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1. Introduction
2. Format of Network Discovery Signals

3. Summary

In this proposal, we have proposed format of signals used by HR-MS in discovering other HR-MSs nearby when there is no infrastructure stations. 
4. Text Proposal for IEEE 802.16n AWD
Xxx
Note:
The text in BLACK color: the existing text in AWD
The text in RED color: the removal of existing AWD text
The text in BLUE color: the new text added to the Multi-Carrier DG Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16n Document (XXX --- document number)]
17.2.2.5 HR-MS Discovery for Direct Communication without Infrastructure 

When HR-MS cannot receive any BS preamble from any infrastructure station or an HR-MS that is associated with an infrastructure station, and HR-MS direct communication without infrastructure is permitted by device configuration, then HR-MSs are allowed to transmit network discovery signals to the network.
An HR-MS stops the transmission of discovery message when it becomes coordinator or, it starts to associate/associates to an infrastructure station or coordinator. 

17.2.2.5.1 Back-off Mechanism for the Transmitting of Discovery Message

1) A back-off timer shall be started before an HR-MS transmits a discovery message. HR-MS should get the value for the duration of back-off from a window [0, CW] based on uniform distribution, the size of window can be adjusted based on the traffic of networks. The value of CW shall be between CWmin and CWmax, and inclusive. The back-off value and size of contention window shall be counted in a time unit of OFDMA symbol duration. 
2) When the timer is timeout, HR-MS should sense the channel for the presence of preambles for a duration of four OFDMA symbols. If no preamble is detected for the selected channel, then the HR-MS should transmit the discovery message. If a preamble is detected, then the HR-MS should shall hold on the transmission and restart the timer. The HR-MS shall determine the preamble is from an infrastructure station or from an HR-MS. If it is from an isolated HR-MS that sends discovery messages also, the HR-MS shall double the value of CW if it is less than CWmax and restart the timer. If it is from an infrastructure station or HR-MS associated to an infrastructure station, the HR-MS shall stop the transmission of discovery message on the selected channel.  

3) HR-MS should get reset the value of CW to CWmin whenever a successful transmission is made. for the duration of back-off from a window, for example, from a window of  [wmin, wmax], the size of window can be adjusted based on the traffic of networks. The value of Wmin and Wmax are TBD.  CWmin is 64 and CWmax is 1024. 
17.2.2.5.2 Format of Discovery Message

The network discovery message shall take the following format: a frame preamble shall be transmitted first followed by control and discovery information. The control information includes FCH, DL-MAP. UL-MAP shall be omitted. Discovery information should follow the DL-MAP. A data packet may be transmitted as part of the discovery information.
For the FCH, it takes the same format as defined in 8.4.4.4.

For the DL-MAP, the DCD messages transmitted in the PHY Synchronization Field shall set the value of frame duration code to 255. The value indicates that the message is not from a BS, it is from an HR-MS for the discovery purpose.  DCD count shall be set to zero. The base station ID shall be set to the MAC address of the current HR-MS. 

17.3.2.5.1 DC_DISCOV_Message

17.2.2.5.3 Direct Communication Discovery Messages Format 
The discovery message shall take the following encoding format:

Table 1207—DC discovery message encodings
	Syntax
	Size (bit)
	Notes

	DC_DISCOV_Message() {
	—
	—

	        MAC Address
	48
	MAC address of the device

	        Length
	16
	The length of the message

	        NBR Count
	8
	Number of neighboring HR-MSs

	        for(i=0;i<n;i++){
	
	

	              DC_DISCOV_IE();
	
	

	        }
	
	

	}
	
	


MAC Address

           MAC address is the 48 bit address assigned to the HR-MS device.  It shall be used as unique identity of the HR-MS in network discovery. 

NBR Count

           The value indicates the number of neighboring HR-MSs that the current HR-MS discovered via the neighbor discovery process. 

DC_DISCOV_IE

           Various information such as name of the HR-MS, MAC address of the neighboring node, invitation for communication etc is contained in the IEs. 

17.3.2.5.2 17.2.2.5.3.1 Encoding of DC_DISCOV_IEs

The IEs contained in discovery message has a common encoding format as follows:

Table 1208—DC discovery IE encodings
	Syntax
	Size (bit)
	Notes

	DC_DISCOV_IE() {
	—
	—

	        Type
	8
	—

	        Length
	8
	The length of data contained in the value field

	        Value
	variable
	

	}
	
	


A few type of IE has been defined in table [number TBD]

Table 1209—DC discovery IE types
	Type
	Name

	0x01
	DC_DISCOV_NODE_NAME

	0x02
	DC_DISCOV_NBR_ADDR

	0x03
	DC_DISCOV_INVITE

	0x04
	DC_DISCOV_INVITE_ACCEPT

	0x05
	DC_DISCOV_INVITE_REJECT

	0x06 – 0xfe
	Reserved

	0xff
	DC_DISCOV_DATA


17.3.2.5.2.1 17.2.2.5.3.1.1 DC_DISCOV_NODE_NAME

The node name is an ASCII string. The maximum length is 16 bytes. 

Table 1210—DC HR-MS Name
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x01
	1 – 16
	A name given by the user of HR-MS


17.3.2.5.2.2 17.2.2.5.3.1.2 DC_DISCOV_NBR_ADDR

It contains MAC addresses of neighboring HR-MSs discovered by the current HR-MS. Each MAC address takes six bytes. Multiple MAC addresses can be transmitted in the same DC_DISCOV_NBR_ADDR IE. 

Table 1211—DC Neighbor Address IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x02
	variable
	MAC Address of the HR-MSs


17.3.2.5.2.3 17.2.2.5.3.1.3 DC_DISCOV_INVITE

The IE contains MAC address of the HR-MS that the current HR-MS want to setup connections. Multiple MAC addresses can be contained in the IE.  

Table 1212—DC Invitation IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x03
	variable
	MAC address of the invited HR-MS


17.3.2.5.2.4 17.2.2.5.3.1.4 DC_DISCOV_INVITE_ACCEPT

The current HR-MS decided to accept the invitation. It intends to join the HR-MS network once the HR-MS become an HR-BS. 

Table 1213—DC Accept IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x04
	6
	MAC address of the inviting HR-MS


The MAC address belongs to the HR-MS who sends out a DC_DISCOV_INVITE_ACCEPT message
17.3.2.5.2.4 17.2.2.5.3.1.5 DC_DISCOV_INVITE_REJECT

The IE contains the MAC address of the HR-MS who sends out a DC_DISCOV_INVITE_ACCEPT message and the current HR-MS reject the invitation. It intends to not join the HR-MS network when the HR-MS become an HR-BS. 

Table 1214—DC Reject IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x05
	6
	MAC address of the inviting HR-MS


17.3.2.5.2.6 17.2.2.5.3.1.6 DC_DISCOV_DATA

A short data packet is contained in the IE. The interpretation of the data is up to application. 

Table 1215—DC Data IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0xff
	1 – 255
	First 6 bytes is the MAC address of intended receving HR-MS and followed by data packets from upper layer


17.3.2.5 HR-MS Discovery for Direct Communication without Infrastructure 

When HR-MS cannot receive any BS preamble from any infrastructure station or an HR-MS that is associated with an infrastructure station, and HR-MS direct communication without infrastructure is permitted by device configuration, then HR-MSs are allowed to transmit network discovery signals to the network.
An HR-MS stops the transmission of discovery message when it becomes coordinator or, it starts to associate/associates to an infrastructure station or coordinator. 

17.3.2.5.1 Back-off Mechanism for the Transmitting of Discovery Message

1) A back-off timer shall be started before an HR-MS transmits a discovery message. HR-MS should get the value for the duration of back-off from a window [0, CW] based on uniform distribution, the size of window can be adjusted based on the traffic of networks. The value of CW shall be between CWmin and CWmax, and inclusive. The back-off value and size of contention window shall be counted in a time unit of OFDMA symbol duration. 
2) When the timer is timeout, HR-MS should sense the channel for the presence of preambles for a duration of six OFDMA symbols. If no preamble is detected for the selected channel, then the HR-MS should transmit the discovery message. If a preamble is detected, then the HR-MS should shall hold on the transmission and restart the timer. The HR-MS shall determine the preamble is from an infrastructure station or from an HR-MS. If it is from an isolated HR-MS that sends discovery messages also, the HR-MS shall double the value of CW if it is less than CWmax and restart the timer. If it is from an infrastructure station or HR-MS associated to an infrastructure station, the HR-MS shall stop the transmission of discovery message on the selected channel.  

3) HR-MS should get reset the value of CW to CWmin whenever a successful transmission is made. for the duration of back-off from a window, for example, from a window of  [wmin, wmax], the size of window can be adjusted based on the traffic of networks. The value of Wmin and Wmax are TBD.  CWmin is 64 and CWmax is 1024. 
17.3.2.5.2 Frame Format for Discovery Message

The network discovery message shall take following format: frame preambles, PA-Preamble and SA-Preamble shall be transmitted first, and then followed by the discovery information as specified in 17.3.2.5.3.

Based on the preamble pattern, HR-MS knows the signals are from a BS or from HR-MSs. The discovery message shall be transmitted after the SA-Preamble and use radio resource specified by SA-Preamble.  The radio resource is TBD. 

17.3.2.5.1 DC_DISCOV_Message 

17.3.2.5.3  Direct Communication Discovery Messages Format
The discovery message AAI_DC_DISCOV_Message shall take the following encoding format:

Table 1207—DC discovery message encodings
	Syntax
	Size (bit)
	Notes

	AAI_DC_DISCOV_Message() {
	—
	—

	        MAC Address
	48
	MAC address of the device

	        Length
	16
	The length of the message

	        NBR Count
	8
	Number of neighboring HR-MSs

	        for(i=0;i<n;i++){
	
	

	              AAI_DC_DISCOV_IE();
	
	

	        }
	
	

	}
	
	


MAC Address

           MAC address is the 48 bit address assigned to the HR-MS device.  It shall be used as unique identity of the HR-MS in network discovery. 

NBR Count

           The value indicates the number of neighboring HR-MSs that the current HR-MS discovered via the neighbor discovery process. 

AAI_DC_DISCOV_IE

           Various information Necessary information for HR-MS discovery such as name of the HR-MS, MAC address of the neighboring node, and invitation for communication etc. is contained in the IEs. 

17.3.2.5.2 17.3.2.5.3.1 Encoding of AAI_DC_DISCOV_IEs

The IEs contained in discovery message has a common encoding format as follows:

Table 1208—DC discovery IE encodings
	Syntax
	Size (bit)
	Notes

	AAI_DC_DISCOV_IE() {
	—
	—

	        Type
	8
	—

	        Length
	8
	The length of data contained in the value field

	        Value
	variable
	

	}
	
	


A few type of IE has types of IEs have been defined in table [number TBD] 1209.
Table 1209—DC discovery IE types
	Type
	Name

	0x01
	AAI_DC_DISCOV_NODE_NAME

	0x02
	AAI_DC_DISCOV_NBR_ADDR

	0x03
	AAI_DC_DISCOV_INVITE

	0x04
	AAI_DC_DISCOV_INVITE_ACCEPT

	0x05
	AAI_DC_DISCOV_INVITE_REJECT

	0x06 – 0xfe
	Reserved

	0xff
	AAI_DC_DISCOV_DATA


17.3.2.5.2.1 17.3.2.5.3 .1.1 AAI_DC_DISCOV_NODE_NAME

The node name is an ASCII string. The maximum length is 16 bytes. 

Table 1210—DC HR-MS Name
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x01
	1 – 16
	A name given by the user of HR-MS


17.3.2.5.2.2 17.3.2.5.3 .1.2 AAI_DC_DISCOV_NBR_ADDR

It contains MAC addresses of neighboring HR-MSs discovered by the current HR-MS. Each MAC address takes six bytes. Multiple MAC addresses can be transmitted in the same DC_DISCOV_NBR_ADDR IE. 

Table 1211—DC Neighbor Address IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x02
	variable
	MAC Address of the HR-MSs


17.3.2.5.2.3 17.3.2.5.3 .1.3 AAI_DC_DISCOV_INVITE

The IE contains MAC address of the HR-MS that the current HR-MS want to setup connections. Multiple MAC addresses can be contained in the IE.  

Table 1212—DC Invitation IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x03
	variable
	MAC address of the invited HR-MS


17.3.2.5.2.4 17.3.2.5.3 .1.4 AAI_DC_DISCOV_INVITE_ACCEPT

The current HR-MS decided to accept the invitation. It intends to join the HR-MS network once the HR-MS become an HR-BS. 

Table 1213—DC Accept IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x04
	6
	MAC address of the inviting HR-MS


The MAC address belongs to the HR-MS who sends out a DC_DISCOV_INVITE_ACCEPT message
17.3.2.5.2.4 17.3.2.5.3 .1.5 AAI_DC_DISCOV_INVITE_REJECT

The IE contains the MAC address of the HR-MS who sends out a DC_DISCOV_INVITE_ACCEPT message and the current HR-MS reject the invitation. It intends to not join the HR-MS network when the HR-MS become an HR-BS. 
Table 1214—DC Reject IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0x05
	6
	MAC address of the inviting HR-MS


17.3.2.5.2.6 17.3.2.5.3 .1.6 AAI_DC_DISCOV_DATA

A short data packet is allowed to be attached as an IE contained in the IE. The interpretation of the data packet is up to application. 

Table 1215—DC Data IE
	Type

(1 byte) 
	Length 

(1 byte)
	Value

(variable length)

	0xff
	1 – 255
	First 6 bytes is the MAC address of intended receving HR-MS and followed by data packets from upper layer


 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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