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1. Overview
2. Normative references

3. Definitions

3.1 Definitions

3.2 Acronyms and abbreviations

4. General description

4.1 General

4.2 Components of IEEE 802.15.8 PAC

4.3 Network Topologies

4.4 Architecture

4.5 Functional Overview
5. MAC protocol

5.1 MAC functional description

5.1.1 Channel access
5.1.1.1 Superframe
5.1.1.2 Cyclic-Superframe
The cyclic-superframe structure is used for a PD to adjust transceiver wakeup timing for energy efficient QoS supported transmission and for avoiding interference with other PAC groups. 
A cyclic-superframe is a cycle of a set of consecutive superframes. A superframe consists of a synchronization period (SP), a discovery period (DP), a peering period (PP), a CAP, and a CFP. Each period of a superframe can be set to active or inactive state to form different types of superframe. The value of superframe type is described by the period state descriptor, as defined in 5.2.2.2. Figure 1 illustrates the several types of superframe.
A cyclic-superframe consists of superframes of two different types: primary superframe and secondary superframe. The primary superframe and the secondary superframe shall be set to one of superframe types.

The cyclic superframe structure is described by the duration of cyclic-superframe (DCS), the number of primary superframe (NPS), the number of secondary superframe (NSS), the type of primary superframe, and the type of secondary superframe. The format of a cyclic-superframe is defined by the initiator of synchronization procedure, discovery procedure, peering procedure, and data transmission. 

Primary and secondary superframes shall be allocated in a cyclic-superframe with one of distribution types:
· Distribution type 0: after all primary superframes are appeared, secondary superframes are appeared sequentially
· Distribution type 1: primary superframes and secondary superframes are appeared evenly over a cyclic-superframe; a cyclic-superframe is started with a primary superframe and a secondary superframe is appeared after NPS/NSS primary superframes

The distribution type shall be determined by DCS and NPS. If NPS is equal or larger than the half of DCS, distribution type 1 is applied for allocating primary and secondary superframes. Otherwise, distribution type 0 is applied.
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Figure 1— The cyclic-superframe structure for PAC, 

The format of cyclic-superframe shall be set by the higher layer. The higher layer designs a cyclic-superframe for supporting the following questions: 

· how many discovery command frames will be sent in a certain interval

· how many peering command frames will be sent in a certain interval

· on which period and how many data frames will be transmitted in a certain interval
· how to minimize the wake-up time

· how to avoid interference with other PAC groups

Several examples of a cyclic-superframe structure are shown in Figure 2. 
For synchronization, if the type of primary superframe and the type of secondary superframe are set to type b4’1000, transceiver is on only for the SP of all the superframes of a cyclic-superframe. 
According to the required data rate and QoS for a peer link or a peer group, the cyclic-superframe structure can support energy efficient QoS supported data transmission, as illustrated in Figure 2. For medium rate reliable data transmission, the higher layer may choose a CFP for transmitting a data frame and select eight superframes long cyclic-superframe, six superframes long primary superframe, CFP active for the type of primary superframe, and SP active for the type of secondary superframe. With this configuration, one data frame is transmitted for every three inactive superframes over CFP. For burst reliable data transmission, three consecutive data transmission before sleeping for six inactive superframes is carried over CFP by specifying the cyclic-superframe structure with the duration of cyclic-superframe set to 9, the number of primary superframe set to 3, the type of primary superframe set to type b4’0001, and the type of secondary superframe set to type b4’1000.
[image: image3.png]Sctcupetee. |
FFE =T F FH= 1= P FH= = BFF= = BT

2 Gormionstoylc spartame= 4, urtion ofpinary soprans =2, ey sopckams e =3, scondary sparkams b4 100

BFF=T= PP 1= BEFI=" = PEH = = FFFI=" = FPFI=1= FFFI=" = R T T

S O S S e ——
BFFI="T= PR = [ FEFI=" (= PP =1~ FFFI=" = FPFI=1= FFFI=" = FEFI= = BT

o) duaionstyelic-sperfams =, durtion ofprisary superfams =3, primary superfams ype:

-





Figure 2—For example cyclic-superframe structures 
A PD is instructed to set the cyclic-superframe structure through MLME-Synchronization.request primitive, MLME-Discovery.request primitive, MLME-GroupStart.request primitive, MLME-Peering.request primitive, and MCPS-Data.request primitive. The cyclic-superframe shall be repeated between one-to-one peers or one-to-many peers or multicast group peers until the cyclic-superframe structure is changed. 
The specification of a cyclic-superframe structure shall be advertised with CS IE, which is four bytes long header IE with the duration of cyclic-superframe, the number of primary superframe, the type of primary superframe, the type of secondary superframe, and the sequential order of superframe sending CS IE. The CS IE can be contained in a discovery request command frame, peering request command frame, peering response command frame, or data request frame. 
The start of a cyclic-superframe is detected by the sequential order of superframe sending CS IE.

5.1.2 Starting and maintaining PACs

5.2 MPDU formats

5.2.1 General MPDU format

5.2.1.1 Frame Check Sequence (FCS)

5.2.2 IEs

5.2.2.1 Header IEs

5.2.2.2 CS IE

The CS IE Content field shall be formatted as illustrated in Figure 3.

	Octets: 1
	1
	1
	Bits: 0-3
	4-7

	Sequential Order
	CS Duration
	PS Number
	PS Type
	SS Type


Figure 3—The CS IE Content field format
The Sequential Order field contains the sequential order of superframe sending CS IE from the start of a cyclic-superframe.

The CS Duration field contains the duration of cyclic-superframe.

The PS Number field contains the number of primary superframe.

The PS Type field contains the type of primary superframe, which shall be set as indicated in Table 1.

The SS Type field contains the type of secondary superframe, which shall be set as indicated in Table 1.

	Bit : 0
	1
	2
	3

	Discovery Period State
	Peering Period State
	CAP State
	CFP State


Figure 4—Period state descriptor

The Discovery Period State field shall set to one when discovery period of a superframe is active.
The Peering Period State field shall set to one when peering  period of a superframe is active.

The CAP field shall set to one when CAP period of a superframe is active.
The CFP field shall set to one when CFP period of a superframe is active.
6. MAC services

6.1 MLME-SAP primitives

6.1.1 PIB access
6.1.2 Discovery primitives

These primitives are used for the discovery of neighboring PDs.
6.1.2.1 MLME-Discovery.Request

The primitive requests a PD to perform discovery. The properties of this primitive are:

MLME.Discovery.Request{

DiscoveryMode;
DiscoveryInfo;

ChannelPage;

ScanChannels;
CyclicSuperframeStructure;

}

The primitive parameters are defined in Table 16.

Table 16—MLME.Discovery.Request parameters

	Property
	Type
	Valid range
	Description

	DiscoveryMode
	Enumeration
	TX, RX
	Indicates transmission or reception of discovery information.

	DiscoveryInfo
	Array of PAC IDs descriptors
	As defined in Table 17
	Indicates the discovery information.

	ChannelPage
	Integer
	Any valid channel page as defined in  Table TBD
	The channel page on which to attempt discovery.

	ChannelNumber
	Integer
	Any valid channel number as defined in  Table TBD
	The channel number on which to attempt discovery.

	ScanChannels
	Array of  integers
	Any valid channel number as defined in Table TBD
	The channel numbers to be used for discovery.

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


In RX mode, channelNumber is zero.

Discovery descriptors are defined in Table 17.

Table 17—PAC ID description

	Property
	Type
	Valid range
	Description

	Device_ID
	MAC address
	PD specific
	MAC address of the PD.

	MulticastGroup_ID
	Integer
	0 to 216−1
	Multicast Group addresss of PAC network 

	Application_ID
	char
	14 octets
	Application name, user name, login.


Cyclic-superframe structure descriptors are defined in Table 18.

Table 18—Cyclic-superframe structure descriptior
	Property
	Type
	Valid range
	Description

	CS duration
	Integer
	1 octet
	Duration of cyclic-superframe.

	PS number
	Integer
	1 octet
	Number of primary superframe.

	PS type
	Integer
	As defined in Figure 4
(5.2.2.2)
	Type of primary superframe.

	SS type
	Integer
	As defined in Figure 4
(5.2.2.2)
	Type of secondary superframe.


6.1.2.2 MLME.Discovery.Confirm

This primitive requests association with given PD. The properties of this primitive are:

MLME.Discovery.Confirm{

DiscoveryMode;
DiscoveryInfo;

ChannelPage;

ScanChannels;

Status;

}

The primitive parameters are defined in Table 18.

Table 18—MLME.Discovery.Confirm parameters

	Property
	Type
	Valid range
	Description

	DiscoveryMode
	Enumeration
	TX, RX
	Indicates transmission or reception of discovery information.

	 DiscoveryInfo
	Array of PAC IDs descriptors
	As defined in Table 17
	Indicates discovery information.

	ChannelPage 
	Integer 
	Any valid channel page as defined in  Table TBD
	The channel page on which discovery was attempted.

	ChannelNumber
	Integer
	Any valid channel number as defined in  Table TBD
	The channel number on which discovery was attempted

	ScanChannels
	Array of  integers
	Any valid channel number as defined in Table TBD
	The channel numbers used for discovery.

	Status
	Enumeration
	SUCCESS, FAIL, DISCOVERY_IN_PROGRESS
	Status of the discovery request


6.1.3 Peering primitives

These primitives are used when a PD becomes associated with another PD.
6.1.3.1 MLME.Peering.Request

MLME.Peering.Request{

….

CyclicSuperframeStructure;

}

….

Table 19—MLME.Peering.Request parameters

	Property
	Type
	Valid range
	Description

	DiscoveryMode
	Enumeration
	TX, RX
	Indicates transmission or reception of discovery information.

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


….
Cyclic-superframe structure descriptors are defined in Table 18.

6.1.3.2 MLME.Peering.Confirm

6.1.3.3 MLME.Peering.Indication

The primitive is used to indicate the reception of a peering request command. The properties of this primitive are:

MLME.Peering.Indication{

….

CyclicSuperframeStructure;

}

….

Table 21—MLME.Peering.Indicaiton parameters

	Property
	Type
	Valid range
	Description

	
	
	
	

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


….
Cyclic-superframe structure descriptors are defined in Table 18.

6.1.4 De-peering primitives

6.1.5 Frame error notification primitives

6.1.6 Reset MAC sublayer

These primitives are used to reset the MAC sublayer. The execution is implementation specific.
6.1.7 Receiver enable

These primitives are used to enable or disable a receiver of a PD.
6.1.8 Channel scanning

This primitive is used to initiate a channel scan over a given list of channels. The properties of this primitive are:
6.1.9 Group configuration

These primitives are used to initiate a PAC Group or to begin using a new superframe configuration.
6.1.9.1 MLME.GroupStart.Request

MLME.GroupStart.Request{

….

CyclicSuperframeStructure;

}

….

Table 33—MLME.GroupStart.Request parameters

	Property
	Type
	Valid range
	Description

	
	
	
	

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


….
Cyclic-superframe structure descriptors are defined in Table 18.

6.1.9.2 MLME.GroupStart.Confirm

6.1.9.3 MLME.GroupStart.Indication

MLME.GroupStart.Indication{

….

CyclicSuperframeStructure;

}

….

Table 35—MLME.GroupStart.Indicaiton parameters

	Property
	Type
	Valid range
	Description

	
	
	
	

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


….
Cyclic-superframe structure descriptors are defined in Table 18.

6.1.10 Synchronization

6.1.10.1 MLME.Synchronization.Request

MLME.Peering.Indication{

….

CyclicSuperframeStructure;

}

….

Table 37—MLME.Synchronization.Request parameters

	Property
	Type
	Valid range
	Description

	
	
	
	

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


….
Cyclic-superframe structure descriptors are defined in Table 18.

6.1.10.2 MLME.Synchronization.Confirm

6.1.10.3 MLME.SynchronizationLoss.Indication

6.1.11 Channel sounding

6.2 MAC data service

6.2.1 MCPS.Data.Request

MCPS.Data.Request {

….

CyclicSuperframeStructure;

}

Table 45—MCPS.Data.Request parameters

	Property
	Type
	Valid range
	Description

	
	
	
	

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


6.2.2 MCPS.Data.Confirm

6.2.3 MCPS.Data.Indication

The primitive indicates the reception of data from another PD. The properties of this primitive are:
MCPS.Data.Indication{

….

CyclicSuperframeStructure;

}

….

Table 47—MCPS.Data.Indication parameters

	Property
	Type
	Valid range
	Description

	
	
	
	

	.

.

.
	
	
	

	CyclicSuperframeStructure
	Cyclic-superframe structure descriptor
	As defined in Table 18
	Indicates the structure of cyclic-superframe


….
Cyclic-superframe structure descriptors are defined in Table 18.

6.3 PAC information base (PIB)

The PIB comprises the fields required to manage the MAC sublayer and PHY layer of a PD, and presented in Table 48.
The fields associate to the PHY layer and MAC sublayer use the prefix phy and mac, respectively. Constants are READ_ONLY.
Table 48—PIB fields

	Field
	Type
	Range
	Default
	Description

	
	
	
	
	

	.

.

.
	
	
	
	.

.

.
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