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MAC control messages to support HR-MS acting as BS
Wai Leong Yeow, Anh Tuan Hoang, Haiguang Wang, Jaya Shankar, Shoukang Zheng 
Institute for Infocomm Research
1. Introduction
IEEE 802.16n AWD describes multimode operation based on the 802.16n SRD but does not define the MAC control messages needed to support a HR-MS to operate in a BS mode.
This document provides MAC control messages to configure BS-related parameters for a HR-MS to act as a HR-BS for both WirelessMAN-AAI and WirelessMAN-OFDMA interfaces.
2. Protocol
HR-BS transmits a MMBS-CFG message for WirelessMAN-OFDMA interface (or a AAI-MMBS-CFG message for WirelessMAN-AAI interface) to prepare a BS-mode capable HR-MS and configure BS-related operation parameters. The capabilities of the target HR-MS are already known to the HR-BS after capability exchange during network entry or re-entry.

HR-BS defines the BS ID and the operating physical channel parameters for the HR-MS to operate on. In addition, it defines when the mode change shall be initiated. Figures 1 and 2 show two possible scenarios:
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Figure 1: A multi-mode BS configuration without a specified trigger.
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Figure 2: A multi-mode BS configuration with a specified trigger.
The second scenario differs from the first with a specified trigger. This could be used for preparation of a standalone in the case of SPOF when the serving BS failed.

We propose the following text for the 802.16n AWD in the next section to support such operations.
3. 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---------------------------------------------------]

[Add the following rows in Table 38, section 6.3.2.3 of 802.16n AWD.]
	Type
	Message Name
	Message description
	Connection

	x
	MMBS-CFG
	Multi-mode BS configuration
	Basic


[Add the following text into the end of section 6.3.2.3 of 802.16n AWD.]
6.3.2.3.x
MMBS-CFG message

An MMBS-CFG message is transmitted by the serving HR-BS to HR-MS to configure and prepare the HR-MS for a mode change to BS. See Table aaa for details.

Table aaa—MMBS-CFG message field description
	Syntax
	Size (bit)
	Notes

	BSID
	48
	-

	Preamble Index/Subchannel Index
	8
	For the OFDMA PHY this parameter defines the PHY specific preamble. For the OFDM PHY, the 5 LSB contain the active DL subchannel index and the 3 MSB shall be Reserved and set to ‘0b000’. For OFDMA PHY, bit 7 is used to indicate the reuse factor of the neighbor for purpose of CINR measurement for handoff. A value of '0' indicates a reuse factor of 1 and a value of '1' indicates reuse factor of 3. For OFDMA PHY, bit 6 to bit 0 represent the preamble index of the neighbor BS.

	PHY mode ID
	16
	-

	Center Frequency
	32
	Indicates center frequency (in unit of Hz)

	Action Time
	8
	It is the wait time in units of 1 ms before the mode change occurs.

	TLV
	variable
	


A HR-BS shall generate MMBS-CFG messages in the format shown in Table aaa. The following parameters shall be included:

BSID

The Base Station ID is a 48-bit long field identifying the BS. See DL-MAP.


Preamble Index/Subchannel Index

For the OFDMA PHY this parameter defines the PHY-specific preamble. For the OFDM PHY the 5 LSB contain the DL subchannel index (as defined in Table 248) used in the advertised BS sector. The 3 MSB shall be reserved and set to 0b000.
PHY Mode ID (see 11.18.2)
A 16-bit value that specifies the PHY parameters, including channel bandwidth, FFT size, cyclic prefix, and frame duration.

Center Frequency
Indicates center frequency (in unit of Hz).

Action Time
The amount of time to wait before the mode change is initiated, after receiving the MMBS-CFG message or after the trigger specified in the message fires.

When configuring for a standalone network in case of SPOF, the following TLV parameters shall be included:
Trigger TLV

This specifies a condition when the HR-MS shall initiate a mode change to BS mode. If Action Time is non-zero, the mode change shall be initiated after the triggering condition occurred for the specified amount of time. See Table 577 for details of the triggering conditions. Only functions 0x5 and 0x6 and action 0x4 shall be applicable in this message.

[Modify the following text in Table 577 of 802.16n AWD.]
Table 577—Trigger; Type/function/action description
	Name
	Length (bit)
	Value

	Type
	2 (MSB)
	Trigger metric type:

0x0: CINR metric

0x1: RSSI metric

0x2: RTD metric

0x3: Reserved

	Function
	3
	Computation defining trigger condition:

0x0: Reserved

0x1: Metric of neighbor BS is greater than absolute value

0x2: Metric of neighbor BS is less than absolute value

0x3: Metric of neighbor BS is greater than serving BS metric by relative value

0x4: Metric of neighbor BS is less than serving BS metric by relative value

0x5: Metric of serving BS greater than absolute value

0x6: Metric of serving BS less than absolute value

0x7: Reserved

NOTE 1—0x1–0x4 not applicable for RTD trigger metric
NOTE 2—When type 0x1 is used together with function 0x3 or 0x4, the threshold value shall range from –32 dB (0x80) to +31.75 dB (0x7F). When type 0x1 is used together with function 0x1, 0x2, 0x5 or 0x6, the threshold value shall be interpreted as an unsigned byte with units of 0.25 dB, such that 0x00 is interpreted as −103.75 dBm and 0xFF is interpreted as − 40 dBm

	Action
	3 (LSB)
	Action performed upon reaching trigger condition:

0x0: Reserved

0x1: Respond on trigger with MOB_SCN-REP after the end of each scanning interval

0x2: Respond on trigger with MOB_MSHO-REQ

0x3: MS shall start neighbor BS scanning process by sending MOB_SCN-REQ, by initiating Autonomous neighbor cell scanning (see 8.4.14.1.3) or both.

0x4–0x7: Reserved
0x4: Initiate mode change
0x5–0x7: Reserved
NOTE—0x3 is not applicable when neighbor BS metrics are defined (i.e., only Function values 0x5 or 0x6 are applicable).

NOTE—0x4 is only applicable for function values 0x5 and 0x6.


[Add the following rows in line 173, section 16.2.3 of 802.16n AWD.]
	No.
	Functional areas
	Message names
	Message description
	Security
	Connection

	x
	Multimode
	AAI-MMBS-CFG
	Multimode BS configuration
	Encrypted/ICV 
	Unicast


[Add the following text at the end of 16.2.3 of 802.16n AWD.]
16.2.3.x AAI-MMBS-CFG
An AAI-MMBS-CFG message is transmitted by the serving HR-BS to HR-MS to configure and prepare the HR-MS for a mode change to BS. See Table bbb.
Table bbb—AAI-MMBS-REQ message field description
	Field
	Size (bits) 
	Value/Description 
	Condition 

	BSID
	48
	ABS ID
	

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

	CP time

	2
	CP time of the BS

0b00: 1/8

0b01: 1/16

0b10: ¼
	

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

{
	
	N-Carrier-Info is the number of carrier information listed here for the ABSi
	

	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 ABS 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
	

	}
	
	
	// STR

	Action Time
	8
	It is the wait time in units of 1 ms before the mode change is initiated after reception of the message or after the trigger fires.
	

	Trigger
	variable
	Triggers defined in table 775.
	Present when configured for standalone network in the case of SPOF.


A HR-BS shall generate AAI-MMBS-CFG messages in the format shown in Table aaa. The following parameters shall be included:

— 48-bit BS-ID

— ABS SA-Preamble Index

— For every carrier:

— Physical carrier index (6 bits, refer to the “physical carrier index” defined in AAI-Global-CFG)

— MAC protocol versions (8 bits)

— Paging carrier indication (1 bit, refer to specify if a carrier is a paging carrier or not)
— Time to wait before the mode change is initiated
—Trigger condition when configured for standalone network in the case of SPOF.

The trigger condition indicates when a HR-MS shall initiate a mode change to BS with the specified parameters for operating a standalone network in the case of SPOF. If the action time is non-zero, the mode change shall be initiated after the triggering condition occurred for the specified amount of time. See Table 775.
[Modify the following text in Table 776 of 802.16n AWD.]
Table 776— Description of the trigger type/function/action
	Name
	Size (Bits)
	Value
	Description

	Type
	3 (MSB)
	Trigger metric type:

0x0: CINR

0x1: RSSI

0x2: RTD

0x3: Number of consecutive PSFHs

missed

0x4: RD

0x5–0x7: Reserved
	

	Function
	3
	Computation defining trigger

condition:

0x0: Reserved

0x1: Metric of neighbor ABS is greater than absolute value

0x2: Metric of neighbor ABS is less than absolute value

0x3: Metric of neighbor ABS is greater than S-ABS metric by relative value

0x4: Metric of neighbor ABS is less than S-ABS metric by relative value

0x5: Metric of S-ABS greater than absolute value
0x6: Metric of S-ABS less than absolute value

0x7: (For AMS in CA mode): Number of neighbor ABS’s carriers (whose CINR/RSSI is greater than absolute value) is higher than threshold value. The threshold value for the “Number of neighbor ABS’s carriers” can be AMS specific or ABS specific. (For AMS specific, the threshold value is defined as the number of AMS’s active carriers. For ABS specific, the threshold value is configured by the S-ABS and signaled through AAI-MC-ADV.)
	Function 0x1-0x4 not applicable for RTD/RD trigger metric
When type 0x1 is used together with function 0x3 or 0x4, the threshold value shall range from –32 dB (0x80) to +31.75 dB (0x7F). When type 0x1 is used together with function 0x1, 0x2, 0x5, 0x6, or 0x07, the threshold value shall be interpreted as an unsigned byte with units of 0.25 dB, such that 0x00 is interpreted as –103.75 dBm and 0xFF is interpreted as –40 dBm
Type 0x3 can only be used together with function 0x5 or function 0x6.

Function 0x7 can only be used with Action 0x1 and applicable for AMS in CA mode. Non-CA mode AMS shall ignore this trigger.

	Action
	3 (LSB)
	Action performed upon trigger condition is satisfied:

0x0: Reserved

0x1: Respond on trigger with AAI-SCN-REP

0x2: Respond on trigger with AAI-HO-REQ

0x3: Respond on trigger with AAI-SCN-REQ

0x4: Declare ABS unreachable:

0x5: Cancel HO

0x6 and 0x7: Reserved

0x6: Initiate mode change

0x7: Reserved
	Actions 0x3 and 0x6 applies apply only to Functions 0x5 and 0x6.

Action 0x4: If this ABS is the SABS (meaning the AMS is unable to maintain communication with the ABS), AMS sends AAI-HO-IND with HO Event Code 0b10 to the S-ABS and proceeds as specified in 16.2.6.3.4. If this ABS is a TABS, the AMS needs not take immediate action when this trigger condition is met for a single ABS. The AMS shall act only when this condition is met for all T-ABSs included in AAI-HOCMD during HO execution. The specific actions are described in 16.2.6.3.4.


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