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1. Introduction
 Supporting the HR-MS to HR-MS direct communication is required by IEEE 802.16n network. The HR-MS direct communication can happen with our without the supporting form infrastructure nodes. In this contribution, we focus on the use cases of two HR-MS either direct under the same HR-BS or the same HR-RS as figure 1 shows. 

[image: image1.emf]HR-

BS

HR-

MS

HR-

MS

HR-

RS

HR-

MS

HR-

MS

HR-

BS

(a) (b)


Figure 1: Use cases of HR-MS to HR-MS direct communication with infrastructure stations
When receive DSA-REQ from HR-MS, HR-BS shall check whether a direct communication link has been setup between the source and destination. If a direct communication link has been setup already, then the node may proceed with signaling to establish a service flow over the direct communication link. If there is no direct communication link between the source and destination, the HR-BS/RS shall look through the HR-MS neighbor table maintained at the HR-BS/RS and know the possibility of whether a direct communication can be setup between the source and destination.  

A direct communication link is a link between a pair of HR-MS. It is identified by a CID/STID. A security association may be setup between the two HR-MS linked by the direct communication. HR-BS manages the link by referring to the CID/STID assigned to this link. 

There are a few steps to setup a direct communication link between two HR-MS. The first step is that the two HR-MS need to do a channel measurement. After the channel measurement, the two HR-MSs report the measurement results to the HR-BS and HR-BS shall make a decision whether it will setup a direct communication link between the two HR-MSs. If HR-BS decides to setup a direct communication link, it shall assign a CID/STID to the target link. After that, it may help the two sides setup a security association between the two HR-MSs. Once a security association is setup, then the communication link is considered being established between the two HR-MSs and service flows can be carried on the link. 

Figure 2 shows an overall procedure to setup direct communication link between source and destination HR-MSs. 
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Figure 2: A procedure for HR-MS direct communication link setup

In this proposal, we propose signaling for direct communication link creation, deletion and reporting. Signaling and messages for channel measurement and security association will be addressed in other proposals.    

2. Summary

In this contribution, we provide a procedure for 802.16n HR-MS in setting up direct communication link with the help from infrastructure stations. 
3. Text Proposal for IEEE 802.16n AWD
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)]
17.2.2.4 HR-MS Direct Communication with Infrastructure Stations
HR-BS shall check DSA_REQ messages received from HR-MS and determine whether HR-MS direct communication can be adopted for a flow. If a direct communication is feasible between the source and destination HR-MSs, then the HR-BS shall 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. 
Before a service flow can be conveyed over the link between source and destination HR-MSs, a direct communication link shall be setup first if it has not been setup yet.
A direct communication link is a link between a pair of HR-MS. It is identified by a CID. A security association may be setup between the two HR-MS linked by the direct communication. HR-BS manages the link by referring to the CID assigned to this link. 
There are a few steps to setup a direct communication link between two HR-MS. The first step is that the two HR-MS need to do a channel measurement. After the channel measurement, the two HR-MSs shall report the measurement results to the HR-BS and HR-BS shall make a decision whether it will setup a direct communication link between the two HR-MSs. If HR-BS decides to setup a direct communication link, it shall assign a CID to the target link. After that, it may help the two sides setup a security association between the two HR-MSs. Once a security association is setup, then the communication link is considered being established between the two HR-MSs and service flows can be carried on the link. Figure xxx shows the procedure to setup a direct communication link between HR-MSs.
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Figure xxx: the overall procedure to setup direct communication 

17.2.2.4.1 Direct Communication Management
17.2.2.4.1.1 Direct Communication Link Creation
When HR-BS creates direct communication link between two HR-MSs. It shall allocate a CID 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.  
  Table xxx: Direct Communication Link Creation Request
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-CREATE-REQ () {
	
	

	  Management Message Type =  [TBD]  
	8
	—

	  CID of source HR-MS
	16
	

	  CID of destination HR-MS
	16
	

	  CID assigned to DC link
	16
	

	}
	
	


The HR-MSs shall send back a response once they receive the direct communication link creation request. 

 Table xxx: Direct Communication Link Creation Response
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-CREATE-ACK () {
	
	

	  Management Message Type = [TBD]  
	8
	—

	  CID assigned to DC link
	16
	—

	  Confirmation Code
	4
	0x00: accept
0x01:  reject

0x02 – 0x0f: reserved  

	  Reserved
	4
	—

	}
	
	


Once the HR-BS receives responses from both HR-MSs, it can continue on other steps of direct communication setup.
17.2.2.4.1.2 Direct Communication Link Deletion
When HR-BS wants remove a direct communication link, it shall send deletion request to both HR-MS and wait for responses from the HR-MSs.
Table xxx: Direct Communication Deletion Request 
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-DEL () {
	
	

	  Management Message Type = [TBD]     
	8
	—

	  CID of DC link
	16
	

	}
	
	


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

Table xxx: Direct Communication Deletion Response
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-DEL-ACK () {
	
	

	  Management Message Type = [TBD]     
	8
	—

	  CID of DC link
	16
	

	  Confirmation Code
	4
	0x00: accept

0x01:  reject

0x02 – 0x0f: reserved  

	  Reserved
	4
	—

	}
	
	


17.2.2.4.1.3 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. 

Table xxx: Direct Communication Link Report Request 
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-REPORT-REQ () {
	
	

	  Management Message Type = [TBD]     
	8
	—

	  CID of DC link
	16
	

	}
	
	


HR-MS shall send back report regarding the direct communication link when it receives a link report request from HR-BS.

Table xxx: Direct Communication Link Report 
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-REPORT-REQ () {
	
	

	  Management Message Type = [TBD]     
	8
	—

	  CID of DC link
	16
	

	  Link state
	3
	0x00: active
0x01: no link found

0x02 – 0x07: reserved 

	  reserved
	5
	—

	}
	
	


17.3.2.4 HR-MS Discovery for Direct Communication without Infrastructure
HR-BS shall check DSA_REQ messages received from HR-MS and determine whether HR-MS direct communication can be adopted for a flow. If a direct communication is feasible between the source and destination HR-MSs, then the HR-BS shall 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 fine channel measurement and determine whether a direct communication link should be setup or not. 

Before a service flow can be conveyed over the link between source and destination HR-MS, a direct communication link shall be setup first if it has not been setup yet.
A direct communication link is a link between a pair of HR-MS. It is identified by a STID. A security association may be setup between the two HR-MS linked by the direct communication. HR-BS manages the link by referring to the STID assigned to this link. 

There are a few steps to setup a direct communication link between two HR-MS. The first step is that the two HR-MS need to do a channel measurement. After the channel measurement, the two HR-MSs shall report the measurement results to the HR-BS and HR-BS shall make a decision whether it will setup a direct communication link between the two HR-MSs. If HR-BS decides to setup a direct communication link, it shall assign a STID to the target link. After that, it may help the two sides setup a security association between the two HR-MSs. Once a security association is setup, then the communication link is considered being established between the two HR-MSs and service flows can be carried on the link. Figure xxx shows the procedure. 
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Figure xxx: The overall procedure to setup direct communication
17.3.2.4.1 Direct Communication Link Management
17.3.2.4.1.1 Direct Communication Link Creation

When HR-BS creates direct communication link between two HR-MSs. It shall send link creation message to both source and destination HR-MSs. Direct communication link creation can only be initiated by the HR-BS.  
  Table xxx: Direct Communication Link Creation Request
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-CREATE-REQ () {
	
	

	  FID      
	4
	—

	  Type
	5
	

	  STID of source/destination HR-MS
	12
	

	  STID 
	12
	STID assigned to DC link

	}
	
	


The HR-MSs shall send back a response once they receive the direct communication link creation request. 

 Table xxx: Direct Communication Link Creation Response
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-CREATE-ACK () {
	
	

	  FID     
	4
	—

	  Type
	5
	

	  STID 
	12
	STID assigned to DC link

	  Confirmation Code
	4
	0x00: accept

0x01:  reject

0x02 – 0x0f: reserved  

	  Reserved
	4
	—

	}
	
	


Once the HR-BS receives responses from both HR-MSs, it can continue on other steps of direct communication setup.
17.3.2.4.1.2 Direct Communication Link Deletion
When HR-BS wants remove a direct communication link, it shall send deletion request to both HR-MS and wait for responses from the HR-MSs.

Table xxx: Direct Communication Deletion Request 
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-DEL () {
	
	

	  FID     
	4
	—

	  Type
	5
	

	  STID 
	12
	STID assigned to DC link

	}
	
	


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

Table xxx: Direct Communication Deletion Response
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-DEL-ACK () {
	
	

	  FID     
	4
	—

	  Type
	5
	

	  STID 
	12
	STID assigned to DC link

	  Confirmation Code
	4
	0x00: accept

0x01:  reject

0x02 – 0x0f: reserved  

	  Reserved
	4
	—

	}
	
	


17.3.2.4.1.3 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. 

Table xxx: Direct Communication Link Report Request 
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-REPORT-REQ () {
	
	

	  FID     
	8
	—

	  Type
	5
	

	  STID 
	12
	STID assigned to DC link

	}
	
	


HR-MS shall send back report regarding the direct communication link when it receives a link report request from HR-BS.

Table xxx: Direct Communication Link Report 
	Syntax 
	Size

(bit) 
	Notes

	DC-LINK-REPORT-REQ () {
	
	

	  FID     
	4
	—

	  Type
	5
	

	  STID 
	12
	STID assigned to DC link

	  Link state
	3
	0x00: active

0x01: no link found

0x02 – 0x07: reserved 

	  reserved
	5
	—

	}
	
	


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