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	Abstract
	The concept of a child piconet, presented in document P802.15-01/305 (through revision 4), was accepted to be added to the draft standard.  This contribution provides specific text to be inserted into the draft standard to provide child and neighbor piconet functionality.

	Purpose
	Submitted for adoption and incorporation in the 802.15.3 draft.

	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.


Standards Text for Child and Neighbor Piconet Functionality
The concept of a child and neighbor piconet, presented in document P802.15-01/305 (through revision 4), was accepted to be added to the draft standard.  This contribution provides text to be inserted into the draft standard.  The basis for the suggested text is D0.7.

Note:  The original concept, in doc. 305, used the term “daughter network”.  For the standards text, the term “child network” is used instead.

Editorial notes:  

Black text exists in the draft standard or gives editorial instructions.

Blue text is new and to be added to the draft standard.

Red text is work in progress (to be ignored).

3. Definitions

Editorial instruction: Insert new definitions

child piconet: A piconet that exist entirely within a guaranteed time slot of another piconet (parent piconet) and is controlled by an alternate coordinator that is a member of the parent piconet.  The area of overlapping coverage between the two piconets may vary between congruent with the parent coverage area to mostly non-overlapping.


parent piconet: A piconet which allocates a guaranteed time slot for another piconet of the same system (child piconet) or of another system (neighbor piconet).

neighbor piconet: A piconet that exist entirely within a guaranteed time slot of another piconet (parent piconet) and is controlled by an alternate coordinator that is not a member of the parent piconet. The area of overlapping coverage between the two piconets may vary between congruent with the parent coverage area to mostly non-overlapping. The PNC of the neighbor piconet must request a GTS from the parent piconet using the 802.15.3 protocol and must be able to accept 802.15.3 protocol requests for a GTS (or equivalent) from a (potential) neighbor 802.15.3 piconet.

alternate coordinator: A member of the piconet that is capable of being the coordinator but is not functioning as the coordinator.

4. Acronyms and abbreviations 
GTS 
guaranteed time slot

5.4 Overview of MAC functionality

IEEE 803.15.3 provides for the following functionality:

— 
Allow stations to form and terminate PANs

— 
Transport data between stations

— 
Authenticate stations with each other

— 
Allow stations (including the coordinator) to minimize power requirements and still maintain the net-work.

· A procedure for the coordinator to pass coordination to another station in the WPAN.

· A procedure to establish a child piconet (subnetwork with same ownership).

· A procedure to establish a neighbor piconet (subnetwork with different ownership).
5.4.7 Child Piconet

A child piconet may be formed under an established piconet, wherein the established piconet becomes the parent piconet. The child piconet uses the parent piconet ID (PIND) but acts as an autonomous piconet except that it is dependent on a channel time grant from the parent piconet.  Association, authentication, security and acknowledgments are handled within in the child piconet and do not involve the parent PNC.
The child PNC device is a member of the parent piconet and thus can exchange data with any device in the parent piconet. The child PNC device is also member of the child piconet and thus can exchange data with any device in the child piconet.  

5.4.7 Neighbor Piconet

A neighbor piconet may be formed under an established piconet, wherein the established piconet becomes the parent piconet. The neighbor piconet has a different owner than the parent piconet and is autonomous piconet except that it is dependent on a channel time allocation from the parent piconet.  Association, authentication, security and acknowledgments are handled within in the neighbor piconet and do not involve the parent PNC.
The neighbor PNC device is not a member of the parent piconet and thus can not exchange any data with any device in the parent piconet. 

The neighbor piconet mechanism may be used by other 802-compliant wireless devices as a means of sharing the frequency spectrum. A device capable of initiating (requesting status as) a 802.15.3 neighbor piconet will also be capable for supporting a 802.15.3 piconet as a neighbor.

5.6.6 Network termination 

5.6.6.1 Involving Child Piconet

Upon termination of a parent piconet, the child piconet will also terminate.  The PNC of the (former) child piconet may immediately attempt to establish a new piconet.

Upon termination of a parent piconet, the child piconet may continue to operate without disruption.  The child piconet will remove the Parent Device ID Element from its beacon frame, signifying that it is a freestanding piconet. In the case where the parent piconet was temporarily disrupted, the parent PNC may join the child piconet, challenge for control and receive a transfer of control (promotion to PNC).  In this case, the child piconet should continue without disruption.  

The termination of a child piconet will have no effect on the parent piconet except to release resources.

5.6.6.1 Involving Neighbor Piconet

Upon termination of a parent piconet, the neighbor piconet may continue to operate without disruption.  The neighbor piconet will remove the Parent Device ID Element from its beacon frame, signifying that it is a freestanding piconet. In the case of a temporary termination of the parent piconet, the (former) parent PNC can restart as a neighbor (i.e., role reversal).

The neighbor piconet shall terminate its relationship with the parent PNC using the disassociation request command.  The termination of a neighbor piconet will have no effect on the parent piconet except to release resources.

7.2.3 Address fields

There are two address fields in the MAC frame format and each of these fields is 8 bits in length. These fields are used to indicate the destination address (DA) and the source address (SA). An address for a DEV is assigned by the PNC during the association of the DEV. The address of a DEV is unique to an associated DEV within a piconet. The following addresses are reserved.

— The address value 0 is reserved for the PNC, for coordinator related transmissions and receptions

— The address value of all-ones (0xFF) is reserved for broadcast frames

— The address value of 0xFE is reserved for use by all new clients during their association until a unique address is allocated to each one of those new clients by the PNC.

— The address value of 0xFD is reserved for multicast frames

— The address value of 0xFC is reserved for a neighbor network
7.3.1 Beacon frame format

Editorial instruction: Add new element:

Table 58—Beacon frame body

	Information element
	Note

	Device ID 
	Element ID + Length + 48 bit IEEE 802 address of the PNC

	Piconet synchronization parameters
	TSF element and other time duration elements

	TPC element 
	Sets the max TX power level in the piconet

	Channel change 
	During change to new channel

	Channel time allocation (CTA)
	All the channel time allocation in the current superframe

	Parent Device ID (if child or neighbor piconet)
	48 bit IEEE 802 address of the Parent PNC


7.4.11 Channel time allocation (CTA) element
:

Editorial note: insert in the position one paragraph after Figure 19. 

The source DEV address indicates the DEV to whom the channel time is being allocated.

For a child PNC, the source DEV and destination DEV addresses will both be the AD-AD of the child PNC (assigned by the parent PNC).

For a neighbor piconet, the source and destination addresses will both be 0xFC.

7.5 Command types

Table 63—Command types

	Command type

hex value
	Command name

	0x0000 
	Retransmission request

	…
	…..

	0x001B 
	Momentary EPS CTA

	0x001C
	Neighbor channel time request

	0x001D
	Child or neighbor information response 

	0x001C-0xFFFF 
	Reserved


7.5.5.1 Neighbor channel time request command 

A potential neighbor PNC can send a neighbor channel time request without being a member of the piconet (i.e., without authentication or association).  The neighbor channel time request command structure is illustrated in Figure xx.  For source and destination addresses, the neighbor PNC will use 0xFE. The format of neighbor channel time request block, illustrated in Figure yy, is the same as that shown in Figure 26

	Octets: 2
	2
	6
	7
	1

	Command Type
	Length
	Neighbor PNC Device ID
	Channel time request block for neighbor stream
	Pad byte


Figure xx - Neighbor channel time request command format
	Octets: 1
	1
	1
	1
	2
	1

	Destination address
	Stream ID
	Duration between time slots
	Minimum requested channel time in a time slot
	Requested channel time per time slot
	EPS status





Figure yy -  Channel time request block
The parent PNC will respond with a association response command, defined in 7.5.3.  A positive response will assign the AD-AD of 0xFC, defined in 7.2.3, and will not have a response/challenge text.

7.5.19.3 Child or neighbor information response command

This command, following the same response rules a the device information response command, defined in 7.5.19.2, uses the structure illustrated in Figures ZCZ and YZY

	Octets: 2
	2
	1
	12
	12
	….
	1

	Command Type
	Length
	Number of records
	Record for child

or neighbor PNC 
	Record for child

or neighbor PNC
	….
	Pad byte


Figure ZCZ - Child or neighbor information response command
	1
	Octets: 6
	1
	1
	1
	2

	Type ID
	Neighbor PNC Device ID
	Stream ID
	Duration between time slots
	Minimum requested channel time in a time slot
	Requested channel time per time slot





Figure YZY - Child or neighbor PNC information response record
Editorial instruction: New text     

8.2.9 Child piconet

When an alternate coordinator of an existing piconet wants to form a child piconet, the alternate coordinator will request a GTS in which to operate a child piconet. By setting the source and destination addresses as the same, 

The channel time request command, defined in 7.5.5.1, is used, setting the source and destination addresses to the child PNC AD-AD. The parent PNC will recognize this as a request for a child piconet.

After receiving the channel time grant, the child PNC will start sending its beacon.  Included in the child piconet beacon is a channel time allocation for the parent piconet, using the PNC’s address (0x00) for the source device address. This is provided to reserve the slot, not to convey any information to the Parent PNC.

Figure RR illustrates the relationship between the parent piconet superframe and the child piconet superframe. It can be seen that the superframe duration is the same for both the child and the parent piconets.  
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Note: The slot positions GTS0, GTS1, et al, are illustrative. 

Figure RR – Parent piconet and child piconet superframe relationship.

The child piconet is an autonomous piconet except that it is dependent on a channel time grant from the parent piconet.  Association, authentication, security and acknowledgments are handled within the child piconet and do not involve the parent PNC.  

The child PNC device is a member of the parent piconet and thus can exchange data with any device in the parent piconet. The child PNC device is also a member of the child piconet and thus can exchange data with any device in the child piconet.  

8.2.10 Neighbor piconet

A neighbor alternate PNC (alternate PNC of a different system), wanting to start a piconet, will first scan for a piconet to join, then finding none, will scan for an open channel in which to initiate a piconet.  If no channels are available, then the neighbor alternate PNC may attempt to start a neighbor piconet within a GTS of an existing piconet.  To start a neighbor piconet, the potential neighbor PNC will send a neighbor channel time request, defined in 7.5.5.1.

The parent PNC will respond with a association response command. If the neighbor channel time request is accepted, then the AD-AD will be set to 0xFC (refer 7.2.3).  If not accepted, the AD-AD will be set to 0xFE.

If the parent PNC permits the formation of a neighbor piconet, a channel time allocation is sent in the parent piconet beacon using 0xFC as both the source and destination. The address 0xFC will be the AD-AD for the neighbor piconet. After receiving this channel time allocation, the neighbor PNC will start sending its beacon.  The neighbor beacon contains the parent piconet ID (refer Table 58).  

Included in this beacon is a channel time grant for the parent piconet, using the parent PNC’s address (0x00) for the source device address. This is provided to reserve the slot, not to convey any information to the Parent PNC.

Figure RR illustrates the relationship between the parent piconet superframe and the neighbor piconet superframe. It can be seen that the superframe duration is the same for both the neighbor and the parent piconets.  

The neighbor piconet is an autonomous piconet except that it is dependent on a channel time grant from the parent piconet.  Association, authentication, security and acknowledgments are handled within the neighbor piconet and do not involve the parent PNC.  

The neighbor PNC is not a member of the parent piconet (not authenticated and not associated) and thus is restricted to only sending a channel time request and reading the parent piconet beacon.  The parent piconet is not a member of the neighbor piconet.
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