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Text Proposals of PHY Frame and Physical Structure 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 PHY frame and physical structure for 16n direct communication. The conceptual description are provided and the details of PHY frame and physical structure are not provided because 16n needs to discuss concepts of direct communication and make consensus on the PHY frame and physical structure of it.

Some radio resources in domains of frequency and time are reserved only for usage of HR-MS. These radio resources are dedicated for 16n direct communications between two HR-MSs or among a group of HR-MSs. Figure 1 illustrates that parts of radio resources are allocated for 16n direct communication and the radio resources are narrowband in domain of frequency, compared to bandwidth of infrastructure communication. The dedicated radio resources of 16n direct communication are colored in the Figure 1 and are allocated in UL subframes. The volume of dedicated radio resource of direct communication is FFS. However, it is expected that a subchannel is allocated over several (UL) subframes for dedicated radio resources of direct communication because the minimum resource unit allocated by MAC layer is a subchannel in domain of frequency.
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Figure 1: Dedicated radio resources for 16n direct communication.
This contribution proposes PHY DM(Direct Mode) frame structure for 16n direct communication. The PHY DM frame structure consists of DM superframes. Each 20ms DM superframe is divided into four equally-sized 5ms DM radio frames. This PHY DM frame structure is consistent with the basic frame structure of WirelessMAN Advanced radio interface with the exception of radio resource mapping in DM radio frames. Figure 2 illustrates the PHY DM frame structure for 16n direct communication.
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Figure 2: PHY DM frame structure for 16n direct communication
An HR-MS shall either transmit or receive packets on a DM radio frame. The persistent configuration of a DM radio frame is proposed for either transmission operation or receipt operation because the dynamic configuration of it increases management overheads. If a DM radio frame is configured for either transmission operation or receipt operation of packets, the radio resources in a DM radio frame of next DM superframe with the same DM radio frame number are used for the same operation. For example, if sending packets on DM radio frame 1 in a DM superframe, HR-MS sends packets on DM radio frame 1 in following DM superframes. (In Figure 2, HR-MS sends packets in all the yellow-colored DM radio frames)
This contribution proposes a DM Lane in which an HR-MS either transmits or receives packets on DM radio frames. The radio resources in a DM Lane is on a DM radio frame every DM superframe. This DM Lane concept is consistent with the persistent operation of radio resource allocation over DM superframe. Figure 3 illustrates that four DM Lanes are available for each HR-MS. Each HR-MS can either transmit or receive packets on a DM Lane. HR-MS’s operation, one of Tx and Rx, on a DM Lane is independent of one on other DM Lane.
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Figure 3: Four DM Lanes for persistent operation of either transmission or receipt.
The details of the physical structure for 16n direct communication is FFS.
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---------------------------------------------------]


























[Remedy2: Adapt the following change in Section 17.3.2 in the 802.16n AWD]
17.3.2 Direct communication between HR-MSs

17.3.2.1 General Description

Same as 17.2.2.1
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). 
HR-MS direct communication using distributed resource allocation among nearby HR-MSs, that is called talk-around direct communication, is described in 17.3.2.x
17.3.2.x talk-around direct communication
HR-MSs by themselves synchronize and perform contention-based transmission. The synchronization and the contention-based transmission are performed among those HR-MSs on a dedicated resource reserved by HR-BSs.
17.3.2.x.1 Medium access control
17.3.2.x.1.y MAC control messages
17.3.2.x.2 Physical layer

17.3.2.x.2.1 Frame structure

17.3.2.x.2.2 Physical structure
17.3.2.x.2.3 Control structure
17.3.3 HR-MS Forwarding to network

17.3.3.1 General Description

Same as 17.2.3.1.
Using talk-around direct communication described in 17.3.2.x, HR-MS forwarding to network is described in 17.3.3.z.
17.3.3.z HR-MS forwarding to network using talk-around direct communication
17.3.3.z.1 HR-MS discoveries
17.3.3.z.2 Connection management
17.3.3.z.3 Forwarding Link management

17.3.3.z.4 QoS management

17.3.3.z.5 Paging
[-------------------------------------------------Begin of Text Proposal----------------------------------------------------]
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