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Text Proposals of PHY Control 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 physical control structure for narrowband 16n direct communication. The text proposal describes concept of physical control structure and proposes three physical channels. The conceptual description are provided and the details of each physical channel is not provided because 16n needs to make consensus on the physical channel structure.

Three physical channels are proposed as the following:

· Synchronization channel

· Contention channel

· Dedicated channel

The three channels are configured within the dedicated resources for 16n direct communication. The dedicated resources of 16n direct communication are a part of DM radio frame resources in domains of frequency and time. HR-BS reserves the dedicated resources only for usage of HR-MS direct communication and HR-MSs exchange packets directly on them.

A Synchronization channel is proposed for 16n direct communication. An HR-MS receives synchronization signals on all the slots of the Synchronization channel except slots that the HR-MS transmits synchronization signals. The HR-MS is synchronized to received synchronization signal if the timing of the received synchronization signal has priority to HR-MS’s synchronization timing itself. The details of timing priority is FFS. The HR-MS sends synchronization signals on selected slots of the Synchronization channel, not all the slots. The HR-MS selects its slots in a distributed way and the details of how to select is FFS.

The proposed Synchronization channel is used only for direct communication. This channel allows HR-MS to communicate directly with other HR-MS, which is independent of HR-BS service coverage. The Synchronization channel enables HR-MS to be operable in three use cases: 1) MSs under BS’s coverage, 2) some MS under BS’s coverage and other MS out of BS’s coverage, 3) MSs out of BS’s coverage. It’s a very important feature in the view of practical MS operation that one technical proposal of direct communication is applicable to three use cases. The technical proposal for direct communication should cover all the three scenarios so that MSs engaged at direct communication do not need to change their technical algorithms when MSs moves around across BS’s coverage boundary. If MS shall change their technical operations when its operation scenario or radio environment changes, it’s hard to find practical change timing so that any technical proposals not applicable to all the three scenario is not operable practically.
The BS synchronization timing has priority and its frame timing is propagated into HR-MSs out of BS coverage. The interference is minimized in the dedicated resource of direct communication when the frame and symbol timings of direct communication are synchronized to ones of infrastructure communication. Figure 1 shows that HR-MS out of coverage is synchronized to HR-BS using the Synchronization channel of direct communication because HR-BS’s frame and synchronization timing is prior and its timing is propagated into HR-MSs out of BS coverage. If not receiving any synchronization signal on the Synchronization channel, HR-MS selects its own frame and symbol timing and broadcasts synchronization signals.

[image: image1]
Figure 1: Frame and symbol timing is propagated from HR-BS to HR-MS(MS3) out of BS coverage via MS1 and MS2.
A Contention channel provides random access slots and HR-MSs may send packets on the random access slots of Contention channel. Trunked binary backoff algorithm is considered for random access collision resolution but the details are FFS. The packets should have the following fields:

· Source ID: Unicast STID of sending HR-MS.

· Destination ID: Unicast STID of sending HR-MS for unicast transmission or Group multicast ID for multicast transmission.

Packets for carrying resource information has resource identifications and resource units are FFS.
A Dedicated channel is resources shared by two HR-MSs or a group of HR-MSs. An HR-MS sends packets on the dedicated radio resource of dedicated channel and the other HR-MSs receives the packets on it. If two HR-MSs and a group of HR-MSs are involved, the transmissions are unicast and multicast, respectively. How to configure the resource of dedicated channel is FFS. However, both narrowband and broadband transmissions are applicable according to resources. Figure 2 illustrates that a minimum resource unit is designed for carrying voice packets and a bunch of minimum resource units are used for high-data rate applicatoin. 
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Figure 2: Both narrowband and broadband transmissions of dedicated channel are applicable 
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 and IEEE C802.16n-11/0073 provide text proposals for the following sections:
17.3.2.1 General description
17.3.2.2 Medium access control
IEEE C802.16n-11/0071 provides text proposals for the following sections:

17.3.2.3 Physical layer

17.3.2.3.1 Introduction

17.3.2.3.2 Frame structure

17.3.2.3.3 Physical structure]
17.3.2.3.4 Control structure
The DM radio frame consists of Synchronization channel, Contention channel, and Dedicated channel.

17.3.2.3.4.1 Synchronization channel
The Synchronization channel is used for synchronization among HR-MSs involved in direct communications.
The location of the synchronization is located at fixed position within dedicated resource reserved by HR-BS.
[note: the details of the Synchronization channel is FFS.

The feature of the synchronization follows:

· Distributed transmission (The MS decide to transmit the synchronization packet it self)

· Frame Timing by BS is propagated to the MSs out of the service coverage (using synchronization hop counter as an example)
]

17.3.2.3.4.2 Contention channel
The Contention channel is used for packet transmission using contention based random access.

Multiple contention slots may be available in a DM radio frame.

[note: the details of the Contention channel is FFS.]

17.3.2.3.4.3 Dedicated channel
The Dedicated channel consists of persistently allocated resources that are shared among a group of specific HR-MSs. An HR-MS sends packets on the radio resources of Dedicated channel at a frame using transmission coordination for half duplex operation.

A DM radio resource can be allocated in multiple Dedicated channels if a Dedicated channel does not interfere the other Dedicated channels.

[note: the details of the Dedicated channel is FFS.]

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