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16.2 Support for Direct Communication between HR-MSs
16.2.1 General Description
In HR-MS direct communication, data packets are exchanged between two HR-MSs directly or by passing through another HR-MS. The two communicating HR-MSs are the source and the sink of data. The data packets are passed from upper layers to MAC at the source HR-MS and back to upper layers at the sink HR-MS. 

HR-MS direct communication is applicable when 1) the two HR-MSs are in coverage of and are directly associated to an HR infrastructure station; 2) one HR-MS is in coverage of and directly associated to an HR infrastructure station, while the other HR-MS is out of coverage of any HR infrastructure stations; 3) the two HR-MSs are out of coverage of any HR infrastructure stations.

HR-MS direct communication using centralized resource allocation allocated by HR-BS, that is called BS-controlled direct communication, is described in 16.2.2.

HR-MS direct communication using distributed resource allocation among nearby HR-MSs, that is called talk-around direct communication, is described in16.2.3.

For case-3, direct communications between HR-MSs shall satisfy:

· When HR-MSs are out of coverage of any HR infrastructure stations, the operation of HR-MSs shall not interfere with any existing infrastructure stations. When HR-MS cannot receive any BS preamble from any infrastructure station and HR-MS direct communication without infrastructure is permitted by device configuration, HR-MSs are allowed to communicate with each other in the same band without getting permission from infrastructure stations.

· A Coordinator is selected for the coordination of transmission among HR-MSs.  Until a coordinator is selected, an HR-MS is only allowed to transmit signals necessary to enable coordinator selection. To avoid collisions among HR-MSs in coordinator selection, the HR-MS follow a collision avoidance procedure. The procedure is defined in 16.2.4. 

· A coordinator shall function as a simplified HR-BS except it may not support handover. 

· The coordinator and any HR-MS that are communicating through the coordinator shall continue cell search operation and shall cease DC operation as soon as the criteria for DC and prevention of interference above are not met.

Resource for HR-MS direct communication may be allocated in a distributed manner among nearby HR-MSs independent of infrastructure node deployment for cases (1), (2), and (3). 
16.2.2 BS-controlled direct communication HR-MS Direct Communication with Centralized Control
When HR-MSs are associated to an infrastructure station, Resource resource for HR-MS direct communication can be allocated by the HR infrastructure station for cases (1) and (2). 
When HR-MSs are out of coverage of any HR infrastructure stations, a coordinator is selected for the coordination of transmission among HR-MSs. A coordinator is a simplified HR-BS except it may not support handover.
Direct communications among HR-MSs without infrastructure station shall satisfy following conditions:

· When HR-MSs are out of coverage of any HR infrastructure stations, the operation of HR-MSs shall not interfere with any existing infrastructure stations. When HR-MS cannot receive any BS preamble from any infrastructure station and HR-MS direct communication without infrastructure is permitted by device configuration, HR-MSs are allowed to communicate with each other in the same band without getting permission from infrastructure stations.

· Until a coordinator is selected, an HR-MS is only allowed to transmit signals necessary to enable coordinator selection. To avoid collisions among HR-MSs in coordinator selection, the HR-MS follow a collision avoidance procedure. The procedure is defined in 16.2.4. 

The coordinator and any HR-MS that are communicating through the coordinator shall continue cell search operation and shall cease DC operation as soon as the criteria for DC and prevention of interference above are not met.
16.2.2.1 Medium access control
16.2.2.1.1 HR-MS Neighbor Discovery
HR-MS neighbor discovery is a key functionality to enable other 16n features such as path discovery and management, HR-MS direct communications (with or without presence of infrastructure), and HR-MS forwarding to network. HR-MS neighbor discovery procedures are specified for two scenarios: i) when HR-MSs associated with a common super-ordinate station (HR-BS/RS or a coordinating HR-MS) attempt to discovery each other and ii) when an out-of-coverage HR-MS attempts to discover an HR-MS in order to connect through it to network infrastructure.

16.2.2.1.1.1 Neighbor Discovery among associated HR-MSs (Use Case 1)
For associated HR-MSs to discover each other, the serving HR-BS/HR-RS shall schedule some HR-MSs to broadcast predefined self-advertizing (PSA) signals so that other HR-MSs can try to receive and verify their neighbor relationship. Ranging preambles shall be used as PSA signals.
The process of neighbor discovery for registered HR-MSs is as follows:
· The serving HR-BS/HR-RS sends HR-DCV-CMD message to schedule one or multiple associated HR-MSs to broadcast ranging sequences in assigned channels. Multiple HR-MSs may share the same ranging sequence or the same assigned channel.
· In the same HR-DCV-CMD message, the serving HR-BS/HR-RS also schedules some other HR-MSs to listen on those channels scheduled for ranging signals.
· Each HR-MS that is scheduled to receive ranging sequences shall determine what sequences it can properly decode, together with related information such as estimations of time/frequency offsets and signal strength.
· The receiving HR-MSs may report their measurements to the serving HR-BS/HR-RS using HR-DCV-REP message. Whether a receiving HR-MS shall report its measurements or not may be based on a threshold.
The transmission of HR-DCV-CMD can be described as follows. The HR-BS unicasts HR-DCV-CMD message to a single HR-MS or multicasts the message to a group of HR-MSs that are supposed to broadcast the ranging signal. The HR-BS unicasts HR-DCV-CMD message to a single HR-MS or multicasts the message to a group of HR-MSs that are supposed to attempt to receive the ranging signal. The HR-BS can also broadcast the HR-DCV-CMD message to all of its subordinates HR-MS. In such a case, all HR-MS that are not involved in UL transmission during the ranging opportunity index shall attempt to receive the ranging signal.
16.2.2.1.1.2 Neighbor Discovery among Unassociated HR-MSs
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 neighbor discovery signals to the network.

An HR-MS stops the transmission of discovery message when it becomes coordinator, or when it starts to associate to an infrastructure station or coordinator. 

16.2.2.1.1.2.1 Format of Discovery Message
The neighbor 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.

16.2.2.1.1.2.2 Back-off Mechanism for the Transmitting of Discovery Message
When HR-MS sends out network discovery messages, to avoid collision with other HR-MSs, it should follow a random-back off mechanism as follows: 

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 preambles is detected for the selected channel, then the HR-MS should transmit the discovery message. If a preamble has been detected, then the HR-MS shall hold on the transmission. The HR-MS shall detect whether 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 reset the value of CW to CWmin whenever a transmission is made. CWmin is 63 and CWmax is 1023.

16.2.2.1.2 Connection establishment and management for associated HR-MSs 
To support direct communication between a pair of HR-MSs, a direct communication link shall be setup between the HR-MSs. The HR-BS/HR-RS may help the source and destination HR-MSs setting up a direct communication link through the procedure specified in this clause.
HR-BS/HR-RS shall check DSA_REQ messages received from HR-MS and determine whether HR-MS direct communication can be adopted for a flow. The HR-BS/HR-RS may help the source and destination HR-MSs setting up a direct communication link through DSA signaling.
HR-BS knows the possibility of setting up a direct communication between two HR-MSs by checking the HR-MS neighbor tables. If the two nodes are neighbor, HR-MS may schedule the two HR-MSs to do channel measurement and determine whether a direct communication link should be setup. 

To support direct communication between a pair of HR-MSs, a direct communication link shall be setup between the HR-MSs. When setting up a direct communication the link is first setup, two basic CIDs are assigned to each DC-link to facilitate the two way communication for control message. Of the two assigned, each HR-MS is assigned one of the CIDs for transmitting the control message such as ARQ.

The CID is referred in the link management messages such as link deletion and status report. 

A security association may be setup between the two HR-MS linked by the direct communication.  The procedure to setup security association over a direct communication link is defined in section 16.10.1.1. The security association is shared by different flows over the direct communication link.

After a direct communication link is setup, data flows can be setup over the DC-link with the DSA transactions as specified in section 16.2.4. When a flow is assigned over a DC-link, the sender and receiver shall monitor on the CIDs within the MAP and transmit/receive over the allocated resources. 
HR-BS may take a few steps to setup a direct communication link between two HR-MSs. 
Firstly, the HR-BS shall schedule the two HR-MSs do a channel measurement with the method specified in section 16.2.2.1.3. The HR-MSs reports the channel measurement results to the HR-BS after the measurement.   
If HR-BS decides to setup a direct communication link, it shall assign CIDs to the direct communication link and send CIDs to the two HR-MSs using DC-LINK-CREATION-REQ messages. The HR-MSs shall sends back DC-LINK-CREATION-ACK for confirmation. 
After receiving DC-LINK-CREATION-ACK from both HR-MSs, the HR-BS may help the two HR-MSs establish a security association over the direct communication link if security is required. The setup of security association over direct communication link is specified in section 16.2.10. 
Once a security association is setup, then the communication link is considered being established between the two HR-MSs. The HR-MSs shall find the existing flows between the two HR-MSs and move the existing flows by setting up new flows over the direct communication link with DSA method specified in section 16.2.4. 
Figure 801shows the procedure to setup a direct communication link between HR-MSs.
When HR-MS want to delete the direct communication link, it shall send DC-LINK-DELETE-REQ to the two HR-MSs involved.
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Figure 801— The overall procedure to setup direct communication 

16.2.2.1.2.1 Direct Communication Link Management
16.2.2.1.2.1.1 Direct Communication Link Creation
When HR-BS creates direct communication link between two HR-MSs. It shall allocate a CIDs for the direct communication link and send link creation message to both source and destination HR-MSs. Direct communication link creation can only be initiated by the HR-BS.  
The HR-MSs shall send back a response once they receive the direct communication link creation request. 

Once the HR-BS receives responses from both HR-MSs, it can continue on other steps of direct communication setup.

16.2.2.1.2.1.2  Direct Communication Link Deletion
When HR-BS wants to remove a direct communication link, it shall send deletion request to both HR-MS and wait for responses from the HR-MSs.

The HR-MS shall reply with reasons to HR-BS when it receives the link deletion request from HR-BS.  

16.2.2.1.2.1.3 Direct Communication Link Report
HR-BS may require the HR-MS report the status of the direct communication link by sending a request to the relative HR-MS. 
HR-MS shall send back report regarding the direct communication link when it receives a link report request from HR-BS. 

Report Request TLVs

The HR-MS only shall provides measurement report for CINR and RSSI.  
HR-MS shall send back report regarding the direct communication link when it receives a link report request from HR-BS. 

Upon sending a Channel Measurement REP-RSP message, an SS MS shall reset all its measurement counters for each channel on which it reported.
16.2.2.1.2.2 Direct communication service flow management
16.2.2.1.2.2.1 Service flow creation over direct communication link
After a direct communication link has been setup between the source and destination HR-MS, the source HR-MS can setup flows over the direct communication link.  

A direct communication setup protocol is illustrated in Figure 802 and described in detail in 16.2.2.1.2.2.3.

When HR-BS receives DSA-REQ from HR-MS, it checks whether a direct communication can be setup between the source and destination. If direct communication can be setup, HR-BS sends back a DSX_RVD to source HR-MS with indication of direct communication link. If direct communication is possible, the HR-BS holds on the transmission of DSA-RSP to source HR-MS until it finishes DSA negotiation with the destination HR-MS.
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Figure 802—The establishment of direct communication between HR-MS

16.2.2.1.2.2.2 Modification and Deletion of Dynamic Service Flow over direct communication link
In addition to the methods presented in 16.2.2.1.2.2.3 for creating service flows, protocols are defined for modifying and deleting service flows; see 16.2.2.1.2.2.4 and 16.2.2.1.2.2.5.

The modification of parameters of a service flow over direct communication link also involves both the source and destination HR-MS.

If the modification is initiated by one HR-MS, then if and only if the HR-BS and the other HR-MS agree with the modification, then the modification can be applied. If the modification is initiated by the HR-BS, then if and only if both HR-MSs agrees with the change then the modification can be applied.  

16.2.2.1.2.2.3 Dynamic Service Addition
When HR-BS receives a DSA_REQ from an HR-MS and find that direct communication can be setup between the source and destination HR-MSs by checking the source and destination addresses after testing the integrity. If direct communication can be setup, the Confirmation Code in DSX_RVD message shall be set to direct-comm-setup as defined in table 713 so that the source HR-MS knows that a direct communication link is going to be setup between the source and destination HR-MSs and Timer 74 instead of timer T7. Else, the HR-BS processes the DSA_REQ as a normal request.     

HR-BS creates a flow_id based on the QOS requirement in the DSA_REQ.

Before sending DSA_RSP back to the source HR-MS, the HR-BS shall finish the DSA transaction with destination HR-MS with indication of direct communication. The process is illustrated in the Table 1020. 

Table 1020—DSA Process for the direct communication

	Source SS
	Destination SS
	
	BS

	New service flow needed
	
	
	

	Check if resources are available
	
	
	

	Send DSA-REQ

Set Timers T7 and T14
	
	---DSA-REQ-->
	Receive DSA-REQ

	
	
	
	DSA-REQ integrity valid

	Timer T14 Stops; If direct communication is feasible, Timer T7 stops; Set Timer T74. 
	
	
	Check whether source and destination SS can support direct communication.  

	
	
	<-- DSX-RVD--
	Check whether source and destination are neighbors. 

	
	
	
	Check whether SS is authorized for service

	
	
	
	Check whether service flow QoS can be Supported

	
	
	
	Create SFID

	
	Receive DSA-REQ
	<-- DSA-REQ--
	Send DSA-REQ

Set Timer T7

	
	Confirm that SS can support service flow
	
	

	
	Add DL SFID (if present)
	
	

	
	Enable reception on any new DL service flow
	
	

	
	Send DSA-RSP
	---DSA-RSP-->
	Receive DSA-RSP

Timer T7 Stops

	
	
	
	Enable transmission (DL) or reception (UL) of data on new service flow

	
	Receive DSA-ACK
	<-- DSA-ACK--
	Send DSA-ACK

	
	Enable transmission on new UL service

Flow
	
	

	Receive DSA-RSP

Timer T74 Stops
	
	<--DSA-RSP---
	Send DSA-RSP

	If ActiveQoSParamSet is non-null, Enable transmission or reception of data on new service flow
	
	
	

	Send DSA-ACK
	
	---DSA-ACK-->
	Receive DSA-ACK

	
	
	
	If DL ActiveQoSParamSet is

non-null, Enable transmission of data on new DL service flow


16.2.2.1.2.2.4 Dynamic Service Change 
With direct communication, the data flow is uni-direction, from source to destination HR-MS. Only source HR-MS and HR-BS are allowed to change the service flow parameters. 

Source HR-MS initiated DSC procedure

When receiving DSC-REQ from source HR-MS, the HR-BS shall send a DSX-RVD to the source HR-MS first and delay the DSC-RSP to the source HR-MS. A T74 Timer shall be used when the source HR-MS receives DSX_RVD from HR-BS. The HR-BS shall finish the DSC transaction with destination HR-MS first. Once the DSC transaction with destination HR-MS is finished, then the HR-MS sends a DSC-RSP to the source HR-MS and wait for the ACK. The process is illustrated in the Table 1021.
Table 1021—HR-MS initiated DSC procedure for direct communication

	Source HR-MS
	Destination HR-MS
	
	HR-BS

	Service flow requires modifying
	
	
	

	Send DSC-REQ

Set Timers T74 and T14
	
	--- DSC-REQ ---->
	Receive DSC-REQ

	Timer T14 Stops
	
	<-- DSX-RVD ---
	DSC-REQ integrity valid

	
	
	
	Validate Request

	
	Receive DSC-REQ
	<-- DSC-REQ ---
	Set Timers T7

	
	Validate request
	
	

	
	Modify service flow
	
	

	
	Send DSC-RSP
	--- DSC-RSP ---->
	Receive DSC-RSP

Timer T7 Stops

	
	
	
	Increase Channel Bandwidth if Required

	
	Receive DSC-ACK


	<-- DSC-ACK ---
	Send DSC-ACK

	Receive DSC-RSP

Timer T74 Stops
	
	<-- DSC-RSP ----
	Send DSC-RSP

	Reduce Payload Bandwidth if Required
	
	
	

	Send DSC-ACK
	
	--- DSC-ACK ---->
	Decrease channel Bandwidth if Required

	Increase Payload Bandwidth if Required
	
	
	


HR-BS Initiated

HR-BS can do modify the flow parameters with the modification over DSC transaction. HR-BS performs the DSC transaction with source and destination HR-MSs separately in certain order. 

In case bandwidth allocated to the direct communication link will be increased, the HR-BS should finish the transaction with destination HR-MS first and followed by the DSC transaction with source HR-MS. 

In case bandwidth allocated to the direct communication link will be reduced, the HR-BS should finish the transaction with source HR-MS first and followed by the DSC transaction with destination HR-MS.  

16.2.2.1.2.2.5 Dynamic Service Deletion
An HR-MS wishing to delete a service flow over HR-MS direct communication link generates a delete request to the HR-BS using a DSD-REQ message. The HR-BS finds the other HR-MS that also associates to the service flow first and then removes the service flow. After that, the HR-BS generates a response using a DSD-RSP message to the HR-MS who sends DSD_REQ. At the same time, the HR-BS also generates DSD-REQ to the other HR-MS who also associates to this service flow. 

A BS wishing to delete a dynamic service flow over HR-MS direct communication link generates two delete requests to the associated HR-MSs respectively using DSD-REQs. The HR-MSs removes the service flows and generate responses using DSD-RSPs. This process is illustrated in Table 1021. 

16.2.2.1.3 Synchronization between HR-MSs involving in HR-MS DC/FTN

This section describes the process of maintaining synchronization between two HR-MSs that communicate directly with each other under HR-MS DC and FTN. The process is employed after HR-MS DC/FTN has been setup, and therefore should be differentiated from the discovery process described in 16.3.2.1.1. Synchronization between HR-MSs is classified into two levels:
· The frame-level should allow HR-MSs to share a common understanding of frame and/or superframe timing and configuration.

· The symbol-level should allow reliable (i.e. received within the appropriate reception threshold) bi-directional transmissions between HR-MSs.

Synchronization mechanisms are specified for three different use cases as follows.
16.2.2.1.3.1 Use case 1: both HR-MSs are within the coverage of HR-BS/RS

The following synchronization mechanisms are used for HR-MS DC/FTN scheduled in uplink area of a frame.
Frame-level Synchronization:
When both HR-MSs are able to receive preambles and DL control signals from a common serving HR-BS/HR-RS, they shall use these to achieve frame-level synchronization (with respect to HR-BS/HR-RS and between themselves).  When both HR-MSs involved in DC or FTN are within the coverage of HR-BS/HR-RS, frame-level synchronization means the HR-MSs acquire DL synchronization with the serving HR-BS/HR-RS and are able to achieve system configuration and control messages.
Symbol-level Synchronization:
When the HR-MS/HR-MS direct link is scheduled in a UL area of a frame, the transmitting HR-MS shall follow the same timing advance as has been adjusted and agreed with the serving HR-BS/HR-RS. This means the transmitting HR-MS shall time its direct transmissions as if these are normal UL transmissions toward the serving HR-BS/HR-RS.
It is the responsibility of the receiving HR-MS to adjust its receive timing to match the time of arrival (TOA) of the signal transmitted by the other HR-MS. This time adjustment shall be achieved by the serving HR-BS/HR-RS scheduling the HR-MSs to transmit ranging sequences to each other. Based on a received ranging sequence, an HR-MS can estimate and correct its time offset with the transmitting HR-MS. To facilitate this process, the serving HR-BS/HR-RS shall assign dedicated ranging sequences and ranging channels in UL area of a frame for HR-MS/HR-MS direct ranging.
To enhance bi-directional communication between HR-MSs, the serving HR-BS/HR-RS can allocate ranging resources to both involved HR-MSs in a single assignment. This allows the receiving HR-MS to transmit back a ranging sequence right after successfully processing the ranging sequence transmitted by the other HR-MS.
The serving HR-BS/RS schedules ranging between two HR-MSs through HR-DCV-CMD message.

16.2.2.1.3.2 Use case 2: one HR-MS is inside and the other is outside the coverage of HR-BS/RS
The following synchronization mechanisms are used for HR-MS DC/FTN scheduled in uplink area of a frame.
Frame-level Synchronization:
When two HR-MSs need to achieve frame-level synchronization and only one of them is within the coverage of the serving HR-BS/HR-RS, the inside-of-coverage HR-MS shall first acquires DL synchronization with the serving HR-BS/HR-RS (based on preambles and control messages from the serving HR-BS/HR-RS). The inside-of-coverage HR-MS shall subsequently broadcast preambles and possibly network configuration information (NCI) for the outside-of-coverage HR-MS to co-synchronize.
The registered HR-MS shall transmit preambles either at the first OFDMA symbol or the last OFDMA symbol of the frame. The NCI shall be transmitted in an UL area. The location of the NCI, relative to the transmitted preambles, shall be determinable by the outside-of-coverage HR-MS.
Symbol-level Synchronization:
Using the preambles and NCI transmitted by the inside-of-coverage HR-MS, the outside-of-coverage HR-MS shall adjust its timing to receive messages transmitted from the inside-of-coverage HR-MS. To further improve synchronization in this direction, the inside-of-coverage HR-MS can transmit ranging signal toward the outside-of-coverage HR-MS so that this node can estimate and correct its time/frequency offsets. Symbol-level synchronization in the opposite direction, i.e., from the outside-of-coverage of HR-MS toward the inside-of-coverage HR-MS shall be achieved by the outside-of-coverage HR-MS transmitting ranging signal toward the inside-of-coverage HR-MS. Upon processing the received ranging signal, the inside-of-coverage HR-MS can either adjust its own receive timing or request the outside-of-coverage HR-MS to adjust the transmit timing.
The serving HR-BS/RS schedules ranging between two HR-MSs through HR-DCV-CMD message.

16.2.2.1.3.3 Use case 3: both HR-MSs are out of the coverage of HR-BS/RS

· The first level synchronization should be carried out in a Master-slave manner. It is understood that the master needs to take on some of the functionality of a BS and may also require new functionality.

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.

An example of this scenario is when HR-MS1 and HR-MS2 are having direct communications in an infrastructure-less deployment (or due to single point of failure). For this, an HR-MS (which can be HR-MS1, HR-MS2, or another node) should first be elected as the network coordinator. It is assumed that either one or both HR-MS1 and HR-MS2 then are within the coverage of the elected coordinator. After being elected, the coordinator shall periodically broadcast preambles for frame-level synchronization. With this, the control is back to one of the two earlier scenarios.

16.2.4 Coordinator-based direct communication

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 when it starts to associate to an infrastructure station or coordinator. 

16.2.4.1 Back-off Mechanism for the Transmitting of Discovery Message

When HR-MS sends out network discovery messages, to avoid collision with other HR-MSs, it should follow a random-back off mechanism as follows: 

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 preambles is detected for the selected channel, then the HR-MS should transmit the discovery message. If a preamble has been detected, then the HR-MS shall hold on the transmission. The HR-MS shall detect whether 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 reset the value of CW to CWmin whenever a transmission is made. CWmin is 64 and CWmax is 1024.

16.2.4.2 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.

16.2.4.3 Synchronization between HR-MSs: in case of there is no HR-BS/RS

· The first level synchronization should be carried out in a Master-slave manner. It is understood that the master needs to take on some of the functionality of a BS and may also require new functionality.

· The second level of synchronization can be achieved by HR-MSs exchanging ranging signals.

An example of this scenario is when HR-MS1 and HR-MS2 are having direct communications in an infrastructure-less deployment (or due to single point of failure). For this, an HR-MS (which can be HR-MS1, HR-MS2, or another node) should first be elected as the network coordinator. It is assumed that either one or both HR-MS1 and HR-MS2 then are within the coverage of the elected coordinator. After being elected, the coordinator shall periodically broadcast preambles for frame-level synchronization. With this, the control is back to one of the two earlier scenarios.

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