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Two-hop Operation to Relay Packets between Two TDC Links
Sungcheol Chang, Seokki Kim, Eunkyung Kim, Miyoung Yun, Won-Ik Kim, Sungkyung Kim, Hyun Lee, Chulsik Yoon, Kwangjae Lim
ETRI
Introductions
The following set of contributions provide ETRI’s proposals for talk-around direct communication:

· Modification of one-hop operations and MAC messages[1]

· New proposal of two-hop operation to relay packets between two links[2]

· Extension of talk-around direct communication between HR-MSs via HR-BS[3]

The 802.16.1a Draft AWD does not describe two-hop operation of talk-around direct communication, while it mention one hop operation of TDC. But 802.16n SRD requires 802.16n HR network to support two-hop operation of direct communication. Two HR-MSs shall communicate each other via relaying HR-MS using two direct communication links. This contribution provides two-hop operation of TDC in which a relaying HR-MS receives packets from an HR-MS in a slot of TDC frame and send the packets to a corresponding HR-MS in other slot of TDC frame. Figure 1 shows a configuration of two TDC links for relaying packets from a source HR-MS to a destination HR-MS via a relaying HR-MS. 
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Figure 1 Relaying packets between two TDC links
An relaying HR-MS broadcasts packets from a source HR-MS to HR-MSs within coverage and provides a fixed communication coverage for HR-MSs. The source HR-MS establishes an unicast transport connection to the relaying HR-MS and the relaying HR-MS broadcast packets from the source HR-MS. HR-MSs near the relaying HR-MS receive packets. Figure 2 shows a fixed service coverage is served by a relaying HR-MS. This communication scenario may be applicable to incidental area communication for disaster relief.
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Figure 2 A relaying HR-MS broadcasts packets for relaying them to HR-MSs
PTT Token is a right that an HR-MS sends packets in turn. Token management of one-hop communication is described in the 802.16.1a Draft AWD. Two-hop token management mechanism is similar to one-hop token management, described in Section 6.12.2.3.1.8. Figure 3 shows that a relaying HR-MS manages a PTT token. When MS1 finishes sending packets and return its PTT tokens. MS1 sends the AAI-DC-TKN-HO message to the relaying MS. The relaying MS broadcasts PTT token status in the AAI-DC-TKN-ADV message. When getting a PTT token status, MS2 sends the AAI-DC-TKN-REQ message to request the PTT koen. The relaying MS sends the AAI-DC-TKN-RSP in response to the AAI-DC-TKN-REQ message. After that, the relaying MS sends the AAI-DC-TKN-HO message to MS2. MS2 is a traffic source and sends packets to the relaying MS.
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Figure 3 Token management for two-hop operation of TDC links
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: Add the following text in Section 6.12.2.3.1.11 in the 802.16.1a AWD]
6.12.2.3.1.11 Support for two-hop communication
For two-hop talk-around direct communication, an HR-MS relays packets from a source HR-MS to destination HR-MSs. The source HR-MS establishes a unicast TDC link to the relaying HR-MS. The relaying HR-MS establishes either a unicast TDC link or a multicast TDC link. Each TDC link of either unicast or multicast transmission works independently and additional functions required for two-hop operation are described in this section.

6.12.2.3.1.11.1 Advertising a relying HR-MS

An relaying HR-MS capable of relaying packets between two TDC links broadcast its information within a duration, Trelayadv using AAI-DC-RELAY-ADV message. If receiving DCTID of the relaying HR-MS, HR-MSs store it and used to request the relaying HR-MS to relay packets. An HR-MS does not start to send AAI-DC-RELAY-REQ message to the relaying HR-MS when Relay Status is ‘relaying packets’ and Relay Traffic Priority is higher than its traffic priority. An HR-MS may send AAI-DC-RELAY-REQ message to the relaying HR-MS when Relay Status is ‘available’.
An relaying HR-MS broadcasts a set of DCHs that are reserved for link establishment. The reserved DCHs are expected to establish a TDC link for relaying packets and are reserved by resource reservation algorithm with interference avoidance, which is described in 6.12.2.3.1.6.2. The other relaying HR-MSs avoid reserving DCHs in AAI-DC-RELAY-ADV message as many as possible.
6.12.2.3.1.11.2 Two links management

When an HR-MS need to communicate with corresponding HR-MSs via a relaying HR-MS, a source HR-MS shall request the relaying HR-MS to establish either one-way unicast TDC link or two-way unicast TDC link. The relaying HR-MS responds after establishing a TDC link to destination HR-MSs. During link establishments, a transport connection shall be established and multiple transport connections may be established.
The source HR-MS sends the AAI-DC-RELAY-REQ message to the relaying HR-MS and receives the AAI-DC-RELAY-RSP message from the relaying HR-MS in response to the AAI-DC-RELAY-REQ message. The AAI-DC-RELAY-REQ and AAI-DC-RELAY-RSP messages are piggybacked by AAI-DC-RTS and AAI-DC-CTS messages, respectively.
For release of a relaying link, the source HR-MS sends the AAI-DC-LREL-CMD message to the relaying HR-MS.
When the relaying HR-MS receives the AAI-DC-RELAY-REQ message from the source HR-MS, a TDC link is established between the relaying HR-Ms and one or more destination HR-Ms. The TDC link is either unicast or multicast one-way link, described in section 6.12.2.3.1.6.2.

After TDC link establishment from the relaying HR-MS to one or more destination HR-MSs, the relaying HR-MS shall send the AAI-DC-RELAY-RSP message in response to the AAI-DC-RELAY-REQ message. The relaying HR-MS may send multiple AAI-DC-RELAY-RSP messages with Confirmation Code == 0x02 to the source HR-MS until it sends the AAI-DC-RELAY-RSP message with Confirmation Code == 0x00 or 0x01.
6.12.2.3.1.11.2 Token management

For two TDC links of one-way unicast transmission, an HR-MS having a PTT token sends the AAI-DC-TKN-HO message and the relaying HR-MS relays it to a corresponding HR-MS. The corresponding HR-MS having the PTT Token sends packets.
For two TDC links of unicast and multicast transmissions, a relaying HR-MS manages a PTT token. The token is passed to HR-MSs and the relaying HR-MS using AAI-DC-TKN-HO message. The relaying HR-MS multicasts PTT token status using the AAI-DC-TKN-ADV message to a group of HR-MSs. When one of HR-MSs needs to get a PTT token, it sends the AAI-DC-TKN-REQ message to the relaying HR-MS. The relaying HR-MS sends the AAI-DC-TKN-RSP message in response to the AAI-DC-TKN-REQ message. If Confirmation Code==accept, the relaying HR-MS passes the PTT token to the requesting HR-MS using the AAI-DC-TKN-HO message. The HR-MS having the PTT token sends packets and the relaying HR-MS multicasts packets to the group of HR-MSs. Figure kkk shows that a relaying HR-MS manages a PTT token using the AAI-DC-TKN-HO message, the AAI-DC-TKN-REQ/RSP messages, and AAI-DC-TKN-ADV message.
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Figure kkk Token management for two-hop operation of TDC links

[Remedy2: Add the following text after Section 6.2.3.65.51 in the 802.16n AWD]
6.2.3.65.51 AAI-DC-RELAY-ADV

An relaying HR-MS transmits a AAI-DC-RELAY-ADV message to broadcast its information.

Table xxx – AAI-DC-RELAY-ADV message field description

	Field
	Size (bits)
	Value/Description
	Condition

	Relay DCTID
	24
	DC Terminal Identifier.

Indicate the HR-MS which relays packets between two TDC links
	

	Relay Status
	1
	Indicate that the relaying HR-MS is available for two-hop operation.

0x0: available

0x1: relaying packets
	

	Relay Traffic Priority
	3
	Indicate the traffic priority for relaying packets

0 to 7: Higher numbers indicate higher priority

Default: 0
	

	For (i=0; i<N_Reserved_DCH; i++) {



	
	N_Reserved_DCH is the number of dedicated channels for reservation
	

	Direct Mode Zone Type for Reservation
	2
	Direct mode zone type of a reserved DCH

0x0: Common direct mode zone (CDMZ)

0x1: Common direct mode zone extended (CDMZ-E)

0x2: Cell specific direct mode zone (CSDMZ)

0x3 to 0xF: Reserved.
	

	DCH Number for Reservation
	6
	Reserved DCH number on the zone of Direct Mode Zone Type
	

	}
	
	
	


6.2.3.65.51 AAI-DC-RELAY-REQ
An HR-MS transmits a AAI-DC-RELAY-REQ message to request a relaying HR-MS to establish a unicast TDC link
Table yyy – AAI-DC-RELAY-REQ message field description

	Field
	Size (bits)
	Value/Description
	Condition

	Link Change Count
	4
	The change count of this transaction assigned by the sender. If new transaction is started, Link Change Count is incremented by one (modulo 16) by the sender.
	Shall always be present

	For (i=0; i<N_Flow_Est; i++) {
	
	N_Flow_Est is the number of flows on which the sender of this message sends MAC PDUs.

Range [0..1]
	

	FID
	4
	Flow identifier assigned by the sink of packets on the flow
	

	Traffic Priority
	3
	0 to 7: Higher numbers indicate higher priority

Default: 0
	

	CS Specification Parameters
	8
	0–15: Reserved

16: Voice Codec G.729A
17: Voice Codec AMR
18–255: Reserved
	

	MAC Header Type
	1
	Indicates whether AGMH or SPMH is presented at the start of MAC PDUs of the service flow.

0 : AGMH (Advanced Generic MAC Header)

1 : SPMH (Short-Packet MAC header)

default value is 0.
	

	}
	
	
	

	Target DCTID or DCGID
	24
	Indicates a receiving HR-MS (Group) address.
	


6.2.3.65.52 AAI-DC-RELAY-RSP

An HR-MS transmits a AAI- DC-RELAY-RSP message in response to a received AAI- DC-RELAY-REQ

message.
Table zzz – AAI-DC-RELAY-RSP message field description

	Field
	Size (bits)
	Value/Description
	Condition

	Link Change Count
	4
	Link Change Count from the corresponding  AAI-DCRELAY-REQ
	Shall always be present

	Confirmation Code
	4
	Zero indicates the request was successful. Nonzero indicates failure.

0x0: accept

0x1: reject with a recommended DCH
0x2: wait next response message
0x3 to 0xF: reserved
	Shall always be present

	Direct Mode Zone Type
	2
	Direct mode zone type of a recommended DCH

0x0: Common direct mode zone (CDMZ)

0x1: Common direct mode zone extended (CDMZ-E)

0x2: Cell specific direct mode zone (CSDMZ)

0x3 to 0xF: Reserved.
	Present if Confirmation Code == 0x1

	DCH Number
	6
	Recommended DCH number on zone of Direct Mode Zone Type
	Present if Confirmation Code == 0x1


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