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Introduction

Document 802.15-4/142r0, Broadcast to Broadcast CTAs (Multiple CAPs), from the March 2004 meeting described a solution that provides:
· Additional opportunities for communication within a given superframe through the use of multiple CTAs similar in functionality to CAP

· Support for peer-to-peer MCTAs

· Implementation via PNC placing BcstID as SrcID and DestID in CTA IE blocks

· Use of stream index to differentiate between CTA CAP and peer-to-peer MCTA
Document 4/142r0 presented an optional path that removes open MCTA or association MCTA as being redundant with the new peer-to-peer MCTA. The following text takes the additive option that does not remove open/association MCTAs. Additional discussion may determine that there would be no significant impact to devices with the merging of the three slotted aloha MCTA forms.
Summary of impacted sections of 802.15.3:2003

Clause 6 changes TBD
Clause 7 changes include:

· New channel time allocation block features. 

· Piconet Synchronization parameters additions to indicate extended CAP use {and consider what is allowed (association, command, data) in ECAPs

· Changes to the channel time request command allowing requests for ECAPs similar to the existing request for additional MCTAs.
Clause 8 changes include:

· Introduction to the dual contention methods
· Description of Extended CAP added

· Description of peer-to-peer MCTA {actually multi use that includes data}

· Update of 8.4.3.3 Management CTAs in part to improve readability and place a table to supplement the text. With Peer-to-Peer, the text doesn’t read well.
· Minor text changes to other sub-clauses of 8.4 to account for the two new capabilities.

Annex – A new annex provides guidance on use of the contention schemes. Included are suggestions on new asynchronous capability and latency reductions for piconet control. The dynamic nature of distribution of CAPs or MCTAs will also be included.
New or changed text
7.3.1.1 Non-secure beacon frame (changes)

For piconet mode field figure, change reserved bit 5 to be ECAP used bit. Reserved bits will change to b6 and b7.
Following the paragraph, If a bit for the CAP data, …..

If ECAPs are present, then they will follow the same rules as above. This shall apply to all ECAPs within the current superframe.

Following SEC mode field encodings table,

The ECAP used bit shall be set to one if the PNC will be using Extended CAP in the superframe.

7.4.1 Channel Time Allocation (changes)
Following the paragraph, If the CTA is for a neighbor ……
If the CTA is for Extended CAP (ECAP), 8.4.3.y, the DestID and SrcID shall both be the BcstID.

7.5.6 Channel time allocation request, modification, and termination commands
{The current CTRq has provision for requesting open MCTA distributions within the CTAP. A structure addition is recommended that adds requesting capability for ECAPs and to deal with the differences between open MCTAs and multi-use MCTAs.}
8.4.x.x Introduction to contention channel access (could fit into 8.4, Channel Access)
Media access using contention methods are CSMA/CA, 8.4.2, and slotted Aloha, 8.4.3.4.  CSMA/CA shall be used in the CAP, 8.4.2, and in extended CAP (ECAP), 8.4.3.y. Slotted aloha shall be used for contention MCTA, 8.4.3.3 and multi-use MCTA for contention peer to peer CTA ({need a good TLA}), 8.4.3.z.
The contention access schemes defined are shown in Table yyyy. For information, the non-contention MCTAs are shown in the table.

	Function
	Access type
	SrcID
	DestID
	Stream index

	Open MCTA


	Slotted aloha
	BcstID
	PNCID
	Management stream index

	Association MCTA
	Slotted aloha
	UnassocID


	PNCID
	Management stream index

	Mgmt down
	directed
	PNCID
	Reg. DEVID 
	Management stream index

	Mgmt up
	directed
	Reg. DEVID
	PNCID
	Management stream index

	Multi-use MCTA 
	Slotted aloha
	BcstID
	BcstID
	Management stream index

	Extended CAP 
	CSMA/CA
	BcstID
	BcstID
	Async stream index 


Table yyyy - Summary Table access types used for piconet management
8.4.3.y Extended CAP (ECAP)

Extended CAP provides additional opportunities, within the CTAP, for the PNC and DEVs to use for commands or data. ECAP allocations shall take on the same CAP control bits of the Piconet Mode field of the Piconet Synchronization Parameters field, 7.3.1. {it may be better to have additional bits defined that could differentiate between the CAP and ECAP use}.
The PNC controls use of ECAP and distribution. The CAP control bits field, 7.3.1, includes the ECAP use bit.

ECAP allocations are determined by the PNC, although DEVs may request the distribution, capacity, and number via the channel time allocation request command, 7.5.6.1. The PNC is not required to grant the ECAP request.
ECAP follows the rules of backoff that extend between superframes, 8.4.2, for CAP. 

8.4.3.z Peer-to-Peer MCTA

Peer-to-peer operations are allowed for control and data frames. All operations in this contention based operation shall use Imm-ACK and follow the backoff rules, 8.4.3.4, of Management CTAs. Peer-to-Peer control frames may be used as an alternative to open and association MCTAs.
Peer-to-peer MCTAs allocations are determined by the PNC, although DEVs may request the distribution, capacity, and number of MCTAs in a superframe via the channel time allocation request command, 7.5.6.1. The PNC is not required to grant the MCTA request.

8.4.3.3 Management CTAs {place holder – text still needs change}
Management CTAs (MCTAs) are identical to CTAs except that the PNCID is either the SrcID or the DestID in the CTA and the stream index is set to the MCTA stream index, as described in 7.2.5. A PNC may choose to use MCTAs instead of the CAP for sending command frames, unless otherwise restricted by the PHY, as described in 11.2.10. When MCTAs are used, the PNC shall ensure that sufficient MCTAs are allocated to allow for the transmission of commands to and from the PNC. There may not be any MCTAs in a superframe or there may be as few as a single MCTA in a superframe where the ownership of the MCTA changes from superframe to superframe. At the other extreme, there may be one or more uplink and downlink MCTAs per member DEV per superframe plus MCTAs for association. The PNC is responsible for determining the appropriate number of MCTAs in a superframe in the same way that the PNC is responsible for choosing the CAP size if a CAP is used. The PNC determines which DEVs will be allocated MCTAs and the frequency of the allocations. The PNC shall allocate at least one association MCTA every mMCTAAssocPeriod if the CAP is not used.

An open MCTA is one where the SrcID is the BcstID, as described in 7.2.3. Any DEV that is associated in the piconet may attempt to send a command frame to the PNC in an open MCTA. An MCTA with the UnassocID as the SrcID is an association MCTA. Any DEV not currently associated in the piconet may attempt to send an Association Request command to the PNC in an association MCTA. Association Request commands shall not be sent in open MCTAs. Likewise, only Association Request commands shall be sent in association MCTAs. Open MCTAs enable the PNC to service a large number of DEVs with low MCTA requirements by using a minimum number of MCTAs. When there are few DEVs in a piconet it might be more efficient to use MCTAs assigned to a DEV instead of using an open MCTA.
It is the PNC’s responsibility to determine the number and type of MCTAs to use for each superframe. A DEV may request the frequency of MCTA allocations by sending a Channel Time Request command, as described in 7.5.6.1, to the PNC with the stream index set to the MCTA stream index, as described in 7.2.5, and the CTA Rate Factor, as described in 7.5.6.1, set to the DEV’s desired interval for uplink MCTAs, the Num Targets field set to one and the Target ID field set to the PNCID. All other parameters of the CTRqB shall be set to zero and may be ignored by the PNC upon reception. 
If commands are not allowed in the CAP, the PNC shall assign an MCTA with the new DEV’s DEVID as the SrcID as soon as possible after a successful association, 8.3.1, preferably in the next superframe, in order to support fast connections. in 8.4.3.1. 
The access mechanism for regular MCTAs, i.e. neither open nor association MCTAs, is TDMA, as described in 8.4.3.1.
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