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Synchronization of transmission time on dedicated channel in talk-around direct communications
Sungcheol Chang, Seokki Kim, Miyoung Yun, Won-Ik Kim, Hyun Lee, Kim Eunkyung Kim, 
Sungkyung Kim, Chulsik Yoon
ETRI
Introductions
This contribution provides how one or more HR-MSs synchronize on a dedicated channel as the followings:

· Initial synchronization and aperiodic synchronization of dedicated channel for point-to-point link
· Event detection of aperiodic synchronization on supplementary channel for point-to-point link
· Initial synchronization for point-to-multipoint link

· Periodic synchronization for point-to-multipoint link

Proposed Text for P802.16.1a/D2
Note:

The text in BLACK color: the existing text in the 802.16.1a Draft Standard Text

The text in RED color: the removal of existing 802.16.1a Draft Standard Text

The text in BLUE color: the new text added to the 802.16.1a Draft Standard Text

 [-------------------------------------------------Start of Text Proposal---------------------------------------------------]
 [Remedy1: Modify the following text in Section 6.12.2.3.2.5]
6.12.2.3.2.5 Distributed synchronization
6.12.2.3.2.5.1 Frame-level Synchronization
To share a common frame timing and configuration reference, aAn HR-MS listens to a synchronization channel and receives synchronization preambles in the synchronization channel. The HR-MS selects a reference time among candidate values including synchronization preambles, GPS, and HR-BS preambles. When deciding to send a synchronization preamble on synchronization channel, the HR-MS sends it periodically with a period Tsync.

An HR-MS follows a priority rule to select a reference time in descending order of priority as the followings:

1)
HR-BS preamble

2)
GPS

3)
Synchronization preamble that has a) smaller value of the ‘hop counter’ field and b) larger value of the received signal strengths in Synchronization channel message IE when the received Synchronization channel message IE is compared with the Synchronization channel message IE selected for the referenced time. The reference source is either HR-BS or GPS.

4)
Synchronization preamble that has a) smaller value of the ‘hop counter’ field and b) larger value of the received signal strengths in Synchronization channel message IE when the received Synchronization channel message IE is compared with the Synchronization channel message IE selected for the reference time. The reference source is HR-MS local clock.

5)
HR-MS local clock.

An HR-MS follows a rule to select itself for broadcasting SYNC-CH preamble and SYNC-CH message if the received signal strength of a SYNC-CH preamble selected for the reference time is less than value of ‘Reference Signal Strength’ field in received SYNC-CH messages with hop counter of SYNC-CH preamble selected for the reference time plus one. The selected HR-MS picks up a DC frame in which synchronization channel is expected to be no signal randomly and broadcast SYNC-CH preamble and SYNC-CH message periodically.
6.12.2.3.2.5.2 Symbol-level Synchronization
An HR-MS sends a Ded-CH preamble, described in 6.12.2.3.2.3.2, on a frame of dedicated channel. When one or more HR-MSs receive the Ded-CH preamble on a dedicated channel, they adjust their receiving times to match the time of arrival (TOA) of the Ded-CH preamble sent by the HR-MS. Based on the received the Ded-CH preamble the receiving HR-MSs estimate and correct their time and frequency offsets with the sending HR-MS. The usages of Ded-CH preamble are classified into two categories: link establishment and data transmission.

Link establishment:

When two HR-MSs establish a one-way point-to-point link on a dedicated channel, a source HR-MS sends a preamble at a DC frame and AAI-DC-RTS message with DCTID at next contiguous DC frame. A target HR-MS sends a preamble and AAI-DC-CTS message on the dedicated channel at next contiguous two DC frames in response to AAI-DC-RTS message. On receiving AAI-DC-CTS message successfully, the source HR-MS sends data packets on the dedicated channel after that.
When one or more HR-MSs establish a one-way point-to-multipoint link on a dedicated channel, a source HR-MS sends a preamble at a DC frame and AAI-DC-RTS message with DCGID at next contiguous DC frame. After that, the source HR-MS sends data packets on the dedicated channel.
Data transmission:

For a one-way point-to-point link, when a source HR-MS receives the ranging sequence on a supplementary channel periodically, it calculates time and frequency offsets to a reference time that the Ded-CH preamble is sent on a dedicated channel. The offsets are traced and used to detect an event that a target HR-MS needs to synchronize to the Ded-CH preamble. The source HR-MS sends a Ranging Notification header to notify the target HR-MS of the Ded-CH preamble’s transmission. The Ded-Ch preamble is sent at the DC frame which is identified by the DC frame offset field. The Ranging Notification header is described in section 16.2.2.1.3.10.
For a point-to-multipoint link, a source HR-MS sends a Ranging Notification header if necessary. After that it sends the Ded-Ch preamble at the DC frame which is identified by the DC frame offset field.

6.12.2.3.2.6 Distributed resource reservation
An HR-MS listens to all the supplementary channels and all the dedicated channels. If signal strength on a dedicated channel and corresponding supplementary channel is greater than a threshold, the HR-MS shall avoid using the dedicated channel and the corresponding channel.
An HR-MS selects a dedicated channel and reserves it using ‘request to send’ (AAI-DC-RTS) and ‘clear to send’ (AAI-DC-CTS) messages. The HR-MS sends AAI-DC-RTS message on the dedicated channel and the AAI-DC-RTS message includes a sending DCTID and a receiving address – DCTID or DCGID. If the receiving address is DCTID, the receiving HR-MS sends AAI-DC-CTS message on the dedicated channel in response to AAI-DC-RTS message. If the receiving address is DCGID, the receiving HR-MSs sends ACK on corresponding supplementary channel in response to AAI-DC-RTS message and the sending HR-MS detects ACK signal. After exchange of AAI-DC-RTS message and its response, the HR-MS sends packets on the dedicated channel continuously.
In addition, AAI-DC-CTS and AAI-DC-RTS messages can piggyback MAC control messages including AAI-DC-LEST-REQ, AAI-DC-LEST-RSP, etc. The ‘piggyback message indicator’ field is in AAI-DC-CTS and AAI-DC-RTS messages and if the field is set to 1 a MAC control message is piggybacked by AAI-DC-CTS and AAI-DC-RTS messages.
Two HR-MSs involved in one-way point-to-point link establishment procedure use the following transmission sequence: At first a source HR-MS sends the Ded-CH preamble on a dedicated channel at a DC frame, Send Indication feedback sequence on the corresponding supplementary channel, and AAI-DC-RTS message on the dedicated channel at next DC frame successively. When the target HR-MS receives AAI-DC-RTS message successfully, it sends ACK feedback sequence on the supplementary channel and the Ded-CH preamble on the dedicated channel at next DC frame. The source HR-MS sends ACK feedback sequence on the supplementary channel. The target HR-MS sends AAI-DC-CTS message on the dedicated channel at next DC frame and the source HR-MS sends ACK feedback sequence on the supplementary channel in response to the AAI-DC-CTS message. During the link establishment two HR-MSs engaged do not decode any feedback sequence on the supplementary channel except Send Indication feedback sequence and last ACK feedback sequence sent by the source HR-MS in response to AAI-DC-CTS message. If the source HR-MS does not receive the AAI-DC-CTS message, it may retry the link establishment by sending AAI-DC-RTS message again. After the link establishment the source HR-MS sends data packets on the dedicated channel and the target HR-MS sends feedbacks on feedback channel in response to data packets

For a one-way point-to-multipoint link establishment, the source HR-MS uses the following transmission sequence: The source HR-MS sends the Ded-CH preamble on a dedicated channel at a DC frame, Send Indication feedback sequence on the corresponding supplementary channel, and AAI-DC-RTS message on the dedicated channel at next DC frame successively. When one or more target HR-MSs receive AAI-DC-RTS message, they send ACK feedback sequence on the supplementary channel. After the link establishment the source HR-MS sends data packets on the dedicated channel and target HR-MSs send ACK feedback sequence on feedback channel in response to data packets.

[Remedy2: Modify the following text in Section 6.2.2]

6.2.2 MAC PDU formats

Change Table 5 in 6.2.2.1.3 as indicated:
Table 5 —Type field encodings for MAC signaling header types

	Type field (5-bits)
	MAC signaling header type

	00000
	BR with STID

	...
	

	00111
	MIMO feedback

	01000-11111
	Reserved

	01000
	Switched Access Control

	01001
	Ranging Notification

	0100101010-11111
	Reserved


[Remedy3: Insert the following text after Section 6.2.2.1.3.9]

Insert new subclause 6.2.2.1.3.10 as indicated:
16.2.2.1.3.10 Ranging Notification header
The Ranging Notification header should be used when an HR-MS notifies one or more HR-MSs of the Ded-CH preamble’s transmission at the DC frame which is identified by the DC frame offset field. The format of Ranging Notification header is defined in Table 13b.

Table 13b—Ranging Notification header format

	Syntax
	Size

(bits)
	Notes

	Ranging Notification header () {
	
	

	FID
	4
	Flow Identifier. This field indicates MAC signaling header. Set to 0010.

	Type
	5
	MAC signaling header type = 01001

	Length
	3
	Indicates the length of the signaling header in bytes. Set to 2.

	DC frame offset
	4
	Indicate the location of DC frame where the Ded-CH preamble is transmitted.

	}
	
	


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