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1) Management Time Slots

Clause 7.4.x Where to put CAP restriction bits? Piconet Synchronization IE?
Table or fig:

B0 – Data in the CAP

B1 – Commands (not including Association) in the CAP

B2 – Association Command in the CAP

B3 – EPS in the CAP

Frames of each type are only allowed in the CAP if the corresponding CAP restriction bit is set to one.  If the CAP restriction bit is set to zero, those type of frames are only allowed in the CFP.  The PNC may choose to limit the types of frames in the CAP so that it can minimize the size of or eliminate the CAP altogether.

Should no CAP be default or even the only mode?

New Clause 8.3.3 Slotted Aloha Access in MTS slots

Management Time Slots (MTSs) are identical to GTSs except that the PNC address (zero) is the source or the destination address in the CTA.  An open MTS is an MTS where the source address in the CTA for the MTS is the broadcast address.  Any DEV associated to the piconet can attempt to send a command frame to the PNC in an open MTS.  An MTS with the association address as the SA in the CTA for the MTS is called an association MTS.  Any station not currently associated to the piconet can attempt to send an association command to the PNC in an association MTS.  Association commands are not permitted in open MTSs.  Likewise, only association commands are allowed in association MTSs.    

Slotted Aloha is the access mechanism in an open MTS or an association MTS.  The access to an open or association MTS shall be controlled by a contention window CWa  maintained by each DEV.  The contention window shall be derived from the number a, where a is the number of retransmission attempts made by the DEV. For the first access attempt, a shall be set to 0. The size of the contention window, CWa,is defined as follows:
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The open or association MTS used for the ath retransmission attempt shall be chosen by a uniformly distributed random integer value ra within the interval [1, CWa].  The random number generator is not specified.  The DEV shall start counting ra from the open or association MTS slot in the next superframe.  The lack of an ACK indicates the failure of the previous access attempt, but the presence of an ACK does not necessarily equal success for an association frame since all stations attempting to associate use the same unassigned SA.  See clause 8.2.5 for a description of the Association process.  

This first broadcast or unassigned MTS is specified by number 'ra=1'.  The open or association MTS with number equal to ra is the slot that the DEV shall access.  The DEV shall not access the MTS before its counter has reached the open or association MTS with the number equal to ra. After receiving an ACK, a shall be reset to 0.  

Clause 8.12.3.5 Additional Traffic to EPS DEVs

Add the following paragraph:

If management time slots are used, the PNC shall only assign management time slots for a device in EPS mode during superframes when the EPS device is scheduled to be listening to the beacon.  

Static GTS

Clause 7.5.21 Figure 49

Change Reason code to 4 bits.  Use 2 bits for GTS type.  2 bits reserved.  

Note: Modified stream management command appears below.

Clause 8.3.3.1

Add the following sentence:

There are three types of GTS: dynamic GTS, Static GTS and pseudo-static GTS.  The type of GTS slots are indicated in the stream management command as specified in 7.5.21.

New Clause 8.3.3..1.1 Dynamic Guaranteed Time Slots

The PNC is free to move dynamic GTSs within the superframe on a superframe by superframe basis.  This allows the PNC the flexibility to rearrange GTS assignments to optimize the utilization of the slot assignments.  The PNC can move a dynamic GTS by simply changing the CTA parameters in the Beacon.

New Clause 8.3.3.1.2 Static Guaranteed Time Slots

The PNC is not allowed to move the position of a static GTS slot in a superframe after the GTS has been assigned.  Static GTSs require a stream connection – non stream GTSs cannot be static.  The indication of the type of GTS is contained in the Stream Management command.  DEVs can request a change in a static Slot channel time using the Channel Time Request command.  

New Clause 8.3.3.1.3 Pseudo Static Guaranteed Time Slots

Pseudo static GTSs can be moved by the PNC, but the PNC must notify the affected DEVs by sending them acknowledged Channel Time Grant frames with the new CTA.  As with dynamic GTSs, the PNC can rearrange pseudo static GTSs so that the GTS assignments can be optimized, but it must use the Channel Time Grant and coordinate the channel time grants with the CTAs in the beacon.  

Before a pseudo static GTS is moved, the PNC shall ensure that the new position is unoccupied by another GTS.  Then, the PNC sends a directed channel time grant to the receiving DEV so that the receiving DEV is listening to both the old GTS position and the new position.  This channel time grant contains both the old and the new CTA.  If the old and the new position overlap, the CTA can be one larger CTA.  

Next the PNC sends a channel time grant to the transmitting DEV that contains only the new CTA.  By moving the receiver first, the PNC ensures that no frames are lost if Channel time requests are corrupted.  

Lastly, the PNC sends a channel time grant to the receiving DEV which only contains the new CTA.

Figure 1 CTA Assignment Sequence for pseudo-static GTSs[image: image2.wmf]Contention Free Period
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 DEVs can request a change in a pseudo-static Slot channel time using the Channel Time Request command.  

Modified Clause 8.3.3.2 paragraph 1 (changes in red)

The DEVs associated with a PNC shall send their changes in channel time requirement whenever they wish to make a change. Once a request for channel time is received from a station, the PNC shall remember that as the outstanding request for every superframe until, a change in request is received from the DEV. In addition to this the PNC shall make use of the properties of the stream provided during the stream connection process.  The slot assignments within the CFP are based on the current pending requests from all the DEVs and the currently available channel time within the CFP.  The slot assignments for dynamic GTS may change from superframe to superframe as required by the PNC.  A lot assignments for pseudo-static GTS slots require directed channel time grant commands.  All of the slot assignments are broadcast in the beacon. The PNC may announce the slot assignments in directed or broadcast channel time grant command in addition to the announcement in the beacon. However, additional announcements by the PNC shall not change from what was broadcast in the beacon. The start time of all the GTSs are with reference to the start of beacon frame, whether they were announced in beacon or channel time grant command. The algorithm used to allocate the channel time and assign slots is beyond the scope of this standard. Channel time requests that are ACKed are valid until the next channel time request is made.

Modified Clause 8.3.3.2 paragraph 4

In any superframe there may be one or more DEVs in the piconet that receives the Beacon in error. This may not happen to the same DEV all the time but may happen to different DEVs at different times depending upon their location and type of interference they are subjected to. 

If a DEV did not receive the CTA information beacon correctly, it shall not access the channel dynamic GTS during CFP.  Stations with static or pseudo static GTS(s) are allowed to transmit during these GTS(s) as long as the number of consecutive lost beacons is less than or equal to MaxLostBeacons.  A DEV shall stop transmitting in its static and pseudo-static GTS when the number of consecutive lost beacons exceeds MaxLostBeacons.   
The channel time grant command gives the flexibility to the PNC to broadcast the CTA information during the superframe in addition to the beacon. This increases the chances of all DEVs obtaining the allocation information. In addition, this also provides the flexibility to the PNC to help preserve the QoS by sending directed channel time grant command to a DEV that may be experiencing more than usual channel errors during certain time segments. The PNC may use the channel statistics to decide whether to send such a directed channel time grant command. Note that when channel becomes too severe for the DEV to receive the beacon, the directed channel time grant command or the data frame itself there is little help that can be provided to that DEV through these channel time grant commands.

Private GTS  (was formerly known as Unassigned GTS )

New Clause 3.3.3.3 Private GTS 

A private GTS is a GTS where the same DEV is the source and destination.  A private GTS is not used for communication in the piconet.  Rather, it is used to reserve channel time for some other use.  The other use may be for another 802.15.3 piconet, or a different type of network sharing the same channel.  

Private GTS slots will usually be static GTS slots, so that the slot is periodic for the other use.  A DEV requests a private GTS slot by inserting it’s own AD-AD in the source and destination address for the stream and channel time request.  

Modified Stream Management Command

Reserved Byte for max Delayed ACK frames in stream Mgt Command (Issue 310) and source/target address field in stream management command (Issue 400)

Figure 49 Modified Stream Management Command

	Octets: 2
	2
	2
	1
	1
	1
	1
	1
	1
	20

	Command

type
	Length

(=30)
	Stream request

identifier
	Originator

AD-AD 
	Target

AD-AD
	DSAA
	Max Frames (delayed ACK)
	Reason code/GTS type
	reserved
	Stream QoS

parameters


Note: Reserved field will not be needed if the stream QoS parameters become odd after pending changes.  

New Figure Reason code / GTS Type field (after figure 50)

	4 bits
	2 bits
	2 bits

	Reason Code
	GTS Type
	reserved


Replace line 50 and 51 of page 95 with the following:

The Originator AD-AD is the 8 bit address of the originator of the stream management command.  The Target AD-AD is the 8 bit address of the target of the stream management command.  

Add the following text after line 29, page 96:

Max Frames specifies the maximum number of frames that can be outstanding when the ACK policy for the stream is Delayed ACK. 

DEV CTA Status Information Element

New Clause 7.4.x DEV CTA Status  Information Element

This element is a 256 bitmap where each bit corresponds to an AD-AD.  The PNC sends the DEV CTA Status element in the Beacon.  The purpose of this element is to enable a DEV to know if any CTAs where it is a SA or DA have change since the last Beacon.   If any of the CTAs for a given DEV has changed since the last Beacon, the bit corresponding to the AD-AD for that DEV shall be set to a one.  If none of the CTAs for that DEV have changed since the last beacon, the bit corresponding to the AD-AD for that DEV shall be set to zero.  If a broadcast CTA has changed since the last beacon, the broadcast CTA bit will be set, and not all bits in the bitmap.  

	Octets:1


	1


	8



	ElementID


	Length=8
	lsb                             DEV CTA Status bitmap                             msb




Figure 2 DEV CTA Status Information Element

If a DEV correctly received beacon n, it does not need to process the CTAs in beacon n+1 if its DEV CTA Status bit and the broadcast CTA status bit in beacon n+1 is set to zero.  If its DEV CTA Status bit is set to one or the broadcast CTA status bit, the DEV shall process the CTAs in that beacon.  
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