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Introductions
IEEE 802.16n AWD describes a simple procedure of proactive operation for BS function of HR-MS in Section 17.3.1.3.1. In this contribution, we propose more detailed procedure and new MAC control messages to effectively support proactive operation in BS function of HR-MS.
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Figure 1. Procedure to transfer HR-BS role to multimode HR-MS
If a superordinate HR-BS selects a target HR-MS capable of role changing to HR-BS, it shall transmit AAI-MMBS-REQ message to the target HR-MS. The AAI-MMBS-REQ message may include recommended PHY operational parameters. When the target HR-MS receives the AAI-MMBS-REQ message, it may initiate HR-BS mode. In response to the AAI-MMBS-REQ message, the target HR-MS shall transmit AAI-MMBS-RSP message to the superordinate HR-BS when it is ready to start HR-BS role.
If the target HR-MS accepts the request to change the mode to HR-BS, the superordinate HR-BS shall transmit AAI-MMBS-CMD message to the target HR-MS to inform the action time for starting as HR-BS mode. Upon expiring the action time, the target HR-MS starts the HR-BS mode operation. At the same time, the superordinate HR-BS may stop the HR-BS role in order to avoid potential interference from the target HR-MS.

If the target HR-MS is configured with the same PHY operational parameters (BS configuration index == 0b01), subordinate MSs connected to the superordinate HR-BS may be connected to the target HR-MS acting as HR-BS without initial access or handover.  

If the target HR-MS is configured with the recommended PHY operational parameters (BS configuration index == 0b10), subordinate MSs connected to the superordinate HR-BS may perform handover to the target HR-MS acting as HR-BS. In this case, the superordinate HR-BS may transmit AAI-L2-XFER message which contains MS context information before sending AAI-MMBS-CMD message to the target HR-MS.
In addition, this contribution proposes new MAC control messages described below as follows:

· AAI-MMBS-REQ message

A superordinate HR-BS shall transmit AAI-MMBS-REQ message to a target (multimode) HR-MS for the purpose as follows:
· to request to transfer HR-BS role to the target HR-MS
· to response or reject the unsolicited AAI-MMBS-RSP message by the multimode HR-MS
In addition, the superordinate HR-BS may utilize the AAI-MMBS-REQ message to configure the multimode HR-MS acting as HR-BS by sending its recommended BS PHY operational parameters.

· AAI-MMBS-RSP message

A target HR-MS shall transmit AAI-MMBS-RSP message to the superordinate HR-BS for the purpose as follows:
· to response or reject the AAI-MMBS-REQ message by the superordinate HR-BS

· to request change of its mode to HR-BS in an unsolicited manner
· AAI-MMBS-CMD message 

A superordinate HR-BS shall transmit AAI-MMBS-CMD message to a target HR-MS for the purpose as follows:
· to inform the action time for starting as HR-BS mode
The target HR-MS shall start HR-BS mode at the action time expires.
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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: Adopt the following change in Section 17.3.1 in the 802.16n AWD.]
17.3.1 Multi-mode operation

17.3.1.1 Base station function for HR-MS
17.3.1.3.1 Proactive Operation
A superordinate HR-BS may select a target HR-MS among its subordinate HR-MSs which are capable of role changing to HR-BS, according to the measured signal power at HR-BS and/or subordinate HR-MS' status information such as the battery level. The superordinate HR-BS may transmit AAI-MM-ADV message with trigger condition for which the subordinate HR-MSs capable of role changing to HR-BS shall report its status information. When the trigger condition is met, the The subordinate HR-MS capable of role changing to HR-BS may report its status information to the superordinate HR-BS via MM-STAT-REP MAC control message and/or AMS Battery Level Report header as described in 16.2.2.1.3.5. The triggering condition for reporting status information may be configured by the superordinate HR-BS. 

After selecting the target HR-MS, the superordinate HR-BS requests the target HR-MS to change its mode to HR-BS by exchanging HRBS-REQ/RSP transmitting AAI-MMBS-REQ message. The AAI-MMBS-REQ message may include PHY operational parameters recommended by the superordinate HR-BS. When the target HR-MS receives the AAI-MMBS-REQ message, it may initiate HR-BS mode. If the target HR-MS accepts the request from the superordinate HR-BS to change the mode to HR-BS, the superordinate HR-BS may transmit HRBS-CONFIG-CMD message to request the target HR-MS to set the configuration parameters and the trigger conditions for operating as HR-BS. it shall transmit AAI-MMBS-RSP message to the superordinate HR-BS when it is ready to start HR-BS role, and then the superordinate HR-BS shall transmit AAI-MMBS-CMD message to the target HR-MS to inform the action time for starting as HR-BS mode. Upon expiring the action time, the target HR-MS starts the HR-BS mode operation. At the same time, the superordinate HR-BS may stop the HR-BS role in order to avoid potential interference from the target HR-MS. If handover of subordinate MSs connected to the superordinate HR-BS is necessary or desirable, the superordinate HR-BS may transmit AAI-L2-XFER message which contains MS context information before sending AAI-MMBS-CMD message to the target HR-MS.
[Remedy2: Add the following rows in Table 683, section 16.2.3 of 802.16n AWD.]
	xx
	Multimode
	AAI-MMBS-REQ
	Multimode Base station request
	Encrypted/ICV 
	Unicast

	xx+1
	Multimode
	AAI-MMBS-RSP
	Multimode Base station response
	Encrypted/ICV 
	Unicast

	xx+2
	Multimode
	AAI-MMBS-CONFIG-CMD
	Multimode Base station command
	Encrypted/ICV 
	Unicast


[Remedy3: Add the following text into section 16.2.3 of 802.16n AWD.]
16.2.3 MAC Control messages
16.2.3.x1 AAI-MMBS-REQ

To request to transfer HR-BS role to a multimode HR-MS, the AAI-MMBS-REQ message shall be sent from superordinate HR-BS to a multimode HR-MS. 

Table xxx—AAI-MMBS-REQ message field description
	Field 
	Size (bits) 
	Value/Description 
	Condition 

	Action code
	2
	Used to indicate the purpose of this message. 
0b00: Request to transfer HR-BS role to the multimode HR-MS 

0b01: Response for the unsolicited AAI-MMBS-RSP message by the multimode HR-MS.
0b10: Reject for the unsolicited AAI- MMBS-RSP message by the multimode HR-MS.
0b11: Reserved.
	

	BS configuration indication
	2
	Indicates whether the superordinate HR-BS provides the recommended PHY parameters to multimode HR-MS or not. 
0b00: There are no recommended PHY parameters.
0b01: There are no recommended PHY parameters. But, must be equal to the PHY operational parameters of the superordinate HR-BS.
0b10: There are recommended PHY parameters.
0b11: Reserved
	

	If (BS configuration indication == 0b01) {
	
	
	

	S-SFH change count
	4
	Indicates the value of S-SFH change count of this HR-BS
	

	Global carrier configuration change count
	3
	Indicates the HR-MS’s last received value of Global carrier configuration change count of the network. If set to 0, it implies that HR-MS never received a Global carrier configuration information.
	

	SCD count
	4
	Indicates Configuration Change Count that is associated with the system configuration of the AAI-SCD.
	

	Multicarrier configuration change count
	4
	The value is incremented by 1 upon each update
	

	} else if (BS configuration indication == 0b10) {
	
	
	

	BSID
	48
	HR-BS ID
	

	MAC protocol version
	8
	MAC protocol version of the BS Consistent with IEEE Std 802.16-2009 definition, with new MAC protocol version defined 10 for AAI.
	

	CP time
	2
	CP time of the HR-BS

0b00: 1/8

0b01: 1/16

0b10: 1/4
	

	For(j=0; j<N-Carrier-Info; j++) 

{
	
	
	

	SA-PREAMBLE index
	10
	
	

	Physical carrier index
	6
	Refer to the physical carrier index in AAI-Global-CFG message
	

	Paging carrier indication
	1
	Indicates whether the carrier is a paging carrier in HR-BS or not

0: no paging carrier

1: paging carrier
	May be present when multiple carrier operation is applied.

	PGID
	16
	Indicates paging group identifier where the carrier belongs
	

	S-SFH change count
	4
	Indicates the value of S-SFH change count of this HR-BS
	

	SFH encoding format
	2
	0b00: full Subpkt information

0b01: delta encoding with reference to the information of current carrier that transmits this AAI-MMBS-REQ message.

0b10: no SFH included

0b11: delta encoding with reference to the information of the preceding carrier 
For macrocell HR-BS, the SFH encoding format shall be either 0b00 or 0b01 or 0b11.
	

	If (SFH encoding format == 0b00) 
{
	
	
	

	SFH Subpkt 1
	variable
	See Table 839 in IEEE Std 802.16m-2011.
	

	SFH Subpkt 2
	variable
	See Table 840 in IEEE Std 802.16m-2011.
	

	SFH Subpkt 3
	variable
	See Table 841 in IEEE Std 802.16m-2011.
	

	} else if (SFH encoding format == 0b01||0b11) {
	
	
	

	Delta information
	variable
	Indicates the delta encoding, between the reference carrier and the current carrier where this message is transmitted if SFH encoding format = 0b01, or between the reference carrier and the preceding carrier if SFH_encoding_format=0b11.

Delta information contains SFH SP1, SP2, and SP3 attributes as defined in Table 839, Table 840, and Table 841 of IEEE Std 802.16m-2011, respectively. Each delta information attribute is optional.
	

	}
	
	
	

	}
	
	
	

	}
	
	
	


16.2.3.x2 AAI-MMBS-RSP

After configuring HR-BS mode or expiring predefined BS configuration deadline, the AAI-MMBS-RSP message shall be sent from multimode HR-MS to a superordinate HR-BS in response to an AAI-MMBS-REQ message. The multimode HR-MS may send the AAI- MMBS-RSP message in unsolicited manner with Response_Code = 0b00 (i.e., Request by multimode HR-MS in Unsolicited manner).
Table xxx—AAI-MMBS-RSP message field description
	Field
	Size (bits)
	Value/Description
	Condition

	Response code
	2
	This indicates response type of AAI-MMBS-RSP message.
0b00: Request by multimode HR-MS in Unsolicited manner
0b01: Approval of AAI-MMBS-REQ
0b10: Rejection of AAI-MMBS-REQ

0b11: Reserved
	

	If (Response code == 0b10)
{
	
	
	

	Operation
	2
	0b00: Retransmit AAI-MMBS-REQ message (HR-BS mode of multimode HR-MS is not yet completely configured.)
0b01: Retransmit AAI-MMBS-REQ message after applying the system configuration change count (System configuration change count of multimode HR-MS is out of date.)
0b10: Cancel BS configuration request
0b11: Reserved
	

	}
	
	
	


16.2.3.x3 AAI-MMBS -CMD
To inform the time for starting HR-BS role, the AAI-MMBS-CMD message shall be sent from superordinate HR-BS to the multimode HR-MS. 
Table xxx—AAI-MMBS -CMD message field description
	Field 
	Size (bits) 
	Value/Description 
	Condition 

	Action time
	4
	This is the wait time in units of 100 ms before the HR-MS starts to perform HR-BS mode. The multimode HR-MS shall start HR-BS mode at the action time expires. 
	


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