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Introductions
GRIDMAN AWD for IEEE 802.16.1a describes relay mode operation of HR-MS in Section 6.12.1.2. However, HR-MS acting as relay cannot receive A-Preambles from superordinate HR-BS after it establishes a relay link with the superordinate HR-BS (refer to 16m’s Section 16.6) [3]. Therefore, if the HR-MS acting as relay moves or is located indoor environment, it may be failed synchronization with superordinate HR-BS. In this contribution, we propose scanning procedures for synchronization between HR-MS acting as relay and its superordinate HR-BS. Since HR-MS acting as relay has mobility, preambles from the superordinate HR-BS shall be received by HR-MS acting as relay periodically in TTR mode. Two messages are defined in this purpose which are AAI-MMRS-SYN-REQ/RSP. The parameters used for A-preambles scanning time interval should be transmitted to its subordinate MSs since HR-MS acting as relay cannot communicate with its subordinate MSs during the scanning interval. AAI-MM-ADV shall be assigned to carry the scanning time interval information from HR-MS acting as relay to its subordinate MSs.
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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: Insert a new subsection in Section 6.12.1.2 in the GRIDMAN AWD for 802.16.1.]
6.12.1 Multi-mode operation
6.12.1.2 Relay function for HR-MS
6.12.1.2.3 Relay link maintenance
6.12.1.2.3.1 Synchronization control for HR-MS acting as relay
Since HR-MS acting as relay has mobility, preambles from the superordinate HR-BS shall be received by HR-MS acting as relay periodically in TTR mode. A superordinate HR-BS may allocate time intervals to a relay mode HR-MS in order for an HR-MS acting as relay to receive preambles from the superordinate HR-BS in the purpose of synchronization between a superordinate HR-BS and an HR-MS acting as relay. Such a time interval during which the HR-MS acting as relay scans preambles from the superordinate HR-BS while not available to serve its MSs is referred to as a A-preamble scanning interval. Initial parameter values for synchronization time interval shall be given by the superordinate HR-BS through AAI-MMRS-SYN-RSP message when an HR-MS acting as relay performs network entry to the superordinate HR-BS. During the relay mode operation, a superordinate HR-BS may transmit unsolicited AAI-MMRS-SYN-RSP message to an HR-MS acting as relay or shall respond upon receiving AAI-MMRS-SYN-REQ message transmitted by HR-MS acting as relay to chase the timing offset. Allocated time interval information shall be transmitted to the subordinate MSs within the coverage of the HR-MS acting as relay through AAI-MM-ADV message. During the scanning interval HR-MS acting as relay may communicate with its serving HR-BS but not with its subordinate MSs.
6.12.1.2.34 Relay link release
An HR-MS acting as RS may end its relay service and remove the relay link from the HR BS. 

……
[Remedy2: Add the following rows in Table 683, section 6.2.3 in the GRIDMAN AWD for 802.16.1.]
	No.
	Functional Areas
	Message Names
	Message Description
	Security
	Connection

	TBD
	Multimode
	AAI-MMRS-SYN-REQ
	Multimode Relay Synchronization request
	
	Unicast

	TBD
	Multimode
	AAI-MMRS-SYN-RSP
	Multimode Relay Synchronization response
	
	Unicast


[Remedy3: Add the following text into section 6.2.3 in the GRIDMAN AWD for 802.16.1.]
6.2.3.65 MAC control messages for HR-Networks
6.2.3.65.x1 AAI-MMRS-SYN-REQ message

To control the parameters for synchronization between HR-MS acting as relay and superordinate HR-BS, the HR-MS acting as relay may transmit AAI-MMRS-SYN-REQ message to the superordinate HR-BS. AAI-MMRS-SYN-REQ message asks the superordinate HR-BS to increase/decrease the synchronization time interval and duration.
Table xxx - AAI-MMRS-SYN-REQ message format

	Field
	Size(bits)
	Value/Description
	Condition

	Scan duration control
	1
	0b0: increase the time duration
0b1: decrease the time duration 
	

	Time interval control
	1
	0b0: increase the time interval

0b1: decrease the time interval
	

	
	
	
	


6.2.3.65.x2 AAI-MMRS-SYN-RSP message

The S-ABS shall transmit AAI-MMRS-SYN-RSP to set parameters for maintaining synchronization between superordinate HR-BS and HR-MS acting as relay when a relay mode HR-MS performs network entry to superordinate HR-BS or receives AAI-MMRS-SYN-REQ message from an HR-MS acting as relay. Unsolicited AAI-MMRS-SYN-RSP message may be transmitted by superordinate HR-BS. 
Table xxx - AAI-MMRS-SYN-RSP message format

	Field
	Size(bits)
	Value/Description
	Condition

	Scan duration
	8
	Duration (in units of AAI subframe) of the requested scanning period. 
	

	If(scan duration >0){
	
	
	

	Start superframe index
	6
	Represents the 6 least significant bits

of the absolute superframe index in

which the first scanning interval

starts.
	

	Start frame index
	2
	Represents start frame number in the

Start super frame number.

0b00: 1st frame in the super frame

0b01: 2nd frame in the super frame

0b10: 3rd frame in the super frame

0b11: 4th frame in the super frame
	

	Interleaving interval
	8
	The period of relay mode HR-MS’s active mode (in

units of AAI subframes) that is interleaved

between scan durations.
	

	} //End if (Scan duration >0)
	
	
	


[Remedy4: Add the following text into section 6.2.3in the GRIDMAN AWD for 802.16.1.]
6.2.3.65 MAC control messages for HR-Networks

6.2.3.65.1 AAI-MM-ADV message

Infrastructure stations and HR-MS acting as HR-BS or HR-RS may transmit AAI-MM-ADV message to support multimode operation in the case as follows:

· When the backhaul link is down or up
· During maintaining relay link due to unavailable backhaul link, PHY/MAC layer parameters need be reconfigured such as
· Power down
· Power reduction
· FA change
· Multimode service establish/release/change to inform subordinate stations to perform handover
· Scanning operation for HR-MS acting as relay to maintain synchronization with the serving HR-BS
Table 763mm1- Parameters for AAI-MM-ADV message
	Field
	Size(bits)
	Value/Description
	Condition

	Action Type
	34
	Used to indicate the purpose of this message

0b0000000: Reconfiguration of HR-BS/RS including multimode BS/RS

0b0010001: Restart of HR-BS/RS including multimode BS/RS

0b0100010: Power down (including FA down) of HR-BS/RS including multimode BS/RS

0b0110011: Power reduction of HR-BS/RS including multimode BS/RS

0b1000100: Backhaul link down of HR-BS 

0b1010101: Backhaul link up of HR-BS

0b1100110: FA change of HR-BS/RS including multimode BS/RS

0b1110111: Multimode service end of HR-MS

0b1000: Scanning operation for HR-MS acting as relay to maintain synchronization with the serving HR-BS
0b1001 – 0b1111: reserved
	

	….
	
	
	

	} else if (Action Type == 0b1000) {
	
	
	

	Scan duration
	8
	Duration (in units of AAI subframe) of the requested scanning period.
	

	Interleaving interval
	8
	The period of relay mode HR-MS’s active mode (in units of AAI subframes) that is interleaved between scan durations.
	

	Start superframe index
	6
	Represents the 6 least significant bits of the absolute superframe index in which the first scanning interval starts.
	

	Start frame index
	2
	Represents start frame number in the Start super frame number. 
0b00: 1st frame in the super frame

0b01: 2nd frame in the super frame

0b10: 3rd frame in the super frame

0b11: 4th frame in the super frame
	

	}
	
	
	

	…
	
	
	


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