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Text Proposals of MAC Control Operation for 16n Direct Communication
Sungcheol Chang, Eunkyung Kim, Sungkyung Kim, Hyun Lee, Chulsik Yoon
ETRI
Introductions
The following set of contributions provide ETRI’s proposals for 16n direct communication[6][7][8]:

· PHY Frame and Physical Structure

· PHY Control Structure
· MAC Control procedure

This contribution provides AWD text proposals of MAC control procedures for 16n direct communication. The details of each MAC management message is not provided because 16n needs to make consensus on the MAC control procedures.

An HR-MS has global addresses and logical address that identify HR-MS and its connections (unicast and multicast) for 16n direct communication.

· Unicast terminal identifier (UTID) for a HR-MS, which is unique globally.

· Multicast group identifier (MGID) for a multicast group of HR-MSs, which is unique globally.

· Flow identifier (FID). Unicast and multicast connections are identified by FIDs along with a UTID and a MGID, respectively.

The MAC control procedures are proposed as the followings:

· Link management with establishment and release procedures

· Flow management with addition, change, and deletion procedures of flow

· Transmission management for half-duplex operation

· Measurement and resource change
Each control procedure consists of two types of control signal procedures: the one is for peer-to-peer transmission (unicast), and the other is for point-to-multipoint transmission (multicast). A MAC control procedure for peer-to-peer transmission is a two-way handshake with request and response MAC management messages generally. A MAC control procedure for point-to-multipoint transmission is a one-way transmission of MAC management message. For an example, two types of link establishment procedures are shown for peer-to-peer communication and point-to-multipoint communication in Figure 1.
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 Figure 1: Link establishment procedures for (left) peer-to-peer and (right) point-to-multipoint communications.
Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard

The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text

The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Adapt the following change in Section 17.3.2 in the 802.16n AWD]
17.3.2 Direct communication between HR-MSs (Advanced)
[note: DC RG output provides text proposals for the following sections:
17.3.2.1 General description]

17.3.2.2 Medium access control
17.3.2.2.1 Addressing

The HR-MS has global addresses and logical address that identify HR-MS and connections during unicast and multicast transmission operation of direct communication.

17.3.2.2.1.1 Unicast terminal identifier (UTID)

Each HR-MS shall have an n-bit value that identifies a HR-MS globally.

17.3.2.2.1.2 Multicast group identifier (MGID)

Each multicast group shall have an x-bit value that identifies a multicast group of HR-MSs globally.

17.3.2.2.1.3 Flow identifier (FID)

Each connection is assigned a 4-bit FID that uniquely identifies the connection within the HR-MS. FIDs are used along with a UTID to identify a unicast control connection and unicast transport connections. FIDs are used along with a MGID to identify a multicast control connection and multicast transport connections. 

17.3.2.2.2 MAC PDU formats

MAC PDU formats of direct communication shall be the same as described as in section 16.2.2 with the exception of MAC PDU formats described in this section.

[Note: the details of MAC PDU formats should be revised in the view of direct communication operation]

17.3.2.2.2 MAC control messages
The peer-to-peer protocols of MAC layers in two HR-MSs communicate using the MAC control messages to perform the control plane function. MAC control messages shall be carried in a MAC PDU to be transported in a unicast control connection. In addition, the point-to-multipoint protocols of MAC layers in a multicast group of HR-MSs communicate using MAC control messages to perform the control plane functions. Table xxx lists the MAC control messages that shall be defined in the ASN.1 format.

Table xxx – MAC control messages

	No.
	Functional Areas
	Message names
	Message description
	Secuirty
	Connection

	n+1
	Link Establishment
	DM-RNG-REQ
	Ranging Request
	
	Contention or Unicast

	n+2
	Link Establishment
	DM-RNG-RSP
	Ranging Response
	
	Contention or Unicast

	n+3
	Link Release
	DM-DREG-REQ
	Deregistration Request
	
	Unicast

	n+4
	Link Release
	DM-DREG-RSP
	Deregistration Response
	
	Unicast

	n+5
	Link Release
	DM-DREG-ACK
	Deregistration Acknowledgement
	
	Unicast

	n+6
	Flow Management
	DM-DSA-REQ
	Dynamic Service Addition Request
	
	Unicast

	n+7
	Flow Management
	DM-DSA-RSP
	Dynamic Service Addition Response
	
	Unicast

	n+8
	Flow Management
	DM-DSA-ACK
	Dynamic Service Addition Acknowledgement
	
	Unicast

	n+9
	Flow Management
	DM-DSC-REQ
	Dynamic Service Change Request
	
	Unicast

	n+10
	Flow Management
	DM-DSC-RSP
	Dynamic Service Change Response
	
	Unicast

	n+11
	Flow Management
	DM-DSC-ACK
	Dynamic Service Change Acknowledgement
	
	Unicast

	n+12
	Flow Management
	DM-DSD-REQ
	Dynamic Service Deletion Request
	
	Unicast

	n+13
	Flow Management
	DM-DSD-RSP
	Dynamic Service Deletion Response
	
	Unicast

	n+14
	Flow Management
	DM-DSD-ACK
	Dynamic Service Deletion Acknowledgement
	
	Unicast

	n+15
	Measurement
	DM-SCN-REQ
	Scanning Request
	
	Unicast

	n+16
	Measurement
	DM-SCN-RSP
	Scanning Response
	
	Unicast

	n+17
	Measurement
	DM-SCN-REP
	Scanning Report
	
	Unicast

	n+18
	Resource Management
	DM-CHG-REQ
	Change Request
	
	Unicast

	n+19
	Resource Management
	DM-CHG-RSP
	Change Response
	
	Unicast

	n+20
	Token Management
	DM-TKN-REQ
	Token Request
	
	Unicast

	n+21
	Token Management
	DM-TKN-RSP
	Token Response
	
	Unicast

	n+22
	Token Management
	DM-TKN-HO
	Token Handover
	
	Unicast or Multicast

	n+23
	Link Establishment
	DM-RNG-CMD
	Ranging Command
	
	Multicast

	n+24
	Link Release
	DM-DREG-CMD
	Deregistration Command
	
	Multicast

	n+25
	Flow Management
	DM-DSA-CMD
	Dynamic Service Addition Command
	
	Multicast

	n+26
	Flow Management
	DM-DSC-CMD
	Dynamic Service Addition Command
	
	Multicast

	n+27
	Flow Management
	DM-DSD-CMD
	Dynamic Service Addition Command
	
	Multicast

	n+28
	Measurement
	DM-SCN-CMD
	Scanning Command
	
	Multicast

	n+29
	Resource Management
	DM-CHG-CMD
	Change Command
	
	Multicast

	n+30
	Token Management
	DM-TKN-ADV
	Token Advertisement
	
	Multicast


17.3.2.2.2.1 DM-RNG-REQ
An HR-MS transmits a DM-RNG-REQ message to establish a peer-to-peer link.

17.3.2.2.2.2 DM-RNG-RSP
An HR-MS transmits a DM-RNG-RSP message in response to a received DM-RNG-REQ.

17.3.2.2.2.3 DM-DREG-REQ

An HR-MS transmits a DM-DREG-REQ message to release either a peer-to-peer link or a point-to-multipoint link.

17.3.2.2.2.4 DM-DREG-RSP
An HR-MS transmits a DM-DREG-RSP message in response to a received DM-DREG-REQ.

17.3.2.2.2.5 DM-DREG-ACK

An HR-MS transmits a DM-DREG-ACK message in response to a received DM-DREG-RSP.

17.3.2.2.2.6 DM-DSA-REQ

An HR-MS transmits a DM-DSA-REQ message to create a new service flow.

17.3.2.2.2.7 DM-DSA-RSP

An HR-MS transmits a DM-DSA-RSP message in response to a received DM-DSA-REQ.

17.3.2.2.2.8 DM-DSA-ACK

An HR-MS transmits a DM-DSA-ACK message in response to a received DM-DSA-RSP.

17.3.2.2.2.9 DM-DSC-REQ

An HR-MS transmits a DM-DSC-REQ message to change the parameters of an existing service flow

17.3.2.2.2.10 DM-DSC-RSP

An HR-MS transmits a DM-DSC-RSP message in response to a received DM-DSC-REQ.

17.3.2.2.2.11 DM-DSC-ACK

An HR-MS transmits a DM-DSC-ACK message in response to a received DM-DSC-RSP.

17.3.2.2.2.12 DM-DSD-REQ

An HR-MS transmits a DM-DSD-REQ message to delete an existing service flow.

17.3.2.2.2.13 DM-DSD-RSP

An HR-MS transmits a DM-DSD-RSP message in response to a received DM-DSD-REQ.

17.3.2.2.2.14 DM-DSD-ACK

An HR-MS transmits a DM-DSD-ACK message in response to a received DM-DSD-RSP.

17.3.2.2.2.15 DM-SCN-REQ

An HR-MS transmits a DM-SCN-REQ message to request a radio scanning and to report the scanning results.

17.3.2.2.2.16 DM-SCN-RSP

An HR-MS transmits a DM-SCN-RSP message in response to a received DM-SCN-REQ.

17.3.2.2.2.17 DM-SCN-REP
An HR-MS transmits a DM-SCN-REP message to report the scanning results if a report trigger condition is met.

17.3.2.2.2.18 DM-CHG-REQ
An HR-MS transmits a DM-CHG-REQ message to change radio resource for dedicated channel.
17.3.2.2.2.19 DM-CHG-RSP

An HR-MS transmits a DM-CHG-RSP message in response to a received DM-CHG-REQ.

17.3.2.2.2.20 DM-TKN-REQ

An HR-MS transmits a DM-TKN-REQ message to change a token for half duplex communication.

17.3.2.2.2.21 DM-TKN-RSP

An HR-MS transmits a DM-TKN-RSP message in response to a received DM-TKN-REQ.

17.3.2.2.2.22 DM-TKN-HO

An HR-MS transmits a DM-TKN-HO message to handover a token for half duplex communication

17.3.2.2.2.23 DM-RNG-CMD
An HR-MS transmits a DM-RNG-CMD message to establish a point-to-multipoint link.

17.3.2.2.2.24 DM-DREG-CMD

An HR-MS transmits a DM-DREG-CMD message to release a point-to-multipoint link.

17.3.2.2.2.25 DM-DSA-CMD

An HR-MS transmits a DM-DSA-CMD message to create a new service flow on a point-to-multipoint link.

17.3.2.2.2.26 DM-DSC-CMD

An HR-MS transmits a DM-DSC-CMD message to change the parameters of an existing service flow on a point-to-multipoint link

17.3.2.2.2.27 DM-DSD-CMD

An HR-MS transmits a DM-DSD-CMD message to delete an existing service flow on a point-to-multipoint link.

17.3.2.2.2.28 DM-SCN-CMD

An HR-MS transmits a DM-SCN-CMD message to request a radio scanning and to report the scanning results on a point-to-multipoint link.

17.3.2.2.2.29 DM-CHG-CMD

An HR-MS transmits a DM-CHG-CMD message to change communication resource on a point-to-multipoint link.

17.3.2.2.2.30 DM-TKN-ADV
An HR-MS transmits a DM-TKN-ADV message to advertise status of a token for half duplex communication on a point-to-multipoint link

17.3.2.2.3 Security
[note: security text proposals will be after basic MAC/PHY operation is defined]

17.3.2.2.4 Connection management
A peer-to-peer connection is a mapping between two MAC peers of HR-MSs, which is defined as a unicast connection. The unicast connection is defined in one way and identified by an UTID and an FID.

A point-to-multipoint connection is a mapping among MAC peers of a group of HR-MSs, which is defined as a multicast connection. HR-MSs in a multicast group share the multicast connection. When an HR-MS has a right to send a packet on the multicast connection, all the other HR-MSs in the multicast group shall receive the packet from the sending HR-MS.

Two types of connections are used: control connections and transport connections. Control connections are used to carry MAC control messages. Transport connections are used to carry user data packet. These two types of connections are applicable to both unicast and multicast connections.

17.3.2.2.4.1 Control connections

One pair of bi-directional unicast control connections are automatically established when two HR-MSs perform unicast link establishment with two-way handshake of control messages.

One multicast control connection is established when HR-MSs perform multicast link establishment multicasting one-way control message.

17.3.2.2.4.2 Transport connections

A unicast transport connection is unidirectional and identified by an FID between two HR-MSs. The unicast transport connection is established during the service flow creation procedure. 

One multicast transport connection is established and identified by an FID among a group of HR-MSs. The FID is assigned during the service flow creation procedure.

17.3.2.2.5 Link management

HR-MS establishes a unicast link of direct communication between two peer-to-peer HR-MSs.

HR-MS establishes a multicast link of direct communication among a multicast group of HR-MSs.

17.3.2.2.5.1 Synchronization

Before link establishment, all the HR-MSs involved in direct communication shall be synchronized. The HR-MS shall acquire the PHY synchronization of direct communication on Synchronization channel. The detail synchronization procedure is described in section 17.3.2.3.4.x.

17.3.2.2.5.2 Link establishment

When HR-MSs need to communicate directly, the HR-MSs shall establish a unicast or multicast link of direct communication. During link establishment, a transport connection shall be established so that HR-MSs communicate directly. During link establishment, multiple transport connections may be established.

Two HR-MSs establish a unicast link with two-way handshake of DM-RNG-REQ/RSP messages.

HR-MSs establish a multicast link with one-way DM-RNG-CMD message.

The radio resource for a dedicated channel is allocated during link establishment. A sending HR-MS shall send QoS parameters of traffic connection and the receiving HR-MS selects radio resources of a dedicated channel.
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Figure xx1- Message procedures of link establishment for unicast and multicast links

17.3.2.2.5.2 Link release

The unicast or multicast link is terminated with link release. On link release, all the connections built on a direct communication link are terminated automatically.

Two HR-MSs release a unicast link using DM-DREG-REQ/RSP messages.

HR-MSs release a multicast link using DM-DREG-CMD message.
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Figure xx2- Message procedures of link release for unicast and multicast links

17.3.2.2.6 QoS management

QoS concept of direct communication shall be the same as described as in section 16.2.12 with the exception of QoS described in this section.

17.3.2.2.6.1 Service Flow Management
Service flows may be created, changed, or deleted. This is accomplished through a series of MAC management messages referred to as DM-DSA, DM-DSC, and DM-DSD. The DM-DSA messages create a new service flow. The DM-DSC messages change an existing service flow. The DM-DSD messages delete an existing service flow.
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Figure xx3- Message procedures of dynamic service flow addition for unicast and multicast links
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Figure xx4- Message procedures of dynamic service flow deletion for unicast and multicast links

17.3.2.2.7 Token management

When an HR-MS has a token, the HR-MS sends packets on a shared link for half-duplex transmission. The DM-TKN-HO message passes the token over to other HR-MS. The DM-TKN-REQ message makes a request of token handover. The DM-TKN-RSP message makes a response to the DM-TKN-REQ message.
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Figure xx5- Message procedures of token management for unicast and multicast links
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Figure xx6- Message procedures of token management with token request for unicast and multicast links

17.3.2.2.8 Resource management

When a receiving HR-MS needs to change resource, the HR-MS requests it to the sending HR-MS. The receiving HR-MS recommends a candidate resource at least and the sending HR-MS may use new resource to send packets toward the receiving HR-MS.

When a receiving HR-MS needs to change transmission modulation, the HR-MS requests it to the sending HR-MS.
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Figure xx7- Message procedures of resource management for unicast and multicast links

17.3.2.2.9 Measurement

An HR-MS requests that the receiving HR-MS measures signals and interferences on resources and the measured values are reported periodically or at a trigger event. The sending HR-MS sends the DM-SCN-REQ messages. The receiving HR-MS sends the DM-SCN-RSP message in response and the DM-SCN-REP message.
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Figure xx8- Message procedures of measurement for unicast and multicast links

17.3.2.2.10 Support for two hop communication

[note: text proposals for two hop communication will be after one hop operation is defined]

[-------------------------------------------------Begin of Text Proposal----------------------------------------------------]
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