
	Ack-Request
	No-ACK
	Imm-ACK
	Del-ACK
	Imp-ACK

	MAC_ISOCH_DATA
	No-ACK
	x
	x
	
	N/A

	MAC_ISOCH_DATA
	Imm-ACK
	x
	x
	
	N/A

	MAC_ISOCH_DATA
	Del-ACK
	
	
	x
	N/A

	MAC_ISOCH_DATA
	Imp-ACK
	N/A
	N/A
	N/A
	N/A

	
	Applicable parameters of MAC_ASYNCH_DATA

	MAC_ASYNCH_DATA, ACK-Request
	x
	x
	
	x


Resolution [02]

comment 9

Delayed-ACK:

It is not possible to let the source send any number of frames up to

aMaxDelACKBurstSize if they are smaller than aMaxFrameSize and their

combined frame bodies is <= max-burst * aMaxFrameSize. The reason is that

it's not known how much of the header and other overhead the destination

will store. Neither is it a good solution to force all receiver implementations to support a fictive max value set in the standard.

7.3.2.3 Delayed ACK (Del-ACK) frame

Figure 13 – Del-ACK frame format

	12
	1
	1
	1
	2
	…
	2
	4

	MAC-Header+HCS
	max frame

size burst
	max burst

size
	MPDU
ACKed
	MPDU
Id block
	…
	MPDU
Id block
	FCS


<add>
Max frame size burst. Indicates how many frames of the size aMaxFrameSize can be sent in one burst.

Max burst: Indicates the maximum amount of frames, regardless of size, that can be sent in a burst.

8.8.3 Delayed acknowledgement

<line 16 ff>

If the destination DEV accepts the use of del-ACK, it shall respond with a del-ACK frame, acknowledging the received data frame and setting the max-burst max-frame-size-burst field to a value representing the maximum amount of aMaxFrameSize MPDUs the source DEV may send in one burst. Since the receiver buffer size is equal to big anough to handle max-burst max-frame-size-burst aMaxFrameSize, the source may send as many smaller frames as will fit in the receive buffer window, up to a maximum of aMaxDelACKBurstSize max-burst frames.

<Move from line 23> The destination may change the max-burst max-frame-size-burst in each del-ACK frame, while the max-burst corresponds to an unchangeable physical limitation in the destination DEV.
<line 30 ff>

The source DEV may send any MPDU including retransmissions and new MPDUs, up to the max-burst value set up by the destination DEV in a burst.

Table 54 – MAC sublayer parameters

<delete>

	Parameter
	Value

	aMaxDelACKBurstSize
	255


Handover in 802.15.3

comment 26

Resolution [03] 

Handover procedure needs change. You cannot have an MLME timeout expiring in the midst of a synchronized transfer. There must be rules for how many beacons each side sends and how the handover should be done. The handover must be synchronized to a number of beacons with known intervals, not to any timeout.

6.3.11.1 MLME_PNC_HANDOVER.request
<line 39-42, TR>

Change parameters to:

  (

     AC DEVID, 

     DEVAssociation-list,

     CTRB-list, 

     Subnet-list,

     NbrOfHandoverBeacons, 

     HandoverTimeout

   )

Table 15 – MLME_PNC_HANDOVER and MLME_NEW_PNC primitive parameters
<Changes, TR>

NumberOfDEVs  // deducted from DEVAssociation-list

AC-DEVaddress  AC-DEVID
PNCResponse

NewPNCTimeout

<Add>

	DEVInfoSet  
	implementation dep.
	list of association records
	see 7.5.4.2

	DEVCTRB-list
	implementation dep.
	list of CTRB
	see 7.5.5.1

	Subnet-list
	implementation dep.
	list of Subnet descriptors
	see 7.5.x.x  (new clause)

	NbrOfHandoverBeacons
	Integer
	2-8
	Number of beacon the leaving PNC will send with the handover IE present, see 


6.3.11.2 MLME_PNC_HANDOVER.indication

<change parameter 2, TR>

HandoverTimeout 
6.3.11.3 MLME_PNC_HANDOVER.confirm

Delete parameter ResultCode, TR

6.3.11.3.2 Effect of receipt

<replace text with this:, TR>

This primitive is sent by the MLME of the PNC leaving the network that the last beacon of the NbrOfHandoverBeacons has been sent and the handover procedure is is completed.

6.3.11.4 MLME_NEW_PNC.indication

<delete all of this clause, TR>

<3 new primitives needed, TR >

6.3.11.x MLME_PNC_HANDOVER.response

no parameter.

This primitive ise sent by the DME of the new PNC when the DME is ready to assume PNC responsibility.

6.3.11.x MLME_PNC_HANDOVER_INFO.indication

(DEVInfoSet)
This primitive sent by the MLME to its DME to indicate that a complete list of DEV has been sent from the old PNC during the handover process.

6.3.11.x MLME_PNC_HANDOVER_CTRB.indication

(DEVCTRB-list)

This primitive sent by the MLME to its DME to indicate that a complete list of CTRB has been sent from the old PNC during the handover process.

7.4 Table 46 – Information elements

<Add element, TR>

	0x18
	PNC Handover IE
	7.4.25


7.4.25 PNC Handover

The PNC Handover element is sent in the NbrOfHandoverBeacons last beacons by the old PNC. The handover countdown element shall count down from NbrOfHandoverBeacons –1 to 0 before the old PNC stops transmitting beacons.

	1
	1
	4
	1

	Element ID
	Length = 1
	New PNC PNID
	handover countdown


The New PNC PNID field is set to the PNID of the child or neighbor PNC, or to the same as the current PNID if the handover is done to a DEV in the same piconet.

7.5.3.1 New PNC announcement command

<delete this clause. Command not used, page 136, line 10-30, TR>

7.5.3.21 PNC handover request command

Figure 6362- PNC handover request command format
	2
	2
	1
	1
	1

	Command Type 
	Length=2
	Number of DEVs
	Number of CTRB
	Number of subnets


<add to first paragraph under figure, page 136, line 44, TR>

The number of DEVs field indicates the total number of DEVs that are currently associated and, if required, authenticated with the PNC, and which information records will be transferred using PNC information command frame(s).

<add page 136, line 46, TR>

The number of CTRB indicates the total number of CTRB, excluding requests for asynchronous channel time, that is currently being served by the PNC and that will be transferred using PNC handover CTRB information command frame(s).

The number subnets indicates the total number of child and neighbor piconets that is currently being served by the PNC and that will be transferred using PNC handover child/neighbor information command frame(s).

Note! The number of subnets will be used in Resolution [15]. It is not used for this comment resolution.

<delete whole paragraph, page 136, line 47-49, TR>

The handover timeout is the time in milliseconds … immediately previous beacon from the current PNC.

<add clause, TR>

7.5.3.2 PNC handover response command

The new PNC shall send this command to the old PNC after all information blocks indicated with the PNC handover request command have been received and the new PNC is ready to take over PNC responsibility.

Figure 63 – PNC handover response command format

	2
	2
	4

	Command Type 
	Length=4
	New PNC PNID


The New PNC PNID field is set to the PNID of the child or neighbor PNC, or to the same as the current PNID if the handover is done to a DEV in the same piconet.

The old PNC, upon receiving this command, will start the handover beacon sequence, see 8.2.3
7.5.3.3 PNC handover information CTRB command

<problem: currenty subrates are impossible to hand over because the start beacon is not known by the new PNC., TR >

Figure 64 – PNC handover information CTRB command format

	2
	2
	1
	1
	12
	4
	…
	1
	12
	4

	CommandType
	Length(=(1+(17n))
	Number of DEVs
Last
	DEVID
	CTRB 1
	Next BCN
	…
	DEVID
	CTRB n
	Next Bcn


<add page 137, line 13, TR>

The number of DEVs field indicates the total number of DEVs that are currently associated and, if required, authenticated with the PNC, and which information records will be transferred using PNC information command frame(s). Note that this field doesn’t change if the transfer is split onto separate frames.
<add page 137, line 20, TR> The next beacon field is set to the next beacon where this CTA will be allocated.

<delete page 137, line 13-15, TR>

The last field is set to 0 if there are more CTRBs (channel time request blocks) that need to be transferred to the AC. The last field shall be set to 1 in the last command that is required for transferring the last of the CTRBs.

<add new clause, TR>

7.5.x.x PNC handover subnet command

Figure nn – PNC handover subnet command fromat

	2
	2
	
	…
	

	CommandType
	Length=(17n)
	Subnet descriptor 1
	…
	Subnet descriptor 1


Figure nn – Subnet descriptor format

	octets: 4
	1
	1
	1
	1
	1
	1

	PNID
	DEVID
	Start
DEVID
	MaxNbrOf
Associations
	Start
StreamID
	MacNbrOf
Streams
	Private CTA
stream index


This command is only sent during a PNC handover if there are any child or neighbor piconets to hand over.

Note. Solves problems described in Resolution [15]

8.2.3 PNC Handover

<Change line 25.5-30, TR>

The PNC shall send a PNC handover request command, 7.5.3.2, to it’s chosen DEV with an indication of how the handover timeout many DEVs and how many CTRBs it will hand over. The minimum handover timeout is aMinHandOverTO and the maximum handover timeout is aMaxHandOvrTO. The DEV shall always accept the nomination and be prepared to receive the DEV information and the CTRB list records from the current PNC within the indicated timeout period.

<change line 37ff, TR>

The PNC shall indicate that the transfer is complete by sending a PNC handover information command with the last field set appropriately, 7.5.3.3. The selected DEV shall indicate that it has received all information to be handed over as indicated in the PNC handover request command by sending a PNC handover response command to the old PNC. The old PNC shall ACK the frame and then start the handover beacon sequence.

The new PNC shall announce its new responsibility as PNC in at least aCHFrameRepeat of the superframes before the indicated timeout period using the new PNC announcement command, 7.5.3.1. The new PNC shall send its first beacon at the first expected beacon transmission time after the timeout period indicated in the PNC handover command. The old PNC shall insert the PNC Handover Information Element, 7.4.25, in its beacons. It shall send exactly NbrOfHandoverBeacons, 6.3.11.1, beacons with the handover countdown field of the PNC handover IE counting down from (NbrOfHandoverBeacons –1 ) to 0. The old PNC shall then stop sending beacons. At exactly one Superframe duration,7.4.3, after the old PNC has sent its last beacon with handover countdown=0, the new PNC shall send its first beacon. During the handover beacon sequence, the old PNC shall not increment the Beacon number, 7.4.3. The new PNC shall start counting from old PNC last beacon number + 1. The new PNC shall begin using the PNCID…

8.2.3.1 Handing over to child or neighbor PNC

<add subclause page 153, line 50>

If the handover is done to a child or neighbor PNC, the PNID of the piconet will change. The old PNC shall set the New PNC PNID field of the handover IE to the PNID of the new PNC.

A DEV in the old piconet shall adopt the new PNID at the time when the PNC handover countdown sequence is finished.

Note: It is possible that there will be a conflict between DEVID of the old and the new PNC. 

It is also possible that the sum of DEVs from the old and new DEV is greater than what the new PNC can handle. Same problem with streams. This is solved in Resolution [15]

The new PNC shall broadcast the piconet address resolution list for the entire merged network as desribed in 8.3.3.

8.2.3.2 Not handed over parameters

<add paragraph, TR>

The handover procedure will transfer all information necessary for the new PNC to take over except:

· no asynchronous CTRB will be transferred. All DEVs with asynchronous data to send needs to reissue a new CTR to the new PNC once it has sent its first beacon

· no CTA location is transferred, only duration. This means that all pseudo-static CTA may have changed from the old to the new PNC. All DEVs using pseudo-static streams shall not transmit until a CTA IE is received from the new PNC.

Figure 94 – PNC Handover MSC

<page 154, TR>

Change to Allen’s MSC. Make sure it’s done.

BSID set/change in 802.15.3

comment 30

Resolution [04] 

BSID must be persistent throughout the piconet lifetime. If the PNID changes

the BSID is the only way to find the right PNC. After a handover the MACaddr of the PNC will have changed as well. BSID should be fixed and user defined. 

Table 6 – MLME_START primitive parameters

<add parameter, page 31, line 12 TR>

BSID

PARENT-PNID     PNID of parent if starting child or neighbor piconet.
6.3.3.1 MLME_START.request

<add parameter, page 31, line 44,TR>

BSID

PARENT-PNID

Note! The PARENT_PNID is needed to resolve resolution [03] and resolution [15]

6.3.17 Changing channels

<delete reference to BSID, TR>

Table 21 MLME_PICONET_PARM_CHANGE

<delete table entry BSID, TR>

6.3.17.1 MLME_PICONET_PARM_CHANGE.request

<delete parameter, TR>

BSID

6.3.17.1.2 Effect of receipt

delete the word BSID on line 24

7.4.5, Figure 27 – Piconet parameter change information element format

<delete field, TR>

BSID
7.4.5 Piconet parameter change 

<delete oll occurances of “BSID”, TR>

8.2.7 Setting the BSID and PNID

<change 1st paragraph, TR>

The BSID is used to provide a way to identify the piconet. The BSID is set via the MLME_SET command and is stored in the MAC PIB item MACPIB_BSID, Table 27.MLME_START primitive, 6.3.3.1.  The BSID shall be persistent for the duration of the piconet, unless the MACPIB_BSID is changed in the PIB of the current PNC. The BSID is preserved in the handover process. However the PNC is able to change the BSID via the piconet parameter change information element in the beacon, 7.4.5, using the process described in this subclause. The BSID may be persistent when the PNC restarts a piconet that ended without handing over control to an AC.

<change 3rd paragraph, TR>

If the PNC detects that another piconet is using the same BSID in its operational area, it may change the BSID, but is not required to change it. during the scan procedure, it may select another BSID as parameter to MLME_START, or it may use the same.

<change 5th paragraph, TR>

If the PNC decides to change the PNID or BSID, the PNC shall send a beacon with the piconet parameter change element indicating the new PNID or BSID and the timout for changing the parameter. The DEVs that received the beacon with piconet parameter change shall change the PNID or BSID to the new value within the timeout duration and wait for beacons with the new PNID or BSID.

<Change 6th paragraph, 2nd sentence ff, TR>

The PNC shall not be required to wait until all DEVs in APS and SPS modes ara awake before changing either the PNID or BSID. An SPS DEV is not required to switch to ACTIVE mode when there is a PNID or BSID change in progress. However the SPS DEV shall update its internal values for the PNID and the BSID at the time indicated in the piconet parameter change element.

Figure 99 – MSC for changing either the PNID or BSID for a piconet.

<delete all occurances of “or BSID”, TR>

General MLME MSC 802.15.3

comment 45

Resolution [05] 
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Figure xx- general interaction between DME and MLME

Channel Time management in 802.15.3

comment 74

Resolution [06] 

<The IE is needed for a synchronous request just like with association, TR>

7.4 Table 46 – Information elements

Add element

	0x17
	Stream announcement IE
	7.4.24


7.4.24 Stream announcement

This element indicates to a DEV requesting a stream creation or modification that it’s imm-ACK of the channel time response command has been received by the PNC and the requested CTA is ready to use.

	1
	1
	1
	1

	Element ID
	Length = 1
	OrigID
	Stream index


8.5 Channel Time management
<Page 175, line 3, TR>

· The reservation creation, modification and termination of asynchronous channel time

8.5.1 Isochronous Stream management
<Page 175, line 13-15, Editorial>

Once a stream index and channel time allocation are established, an isochronous stream may be sent peer to peer, modified or terminated.

<Page 175, line 19-20, TR>

The values for GTS Type, and CTR Interval Type Figure 74 shall be non-negotiable and are Only the values for the desired TU and Stream index, Figure 73 , are negotiable. The rest are decided by the DEV that is sending the channel time request, . These values and shall not be changed anytime after the first transmission of the command frame containing the request for that stream.

<Page 175, line 24, Ed>

channel time status response commands.

8.5.1.1 Isochronous stream creation
<Page 175, line 49, TR, see above>

· send a beacon with a Stream Announcement IE

Figure 113 – MSC for creating a DEV-2 to DEV-3 stream

<revert to old, TR>

Chk-resources belongs to MLME

Change BEACON w/ DEV-2 requested stream CTA Stream Announcement IE

8.5.1.2 Isochronous stream modification

<change two last bullets , TR>

· Minimum number of TUs field is set to the original value requested or a new value if the requirements has changed.

· Desired number of TUs is set to a value that is greater than or equel to the minimum number of TUs.the new value of required TUs, which may be greater than or less than the existing number of TUs.

<page 177, line 46, TR>

delete PRIORITY_UNSUPPORTED
<page 178, line 10, last bullet>

· build a new beacon with the requested channel time a stream announcement IE.

Figure 115 – MSC for modifying a stream

<revert to old, TR>

Chk-resources and allocate resources belongs to MLME

No MLME-MODIFY_CTA.req ind/rsp to DME, DME not involved in modify.

Change BEACON w/ DEV-2 requested stream CTA Stream Announcement IE

Figure 115 – MSC for modifying a stream

<revert to old, TR>

Chk-resources and allocate resources belongs to MLME

No MLME-MODIFY_CTA.ind/rsp to DME, DME not involved in modify.

8.5.1.3 Isochronous stream termination

<Page 179, line 40-42, TR >

<There is no reason to put an IE in the beacon when terminating a stream. Just take away the CTA!>

The PNC, upon receiving the channel time request command from a DEV requesting stream termination shall respond with an ACK, followed with a beacon in which the CTSa assigned to the indicated stream index are set to a null CTA value for aMinBeaconInfoRepeat duration.

Figure 117 – MSC of source DEV-2 requesting termination of its stream

<TR>

<Delete BEACON w/ NULL CTA>

<Delete MLME_TERMINATE_CTA.ind  >  // not in dest!

Figure 118 – MSC for a target DEV-2 disassociating causing a source DEV-3 stream termination

<delete whole MSC, TR>

<not needed. The source DEV uses the Association IE to see if a peer is disassociated. If so it will send a DISASSOCIATE.indication to DME and terminate all streams to this target>

8.5.2.1 Asynchronous channel time creation and modification reservation
<Page 181, line 26, TR>

<delete “CTR Interval type”>

<Page 181, line 37, TR>

<delete “and the same destination”>

<Page 181, line 40, E>

However, there is no guarantee of what how long the delay…

<Page 181, line 49, E>

send a channel time status response command…

Figure 119 – MSC for reserving asynchronous data channel time.

<the whole MSC completely wrong, change as follows, TR>

· Only use instance heads DEV-2 CL, DEV-2 MAC, PNC, DEV-3 MAC, DEV-3 CL.

· There are no MLMEs involved for asynch CTR. Only the frame is reused.

· No DME activity is involved for async CTR

· Show PNC is one instance to get rid of confusion where Chk-resources etc should be.

8.5.2.1 Asynchronous GTS termination

<delete whole subclause, page 182, line 37-51, TR>

<There is no termination of Asynch GTS. They are allocated once as requested and will be automatically taken out of CTA unless client requests more>
Implied ACK in 802.15.3

comment 78

Resolution [07] 

< Implied ACK is not needed anymore now when we have efficient asynchronous data support. Besides, implied ACK is a solution for polling protocols, not for time slotted protocols., TR>

5.3.7 Communicating data between DEVs

<Page, line 13-14, TR>

Implied-ACK, 8.8.4, allows the destination of the frame to ACK receipt of the

frame with another command or data frame rather than with an Imm-ACK frame.

Table 37 – Valid ACK request field type values
<Page 104, TR>

Delete the ACK Request type “Implied ACK”, delete its description and replace with “Reserved”

7.5 MAC Command types

<Page 128, line 9, TR>

The PNC may ACK the frame if the ACK request is set to either Imm-ACK or implied-ACK.

<Page 128, line 15, TR>

It may ACK the frame if the ACK request is set to either Imm-ACK or implied-ACK.

<Page 129, line 30, TR>

Also, the ACK request field shall be set to either Imm-ACK or implied-ACK for all commands

unless otherwise stated in the command description.

8.4.1 Inter-frame spacing (IFS)

<Page 165, line 27, TR>

All ACKs, i.e. Imm-ACK frames, frames sent as implied-ACK and Dly-ACK frames, …

8.4.2 Contention based channel access

<Page 165, line 47, TR>

During the CAP a DEV is allowed to transmit one frame at a time with backoff being applied to every frame

attempted during CAP, except for the Imm-ACK frame or a frame sent as an implied-ACK.

8.4.3 Backoff procedure

<Page 166, line 10, TR>

Except when transmitting an Imm-ACK or a frame sent as the implied-ACK,

Figure 111 – End of GTS timing – implied ACK

<Page 174, TR>

Delete the figure and the text above it.

8.7 Fragmentation and defragmentation

<page 185, line 31, TR>

For frames with Imm-ACK or Implied-ACK policy mechanism request, a DEV shall not send another fragment or frame with the same stream number to the same DEV until the sending DEV has received an Imm-ACK frame or

Implied-ACK frame in response to that frame or it has timed out on sending the frame.

8.8 Acknowledgement and retransmission

<page 185, line 402 TR>

There are four three types of acknowledgement types policies defined for this standard; no acknowledgement (no-

ACK), immediate acknowledgment (Imm-ACK), and delayed acknowledgment (Del-ACK) and implied

acknowledgement (implied-ACK).

8.8.4 Implied Acknowledgement
<page 187, TR>

<delete subclause 8.8.4>

Figure 124, Figure 125
<page 188, TR>

<delete Figure 124 and Figure 125>

8.8.5 Retransmissions

<page 188, line 37, TR>

During the time slots within a CFP when either Imm-ACK or the implied-ACK del-ACK is expected,

8.9.2 Probe

<page 189, line 53, TR>

Each time the probe command is sent, it shall have the ACK request set to either Imm-ACK or implied-ACK.

8.9.3 Channel Status request

<page 190, line 53 to page 191, line 1, TR>

Both the channel status request command, 7.5.6.1, and the channel status response command, 7.5.6.2, shall have the ACK policy set to either Imm-ACK or implied-ACK.

Table 53 – Example frame exchanges

<page 206, TR>

delete all implied-ACK entries, delete complete table rows.

Table F.4 – MAC sublayer functions

<page 345, line 52 , TR>

delete MLF 20.4 / implied-ACK entry

Moving pseudo-static GTS 802.15.3

comment 63

Resolution [08] 
Informing the receiver when a pseudostatic CTA is moved will be so much overhead that it's unmanagable. Besides, the constructions in there to avoid transmitter contention. Receiver contention is ok! Let whoever missed the CTA in the beacon listen to the whole superframe. Besides, ig the intended receiver misses the CTA in the beacon, how is it going to find out when the PNC wants to inform it about the change?

2nd problem: A PNC must have the authority to arrange CTA as it pleases. It cannot be stopped by a DEV not responding. Especially if it needs to rearrange CTA to fit in a request from a new DEV in a timely fashion. The PNC shall make an effort to inform the transmitter but it shall always proceed with the change. 

A third problem is that once the PNC has decided to change something, it must proceed. PNC may have a stronger signal than the DEV, hence the PNC doesn't hear the acknowledgements but the DEVs have heard the order to change. Consequently the PNC must finish what it has started.

8.4.4.1 Guaranteed time slot (GTS)
Changes:

<page 167, line 28-32, TR>

Pseudo-static GTSs shall be allocated only for stream connections. Asynchornous GTSs shall not be pseudo-static. Pseudo-static GTSs may be moved within the CFP by the PNC, but the PNC needs to notify the affected source DEVs by sending the probe command, 7.5.4.3, with the new CTA. As with dynamic GTSs, the PNC may rearrange pseudo-static GTSs so that the GTS assignments will be optimized. However, the PNC uses the probe command and coordinates the CTAs in the probe command with the CTAs in the beacon.

<page 167, line 34-40, TR>

Before a pseudo-static GTS is moved, the PNC shall ensure that the new position is unoccupied by another GTS. Then, the PNC shall send a probe command with the new CTAs to the receiving DEV so that the receiving DEV is listening to bot the old GTS position as well as the new position. The probe command shall be acknowledged with an imm-ACK by the DEV if received correctly. If the PNC does not receive an imm-ACK, it may resend the probe command, but it shall not continue with the process until the acknowledgement is received. The probe command sent by the PNC to the receiving DEV contains both the old and the new CTA. If the old and the new position overlap, the CTA may be one larger CTA.
<page 167, line 42-46, TR>

The PNC shall then send ta probe command to the transmitting DEV that contains only the new CTA. The transmitting DEV shall acknowledge with an Imm-ACK it received correctly. If the PNC does not receive the Imm-ACK, it may resend the probe command, but it shall not move the pseudo-static GTS until the acknowledgement is received. By moving the receiver first, the PNC ensures that no frames are lost if probe commands are corrupted. In either case it shall move the pseudo-static GTS after an acknowledgement is received or the retry limit is reached.

<page 167, line 48-52, TR>
Finally, the PNC shall send a probe command to the receiving DEV which only contains the new CTA. The receiving DEV shall acknowledge this command with an Imm-ACK if it is received correctly. If the PNC does not correctly receive the acknowledgement, it may resend the probe command. However, the PNC may reallocate the original pseudo-static GTS even if it does not receive the acknowledgement to the command.

<page 168, line 1-2, Editorial>

Throughout the process, the PNC will ensure that the beacon contains the current old CTAs for the pseudo-static GTS that is moving.

<page 167, line 4-5, TR>

DEVs may request a change in a pseudo-static GTS channle time useing the channel time request command, 7.5.5.1. // doesn't belong here. Besides, they can request a change of duration of any kind of GTS, but not of location
8.4.4.1 , Figure 104 – CTA assignement for pseudo-static GTSs

<Figure 104: delete. Replace with MSC illustrating move of pseudo-static GTS., TR>
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Disassociation/Deauthentication in 802.15.3

comment 117

Resolution [09] 
The rules for disassociation and deauthentication with PNC are inconsistent.

6.3.10.3 MLME_DE-AUTHENTICATE.confirm 

<change page 52, line 7, TR>

This primitive shall only sent to DME after a deauthentication with a DEV. If deauthenticating with the PNC, the MLME shall respond with a MLME_DISASSOCIATE.confirm, 6.3.6.3

<insert new figure to be inserted at page 164 ff., TR>
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Figure 103 – DEV initiated de-authentication with PNC

Changing channels and other system parameters in 802.15.3

comment 126

Resolution [10] 
When PNC switches channels, the DEVS cannot be free to change at any time within a timeout. If they switch early (or late) they will not hear a beacon and eventually issue a MLME_SYNCH_LOST.indication to their DME. The switch must be synchronized. A similar manner as the new handover proposal is used with a count down to switch. All DEVs must stay awake to receive the beacons and they must switch at the same time. No DEV shall be allowed to transmit until they have correctly received a CTA from their PNC on the new channel.

NOTE! To make the text readable, the changes in Resolution [11] is a superset of changes in Resolution [10] and [11]. Please refer to Resolution [11] for final text for changes in clause 6 and 7.

5.3.9 Dynamic channel selection

<delete second bullet, page 19, line 22, TR>

Performing a passive scan of channels, 8.11
6.3.17 Changing channels

<change table 21, page 71, line 35-53, TR>

This set of primitives allows the PNC to change certain characteristics of the piconet, i.e. the PNID, BSID or PHY channel. The parameters used for these primitives are defined in Table 21.

Table 21 – MLME_PICONET_PARM_CHANGE primitive parameters

	Name
	Type
	Valid Range
	Description

	NewChannelIndex
	Integer
	PHY dependent
	Index of the new PHY channel

	ChannelChangeTimeout
	Duration
	0-65535
	The time in milliseconds in which  the
operation initiated by the MLME request needs to be completed before responding with a ResultCode of TIMEOUT

	NbrOfChangeBeacons
	Integer
	2-8
	The number of beacons that will be sent
with the Piconet Parameter Change IE
before the change takes effect.

	PNID
	Integer
	0-65535
	The ID of the piconet.

	BSID
	String
	As defined in 7.4.2
	A text string that identifies the piconet

	ResultCode
	Enumeration
	SUCCESS, TIMEOUT,
INVALID_PARAMETERS
	Indicates the result of the MLME
request


6.3.17.1 MLME_PICONET_PARM_CHANGE.request

<change page 72, line 6-11, TR>

MLME_PICONET_PARM_CHANGE.request

        (

       NewChannelIndex,

       PNID,

       BSID,

       ChannelChangeTimeout,

       NbrOfChangeBeacons
      )

6.3.17.2.1 When generated

<change text page 72, line 42, TR>

The PNC MLME sends this primitive ti its DME when the PNC has broadcasted the first beacon on the new channel or with the new PNID or BSID or the ChannelChangeTimeout expires.

7.4.5 Piconet parameter change

Figure 27 – Piconet parameter change information element format

	octets: 1
	1
	1
	1
	2

	Element ID
	Length = 4
	New channel index
	Change countdown
	PNID


<change page 119, line 49-51, TR>

The change timeout is the time witing when the DEVs shall expect a beacon from PNC in the channel indicated by the new channel indicated by the new channel index with the PNID and BSID specified in this element. The time duration is in milliseconds.

The Change countdown field is sent in the NbrOfChangeBeacons last beacons on the old channel by the PNC. The Change countdown field shall count down from NbrOfChangeBeacons –1 to 0 before the PNC stops transmitting on the old channel.

The PNID field is the new PNID that will take effect when the change timeout has expired beginning with the first beacon after the beacon with Change countdown =0 has been sent. Thus iIf the PNID is not changing, this field is set to the current PNID.

The BSID field is the BSID that will take effect when the change timeout has expired. Thus if the BSID is

not changing, this field is set to the current BSID.

8.11 Dynamic channel selection

<change page 193, line 46-52, TR>

When the PNC returns to the current channel it shall send a beacon at the appropriate time. If a better channel is available and the PNC decides to switch channels, the PNC shall send the piconet parameter change element in its beacon for NbrOfChangeBeacons beacons, 6.3.17.1. The channel change shall take effect starting with the first beacon after the last of the beacons with the piconet parameter change IE has been sent.

the PNC may send the piconet parameter change element indicating the new channel and the time-out for

changing the channel. The DEVs that received the beacon with piconet parameter change element shall

change the channel to the new channel within the time-out duration immediately before the first expected beacon on the new channel and wait for beacons in the new channel. All DEVs shall stay awake and not transmit on the new channel until a beacon with correct FCS from the same PNC has been received on the new channel. 

Whenever another channel is not available, the PNC may decide to stay in the same channel and hence may

not send piconet parameter change element in its beacon.

<delete page 194, line 3-5, TR>

If there are DEVs in APS mode, the PNC shall set the appropriate PCTM bits in order to switch the DEVs

into ACTIVE mode. The PNC shall not be required to wait until all DEVs in APS and SPS modes are awake

before changing channels.

 An SPS DEV is not required to switch to ACTIVE mode when there is a channel change in progress. However the SPS DEV should change channels at the time indicated in the channel change element.

Changing beacon interval and moving beacon in 802.15.3

comment 127

Resolution [11] 
A method of moving the beacon is needed. During hand-over, the private CTA of child and neighbor PNC might have been moved. A method of changing the superframe duration is needed. All this must be synchronized throughout the piconet and possible child and neighbor piconets. 

NOTE! To make the text readable, this change is a superset of changes in Resolution [10] and [11]

5.3.9 Dynamic channel selection

<delete second bullet, page 19, line 22, TR>

Performing a passive scan of channels, 8.11

6.3.17 Changing channels

<change headline to Changing Piconet Parameters, Editorial>

6.3.17 Changing channels Piconet Parameters

<change table 21, page 71, line 35-53, TR>

This set of primitives allows the PNC to change certain characteristics of the piconet, i.e. the PNID, BSID Superframe Duration, Beacon position or PHY channel. The parameters used for these primitives are defined in Table 21.

Table 21 – MLME_PICONET_PARM_CHANGE primitive parameters

	Name
	Type
	Valid Range
	Description

	NewChannelIndex
	Integer
	PHY dependent
	Index of the new PHY channel

	ChannelChangeTimeout
	Duration
	0-65535
	The time in milliseconds in which  the
operation initiated by the MLME request needs to be completed before responding with a ResultCode of TIMEOUT

	NbrOfChangeBeacons
	Integer
	2-8
	The number of beacons that will be sent
with the Piconet Parameter Change IE
before the change takes effect.

	PNID
	Integer
	0-65535
	The ID of the piconet.

	BeaconDuration
	Duration
	0-65535
	The change of superframe duration or beacon position in milliseconds

	Change type
	Enumeration
	PARENT_SYNC, PARENT_CHAN,CHANNEL, MOVE, SIZE, PNID
	Indicating if the position of the beacon is moved, the size of the superframe is changed or the PNID is changed. PARENT_SYNC and PARENT_CHAN is used by child and neighbor PNC to indicate to their Piconets that their parent is in progress of changing parameters.

	BSID
	String
	As defined in 7.4.2
	A text string that identifies the piconet

	ResultCode
	Enumeration
	SUCCESS, TIMEOUT,
INVALID_PARAMETERS
	Indicates the result of the MLME
request


6.3.17.1 MLME_PICONET_PARM_CHANGE.request

<change page 72, line 6-11, TR>

This primitive initiates changing either the piconet PHY channel , the superframe duration, the beacon position or the PNID or BSID. The semantics of the primitive are as follows:

MLME_PICONET_PARM_CHANGE.request

        (

       NewChannelIndex,

       PNID,

       BSID,

       ChannelChangeTimeout,

     BeaconDuration,

     ChangeType,

       NbrOfChangeBeacons
      )

6.3.17.1.1 When generated

<change page 72, line 18-19, TR>
The PNC DME sends this primitive to its MLME after the PNC DME determines that it wishes to change either the piconet PHY channel , the superframe duration, the beacon position or the PNID or BSID. The parameters are described in 7.4.5.

6.3.17.1.2 Effect of receipt

<change page 72, line 23-25, TR>
The PNC MLME upon receiving this primitive initializes the piconet parameter change information element, 7.4.5, with the NewChannelIndex, PNID, BSID and ChannelChangeTimeout, BeaconDuration and ChangeType parameters. The PNC MLME then sends the NbrOfChangeBeacons beacon frames with the piconet parameter change information element as described in 7.4.5, 8.2.7, 8.11, 8.6.5 and 8.6.6.

6.3.17.2.1 When generated

<change text page 72, line 42, TR>

The PNC MLME sends this primitive ti its DME when the PNC has broadcasted the first beacon on the new channel or with the new PNID with the change in effect or BSID or the ChannelChangeTimeout expires

7.4.5 Piconet parameter change

Figure 27 – Piconet parameter change information element format

	octets: 1
	1
	1
	1
	2
	2
	1

	Element ID
	Length = 7
	Change type
	New channel index
	Beacon Duration
	PNID
	Change countdown


<insert text page 119, line 44, TR>

The change type field indicates the type of change and shall be encoded as follows:

0 => PARENT.

1 => PNID

2 => MOVE

3 => SIZE

4 => CHANNEL

5-255 Reserved

<change page 119, line 49-51, TR>

The change timeout is the time witing when the DEVs shall expect a beacon from PNC in the channel indicated by the new channel indicated by the new channel index with the PNID and BSID specified in this element. The time duration is in milliseconds.

The Change countdown field shall count down from NbrOfChangeBeacons –1 to 0 before the PNC stops transmitting on the old channel, with the old PNID or with the old superframe size or beacon position.
If Change type is set to CHANNEL,The New channel index field is set to the channel where the PNC will send its first beacon after NbrOfChangeBeacons beacons have been sent on the old channel. 
If Change type is set to PARENT_SYNC, the child or neighbor PNC is informing its piconet about a change in the parent piconet’s timing that may affect the child or neighbor piconet.

If Change type is set to PARENT_CHAN, the child or neighbor PNC is informing its piconet about a change in the parent piconet’s PHY channel that will affect the child or neighbor piconet.

If Change type is set to PNID, the PNID field is the new PNID that will take effect when the change timeout has expired beginning with the first beacon after the beacon with Change countdown =0 has been sent. Thus iIf the PNID is not changing, this field is set to the current PNID.

If the Change type is set to MOVE, the Beacon duration is the offset in milliseconds with which the first beacon after after the beacon with Change countdown =0 has been sent will be sent relative the previous beacon position. The Superframe duration field of the synchronization IE shall remain unchanged.

If the Change type is set to SIZE, the Beacon duration field contains the new superframe duration, with which the first beacon after after the beacon with Change countdown =0 has been sent will be sent. The first beacon with the new superframe duration shall have its Superframe duration field of the synchronization IE set to the same value as the Beacon duration field in this element.

The BSID field is the BSID that will take effect when the change timeout has expired. Thus if the BSID is

not changing, this field is set to the current BSID.

8.2.3 PNC handover

<add page 153, line 49, TR>

<this solves the problem that the private CTA may have been moved during handover>

A child or neighbor PNC receiving a parent beacon with a PNC handover information element, where the handover is being made to another AC than itself, shall immediately insert the Piconet parameter change element into its beacons with the Change type set to PARENT_SYNC, 7.4.5 and force its DEVs to the AWAKE state.

Any DEV in the child or neighbor piconet shall keep listening until it has received a beacon with CTA from its PNC without the Piconet parameter change IE present.

8.2.7 Setting the BSID and PNID

<add page 159, line 43, TR>

The PNC shall not change its PNID to the same value as any of its child or neighbor PNCs.
8.6 Synchronization

< add three new subclauses, TR>

8.6.5 Moving Beacon

The PNC may need to move its beacon due to interference that coinsides with its beacon transmission time. Moving a beacon means that the superframe duration is unchanged while the position of the beacon is moved to before or after the normal beacon interval. During handover, the private CTA for a child or neighbor piconet may have been moved. Thus the child or neighbor PNC needs to inform its DEVs about where to find future beacons from the child or neighbor PNC.

If the PNC wishes to move its beacon position, it shall insert the piconet parameter change IE, 7.4.5, into NbrOfChangeBeacons beacons with the Change type set to MOVE and the BeaconDuration set to the delay of the first beacon after this sequence compared to previous beacon transmission time.
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Figure nnn – moving the beacon position

8.6.6 Changing superframe duration

The PNC may need to change the duration of its superframe. This means that the beacon may be sent with larger or smaller intervals than the present beacons. Causes for the change may be that the PNC may find that a more optimized allocation of CTA would be possible with a different superframe duration. Another reason may be a interfering pulse source transmitting with regular intervals. The PNC can avoid the interference by changing its superframe duration to the same size as the interval of the interfering transmissions and allocate a private CTA to mark the interference periods unuseable for other CTA allocations.

If the PNC wishes to change its superframe duration, it shall insert the piconet parameter change IE, 7.4.5, into NbrOfChangeBeacons beacons with the Change type set to SIZE and the BeaconDuration set to the size of the superframe following the first beacon after this sequence.
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Figure nnn – changing superframe duration

8.6.7 Maintaining synchronization in child and neighbor piconets.

<this solves the problem that the private CTA may have been moved during superframe size change or move>

A child or neighbor PNC receiving a parent beacon with a Piconet parameter change information element, where the Change type is being set to MOVE or SIZE, shall immediately insert the Piconet parameter change element into its beacons with the Change type set to PARENT_SYNC, 7.4.5 and force its DEVs to the AWAKE state.

Any DEV in the child or neighbor piconet shall keep listening until it has received a beacon with CTA from its PNC without the Piconet parameter change IE present.

8.11 Dynamic channel selection

<change page 193, line 46-52, TR>

When the PNC returns to the current channel it shall send a beacon at the appropriate time. If a better channel is available and the PNC decides to switch channels, the PNC shall send the piconet parameter change element in its beacon for NbrOfChangeBeacons beacons, 6.3.17.1. The channel change shall take effect starting with the first beacon after the last of the beacons with the piconet parameter change IE has been sent.

the PNC may send the piconet parameter change element indicating the new channel and the time-out for

changing the channel. The DEVs that received the beacon with piconet parameter change element shall

change the channel to the new channel within the time-out duration immediately before the first expected beacon on the new channel and wait for beacons in the new channel. All DEVs shall stay awake and not transmit on the new channel until a beacon with correct FCS from the same PNC has been received on the new channel. 

Whenever another channel is not available, the PNC may decide to stay in the same channel and hence may

not send piconet parameter change element in its beacon.

<delete page 194, line 3-5, TR>

If there are DEVs in APS mode, the PNC shall set the appropriate PCTM bits in order to switch the DEVs

into ACTIVE mode. The PNC shall not be required to wait until all DEVs in APS and SPS modes are awake

before changing channels.

 An SPS DEV is not required to switch to ACTIVE mode when there is a channel change in progress. However the SPS DEV should change channels at the time indicated in the channel change element.

<add clause, page 194, TR>

8.11.1 Maintaining child and neighbor piconets during a channel change.

<this solves the problem that the child / neighbor piconet will get lost during a channel change>

A child or neighbor PNC receiving a parent beacon with a Piconet parameter change information element, where the Change type is being set to CHANNEL, shall immediately insert the Piconet parameter change element into its beacons with the Change type set to PARENT_CHAN and the NewChannel set to the same value as in the parent beacon, 7.4.5 and force its DEVs to the AWAKE state. The child or neighbor PNC shall also set the Coundown value to the same as in the parent beacon, regardless of how many beacons per parent superframe the child or neighbor PNC sends.

Any DEV in the child or neighbor piconet that receives a beacon with this IE shall stay awake and keep listening for an IE from its PNC with the countdown field set to 0, or if applicable the absense of beacons. It shall then switch channels to the channel indicated in the IE and keep listening until it has received a beacon with CTA from its PNC on the new channel.

A neighbor PNC may opt not to switch channels for its piconet. In that case it shall just stay on its current channel and eventially it will be disassociated by the parent PNC, once its ATP runs out. If the neighbor stays on the current channel it shall remove the parent PNID element from its beacon after the piconet parameter change countdown sequence is completed.

A child or neighbor PNC cannot initiate a channel change.

Selection of AC for handover in 802.15.3

comment 132

Resolution [12] 
The method of selecting the preferred AC is wrong. A child PNC should be first choice, a 802.15.3 capable neighbor second (how do we know?), AC des, AC capable, thereafter.

It is essential that the AC can handle all associations and streams of the current PNC. SEC and PSAVE if used, Rate, comes last. Table 51 is based on some legacy, AC announcement doesn’t exist and Transmit power is not known.

6.3.5.1 MLME_ASSOCIATE.request

<add parameters, page 34, line 48-51, TR>

MLME_ASSOCIATE.request

  (

  CapabilityInformation,

  AssociationTimeoutPeriod,

  PNCMaxAssociations,

  PNCMaxStreams,

  DEVPIconetServicesIE,

  AssocTimeout

 ) 

Table 9 – MLME_ASSOCIATE primitive parameters

	Name
	Type
	Valid Range
	Description

	PNCMaxAssociations
	Integer
	0-252
	If the DEV is capable of becoming PNC, this value
should be set to the maximum number of associations
the DEV can handle, otherwise set to 0

	PNCMaxStreams
	Integer
	0-252
	If the DEV is capable of becoming PNC, this value
should be set to the maximum number of streams
the DEV can handle, otherwise set to 0


7.5.1.1 Association request command

<add fields on page 129 line 46, TR>

Figure 48 –Association request command frame format

	octets:1
	1
	6
	2
	2
	1
	1

	Element ID
	length=12
	DEV address
	ATP
	Capability field
	Max associations
	Max streams


<insert page 129, line 50, TR>

Max associations is the maximum number of associated DEVs this DEV can handle as a PNC. If the AC bit in the capability field is set to 0, the Max association field shall also be set to 0.

Max streams is the maximum number of streams this DEV can maintain as a PNC. If the AC bit in the capability field is set to 0, the Max streams field shall also be set to 0.

8.2.3 PNC handover

<insert page 153, line 21-26, TR>

If during the life of a piconet the PNC decides to either leave the piconet or to transfer its PNC responsibilities

to another DEV, the PNC shall attempt to choose a DEV that is capable of being a PNC as its successor. As a first selection criteral it shall select a child PNC or an 802.15.3 capable neighbor PNC that fulfills the piconet’s security criteria.

The AC bit in the capability field, 7.4.4, is used to indicate that a DEV is capable of being a PNC. Before handing over to the AC, the current PNC shall assure that the new PNC is capable of handling all the currently assigned  associations and streams, as indicated by all DEVs in the association command frame. If the PNC cannot find an AC that is capable of handling all associations and streams, it may choose to disassociate DEVs and terminate streams down to an amount the most capable AC can handle. Alternatively it may choose to do a piconet shutdown, 8.2.6. The PNC shall use the capabilities information of the other DEVs in the piconet with the evaluation criteria defined in Table 51 to select the most qualified AC that is currently associated in the piconet to be the new PNC.

Table 51 – comparison order of fields in AC announcement command for selection of AC
<delete these items, since they are not known on page 155, line 3-16, TR>

	Order
	Information
	Note

	5
	Max number GTS
	Higher value is preferred

	6
	Transmit power level (PHY dependent)
	Higher value is preferred


<change page 155, line 22, TR>

If only one DEV has the PNC Des-Mode bit set, then that DEV would become PNC,provided all other parameters are fulfilled.

System change piconet wakeup in 802.15.3

comment 134

Resolution [13] 
The current wakeup mechanisms are not sufficient to wake up a DEV when a major system change occurs. Examples are channel change, PNC handover, beacon duration or location change, shutdown and PNID change. A method is needed to allow all APS and SPS devices to easily check if a system change is in progress. The intervals for such checks must be decided by PNC.

Rather than complicating the standard with more programmable constants, we just specify that there is a system change bit that must be read every 4th beacon. If the bit is set, the DEV needs to read the entire beacon to get the information about what kind of system change is occuring. PNC may only issue one system change at a time. Once the DEV has read the beacon it may sleep, as long as it is prepared to comply with the system change when it occurs. If the bit is not set and the DEV has nothing else to do, it doesn’t need to read the rest of the beacon. To facilitate the maximum amount of power save, we put the bit in the MAC header. Even though it’s normally not kosher to use the header for only PNC use, the saved power and increased efficiency makes it worth while!

7.2.1 Frame control field.

<Replace bit 11, formerly Pad bit, with System Change, page 102, line 48, TR>

Figure 7 – Frame control field format

	b15-b14
	b13-b11
	b10
	b9-b8
	b7
	b6
	b5
	b4
	b3-b0

	Protocol
version
	Frame
type
	SEC
	ACK
request
	Delayed
ACK policy
	Retry
	More 
data
	System
change
	Reserved


7.2.1.8 System change field

<change, formerly Pad field, page 104, line 26-30, TR>

This bit is set to 1 by PNC in the header of the beacon frame every time a major change in the piconet is in progress. When no system change is in progress, this bit is set to 0. Each DEV that receives a beacon which header has this bit set, shall set this bit in all its own headers in the following superframe. A DEV that receives a frame with this bit set shall fully interpret the current or following beacon to inform itself about the kind of system change in progress.

The PNC use of this bit is described in 8.6.8.

8.6.8 Maintaining piconet synchronization during system change

<add clause page 183, TR>

Every DEV is required to wake up and receive the header of minimum every 4th beacon, regardless of power save state. If the System change bit is set, the DEV shall read the complete beacon frame to find out the type of system change. It shall continue to do so until the system change bit is no longer set in the header of a beacon. If the bit is not set, the DEV may opt not to interpret the rest of the beacon if it’s in the SLEEP state.

The PNC shall set this bit  during 4 consequtive beacons during a system change, ending with the beacon with the change information element countdown =0, or in the case of a shutdown with its last beacon.

To increase the probability of a successful change, every DEV shall copy this bit from the previous beacon when sending their own frames. If a DEV transmits in a pseudo-static GTS after having missed the preceding beacon, it shall not set this bit. A child or neighbor PNC shall also set this bit in its beacons as long as the parent beacons has this bit set.

A DEV that receives a frame other than a beacon with the System change bit set shall stay awake and fully interpret the following beacon. It shall continue to read the beacons until the system change bit is no longer set in the header of a beacon.
<if the clause 8.6.8 is accepted, the following line shall replace all references to AWAKE state, PCTM bits, etc in the following clauses:, TR>

<new text>

During this procedure the PNC shall set the System change bit, as described in 8.6.8.

<clauses:>

8.2.3 PNC Handover

8.2.6 Stopping piconet services

8.2.7 Setting the BSID and PNID
8.6.5 Moving Beacon
8.6.6 Changing superframe duration
8.6.7 Maintaining synchronization in child and neighbor piconets

8.11 Dynamic channel selection

8.11.1 Maintaining child and neighbor piconets during a channel change

8.12 Power management

<add sentence page 195, line 24, TR>

Regardless of power save mode, the DEV shall always wake up to chack the system change bit as described in 8.6.8.

Power save modes in 802.15.3

comment 136

Resolution [14] 
The powersave modes are a disaster. They don't conform to the other frame formats, neither to the terminology of the rest of the standard. The beacon shares no info about when a certain SPS is awake. There is no handover procedure. A DEV can join several SPS but how does it know when to be awake? How do you send to broadcast of DEVs are in different SPS? What are you supposed to do with "suspended CTA?"? How does transmitters know when an intended receiver is awake? How does it fit wit with ATP? With pseudostat? with subrate? The APS doesn't work either, since there is no commonly agreed upon wake beacons to put the PCTM in. How is PNC supposed to calculate available CTA when DEvs of different SPS may end up with all their CTA needs in the same superframe at some intervals? The idea with PCTM is wrong since PNC should accept or reject CTR instantly. SPS interval is mentioned in clause 8 but never defined.

5.3.10 Power management

<change page 19, line 34-36, TR>

This standard provides two techniques a power save mode to enable DEVs to turn off for one or more superframes: asynchronous power save (APS) mode and sychronous power save(SPS) mode. In the piconet, DEVs operate in one of three two modes, ACTIVE mode, APS mode or SPS or PSAVE mode.

<change page 19, line 38-44, TR>

APS PSAVE mode, 8.12.1, is used by DEVs that have no current time allocations to go to sleep for multiple superframes. The DEV sends a request to the PNC when it wants to enter the PSAVE mode. The PNC terminates all streams to the PSAVE DEV and informs the piconet by setting the DEV’s bit in its PS status bitmap in the beacon. with a wakeup time and the PNC responds either with the time requested, a shorter time period or a rejection. If the request is accepted, the DEV switches to APS mode and is not required to listen to beacons. If another DEV in the piconet requests channel time with the APS DEV, the PNC indicates this in the pending channel time map (PCTM) information element in the beacon. When the APS DEV sees this element with its DEVID indicated, it will switch into ACTIVE mode. If the DEV wishes to stay in APS mode, it needs to send a request, 7.5.7.1, to the PNC before the wakeup time expires. PNC will at intervals send wake beacons. All DEVs, including DEVs in PSAVE mode are required to listen to the wake beacons. All asynchronous traffic to DEVs in PSAVE mode will be allocated in the wake beacon.

<delete page 19, line 46, to page 20, line 2, TR>

6.3.19 Power save operation

<delete whole clause, page 74, line 45 – page 79, line 11, TR>

6.3.19 Power save operation

<make new clause, page 74, line 45, TR>

Table 23 – MLME_ PS_MODE_CHANGE primitive parameters

	Name
	Type
	Valid Range
	Description

	PSMode
	Enumeration
	ACTIVE, PSAVE
	The PS Mode requested by the DEV DME

	ModeChangeTimeout
	Duration
	0-65535
	duration in millisecond after which the operation
shall be considered failed and return TIMEOUT

	ResultCode
	Enumeration
	SUCCESS,TIMEOUT
	Indicates the result of the operation


6.3.19.1 MLME_ PS_MODE_CHANGE.request

MLME_ PS_MODE_CHANGE.request

  (

   PSMode,

   ModeChangeTimeout

 )

6.3.19.1.1 When generated

This primitive is generated by the DME when it desires to change the PS mode.

6.3.19.1.2 Effect of receipt

Upon receipt of this primitive, the MLME will send the PS mode change command to PNC indicating the new PS mode. If the MAC is already in the ACTIVE state when the primitive is passed with the PSMode ACTIVE, MLME shall take no action before responding with the MLME_PS_MODE_CHANGE.confirm

6.3.19.2 MLME_ PS_MODE_CHANGE.confirm

MLME_ PS_MODE_CHANGE.confirm

  (

    ResultCode

  )

6.3.19.2.1 When generated

This primitive is sent by the MLME with the ResultCode set to SUCCESS if it got an acknowledgement from the PNC on the PS mode change command, otherwise TIMEOUT.

6.3.19.2.2 Effect of receipt

The DME is informed about the result of the MLME_PS_MODE_CHANGE.request

6.5.4 , Table 28, MAC PIB characteristic group parameters

<delete page 83, line 9-18, TR>

<delete Table entries:>

MACPIB_PowerManagementMode
MACPIB_PowerManagmentAllowed
7.4 Information Elements

Table 46 – Information elements

<change entries on page 116, line 3-5, TR>

7.4.3 Piconet synchronization parameters

Table 23 

<add 1 octet, TR>

	b7
	b6-b0

	wake beacon
	wake-beacon
countdown


The wake-beacon bit is set to 1 if the current beacon is a wake beacon, otherwise it’s set to 0.

The wake-beacon countdown indicates how many beacons there will be before the next wake beacon. At the beacon where the countdown would have reached 0, the countdown value is set to the the value of the next count down. If PNC wishes to chain multiple wake beacons, it shall set the wake beacon bit to 1 and the countdown field to 0 in all except the last wake beacon. The last beacon is coded as a normal wake beacon.

//This fits as a information field according to Bill Shvodian’s proposal.

	0x0E
	Traffic Indication Map
	7.4.15

	0x0F
	SPS Status
	7.4.16


7.4.15 Pending channel time map (PCTM)

<delete this subclause, page 124, line 23 – 50, TR>

7.4.16 SPS Status

<delete this subclause, page 125, line 1-14, TR>

7.4.16 PS Status

<add subclause, page 125, line 1-14, TR>

	octets :1
	1
	0-8

	Information IE
	length = 1-8
	PS bitmap


Figure 40 – PS status information element format

Traffic bitmap only set in wake beacons, 7.4.3.

The bits in the bitmap indiates which DEVs are currently in PSAVE mode. A bit for a DEV is set to 1 if the DEV is in PSAVE mode, otherwise it’s set to 0.

The map is built as follows:

	
	
	

	1

2

3

4

5

6

7

8


	9

…


	…


No more octets than are needed to represent all associated DEVs are inserted.

7.5.5.1 Channel time request command

Figure 73 – Channel time request block for a particular stream

<delete field SPS Set index, page 140, line 37, TR>

<delete page 140, line 50-51, TR>

7.5.5.2 Channel time status response command

<add page 142, line 50, TR>

8 => DEST_PSAVE

7.5.7 Power management commands

<delete whole clause, page 145, line 38 – page 150, line 19, TR>

7.5.7 Power management commands

This command is used by a DEV that wants to change its power save mode.

7.5.7.1 PS mode change command

This command shall only be sent by an associated DEV to its PNC.

The PS mode command shall be formatted as illustrated in Figure 83

	octets:2
	2
	1

	Command type
	length = 1
	PSMode


Figure 83 – PS Mode change command format

The PSMode field indicates the current powersave mode field of the source DEV

0 => ACTIVE

1 => PSAVE

2-255 Reserved

8.2.7 Setting the BSID and PNID

<delete page 159, line 53 – page 160, line 3, TR>

8.4.4.1 Guaranteed Time slots

<delete page 167, line 24-26, TR>

8.5.1.1 Isochronous stream creation

<insert page 175, line 52, TR>

No isochronous stream shall be created if the trgtId is in PSAVE mode.

<add page 176, line 5, TR>

,DEST_PSAVE, 

8.5.2.1 Asynchronous channel time creation and modification reservation
<insert page 181, line 39, TR>

If any of the DestID is currently in PSAVE mode, PNC shall allocate the CTA with the PSAVE DEVs in the next wake beacon. It’s the responsibility of the source DEV to be able to handle different CTA for DEVs in PSMode from DEVs in ACTIVE mode.

If at any time PNC finds that one or more of the DEVs of a destination list is in PSAVE mode, it shall allocate all the requested CTA in wake beacons if there is enough available CT. Otherwise it shall allocate all the CTA in non wake beacons and allocate as much as possible in the wake beacon.

8.6.2 Beacon generation

<add page 183, line 34, TR>

At intervals to be chosen by the PNC, the PNC shall send a wake beacon. The wake beacon is a normal beacon with the difference that all DEVs are required to listen to it regardless of power save mode. The PNC shall set and decrement the wake-beacon countdown information field, 7.4.3, to enable DEVs to synchronize their sleep period with the next wake beacon.

8.11 Dynamic channel selection

<delete page 194, line 1 – 5, TR>

8.12 Power management

<delete whole clause, page 195, line 1 – page 204, line 46, TR>

8.12 Power management 

There are two states defined for this standard. They are AWAKE and SLEEP state. There are two modes of powersave defined for this standard. They are ACTIVE and PSAVE mode. Being in the AWAKE state is defined as listening for traffic. Being in the SLEEP state is defined as having the receiver is shut off. In the ACTIVE mode, a DEV listens to all beacons and will listen in all CTA where its DEVID, BcstId or McstID is indicated as destination. In the PSAVE mode, the DEV is only required to listen to wake beacons and listen to asynchrnous CTA where its DEVID, BcstId or McstID is indicated as destination. Regardless of power save mode, a DEV is allowed to go to the SLEEP state during all GTS where it is not a destination. A DEV is also allowed to switch to the AWAKE state during any time when it’s in PSAVE mode.

Wake beacons are identified with a down counter and it’s the responsibility of the DEV using PSAVE mode to synchronize with the beacon’s wake beacon countdown field before entering the sleep state.

A DEV shall always associate and authenticate with the piconet starting in the ACTIVE mode.

8.12.1 PSAVE mode

A DEV shall send a PS mode command to the PNC with the PSMode field set to PSAVE, and get this command acknowledged, before entering the PSAVE mode.

In the PSAVE mode a DEV cannot send or receive on isochronous streams. If there are any streams allocated where the PSAVE DEV was either source or destination, these streams shall be terminated by the PNC.

The PS status bitmap in the beacon shall serve as indication to a DEV that its peer has gone into PSAVE mode and all streams to this DEV is terminated. The DEV shall indicate to its DME all terminated streams with the MLME_STREAM_TERMINATE.indication.

A DEV in PSAVE mode shall listen to all wake beacons, as announced by PNC. CTA where the PSAVE DEV is destination will be allocated in the wake beacon.

A DEV may listen during other times even if it’s in the PSAVE mode.

The DEV may leave the PSAVE mode by sending a PS mode command to the PNC with the PSMode field set to ACTIVE. Once this command is send the DEV shall regard itself as in the ACTIVE mode regardless if the command was acknowledged by the PNC or not.
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Figure 131 – DME initiating change to the PSAVE mode
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Figure 132 – DME initiating change to the ACTIVE mode

8.12.2 Live check

Every DEV, regardless of power save mode, shall send a PS mode command at a minimum once per ATP to maintain association status. If no change is in progress, the DEV needs to send the PS mode command within one ATP of its last acknowledged command sent to the PNC.

Table F.4—MAC sublayer functions

<page 346, line 24-31, TR>

<delete table entries:>

MLF24.1 - Asynchronous power save

MLF24.2 - Synchronous powersave (support for at least one SPS set)

MLF24.3 - Synchronous power save (support for at least four SPS sets)

Handover DEVID conflicts in 802.15.3

comment 138

Resolution [15] 

When handing over to a child or neighbor, it is possible that the total amount of DEVs is greater than what the new PNC can handle. It is also possible that we get a conflict in DEVIDs between old and new piconet./KO

Several additions are needed to support this. The creation of a child or neighbor must be based on a request for a group of DEVIDs to be confirmed by parent PNC. This shall be done between association and channel time request.  Added MLME are needed as well. Another problem is doing handover if child or neighbor piconet(s) are served. We need to add information about child/neighbor to the new parent PNC.

<Add to clause 6, TR>

Table x – MLME_START_SUBNET primitive parameters

	Name
	Type
	Valid Range
	Description

	OrigID
	Integer
	Any valid DEVID
as defined in 7.2.3
	Specifies the DEVID of the originator
of the MLME request

	PiconetType
	Enumeration
	CHILD,NEIGHBOR
	Specifies the type of piconet as defined in 8.2.4 and 8.2.5

	NumberOfClients
	Integer
	0-252
	The requesting DEVs association capabality and in the response the allowed amount of associations in the subnet.

	StartDEVID
	Integer
	1-251
	The DEVID of the first association in the subnet.

	NumberOfStreams
	Integer
	0-252
	The requesting DEVs stream allocation capability and in the response the allowed amonut of streams in the subnet.

	StartStreamID
	Integer
	1-251
	The StreamID of the first stream in the subnet

	NewPNID
	Integer
	0-65535
	The PNID of the new subnet

	ReasonCode
	Enumeration
	SUCCESS, CHILD_UNSUPPORTED,

NEIGHBOR_UNSUPPORTED,

CT_UNAVAILABLE
	


MLME_START_SUBNET.indication

  (

     OrigID, 

     PiconetType,

     NumberOfClients,

     NumberOfStreams

     NewPNID

  )

When generated:

This primitive is sent by the PNC MLME after receiving a start subnet request command.

Effect of receipt:

The PNC DME is notified about a request to start a child or neighbor piconet.

MLME_START_SUBNET.response

  (

    OrigID,

    StartDEVID,

    NumberOfClients,

    StartStreamId,

    NbrOfStreams,

    ReasonCode

  )

When generated:

This primitive is sent by the PNC DME as a result of the receipt of an MLME_START_SUBNET.indication

Effect of receipt:

The PNC MLME creates a start subnet response command and sends to the indicated DEV.

Clause 7, new frames:

create subnet request command

	octets:2
	2
	2
	1
	1
	1

	Command ID
	Length=5
	NewPNID
	SubnetType
	NbrOfAssociations
	NbrOfStreams


SubnetType:

0 => Client

1 => Neighbor

2-255 Reserved

create subnet response command

	octets:2
	2
	1
	1
	1
	1
	1

	Command ID
	Length=6
	StartDEVID
	NbrOfAssociations
	StartStreamID
	NbrOfStreams
	ReasonCode


ReasonCode:

0 => SUCCESS

1 => CHILD_UNSUPPORTED

2 => NEIGHBOR_UNSUPPORTED

3 => CT_UNAVAILABLE

4-255 Reserved

At this point I stop the detailed resolutions and just list the problems to solve.

1) DEVID conflict of members in piconet when handing over to child or neighbor.

Why? Old PNC must shift its PNID to the same as the new PNC to be able to
hand over the DEVs. Consequently both old and new PNC may have a DEV with the same DEVID.

solution: insert a new request after association of a PNC candidate:

start subnet request command [PNID, NbrOfDevs, NbrOfStreams, PicoNetType]

start subnet response command [StartDEVID, NbrOfDevs, StartStreamId, NbrOfStreams]

This interaction makes it possible for the child or neighbor to only use a subset of the available DEVIDs and thus a conflict cannot occur if their networks are merged in a future handover.

2) Same problem with CTA’s. They can have the same stream index. Same solution.

Handover DEVID conflicts in 802.15.3

comment 139

Resolution [16] 

We cannot have unspecified vendor specific commands and IE.

Solution: 

Provide a mechanism for DEVs to find out if they are of the same vendor. Reserve an area for vendor specific commands and IE.

<Make New IE in the standard defined area, TR:>

Figure nn - Vendor Information Element

	1
	1
	8-63

	IE ID
	Length=8-63
	Vendor string


<Add IE subclause in clause 7, TR:>

Vendor element, if used, shall be exchange during association.

The vendor IE may also be exchange by the probe command to enable vendor specific command exchange in peer to peer frame exchanges.

Before using vendor specific commands and IE, both DEVs shall have used the vendor IE to assure that they will have the same interpretation of the commands and IE.
<7.4, Table 46 page 116, TR>

	Element ID
	Element
	Subclause

	0x17-0x7F
	Reserved
	

	0x80-0xFF
	Vendor specific
	


<7.5, Table 48, page 128-129, TR>

	Command Type
	Command Name
	Subclause
	Associated
	Authenticated

	0x0020-0x00FF
	Reserved
	
	
	

	0x0100-0xFFFF
	Vendor Specific
	
	
	


<Add Vendor IE to, TR>:

7.5.1.1 Association request command

Vendor IE = Vendor string of associating DEV

7.5.1.2 Association response command

Vendor IE = Vendor string of PNC
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