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Introductions
IEEE 802.16n AWD [5] describes multimode operation based on the 802.16n SRD [1].

This document provides (modified/new) MAC control messages to support multimode operation in detail as follows:
· (modified) AAI-SBC-REQ

transmitted by MS to report multimode basic capability during network entry.

· (modified) AAI-ARS-CONFIG-CMD message format

An ABS shall use AAI-ARS-CONFIG-CMD message to configure the TTR mode ARS PHY layer operational parameters.

An HR-BS shall use AAI-ARS-CONFIG-CMD message to configure the multimode HR-MS acting as HR-RS PHY layer operational parameters.

· (new) AAI-MMRS-REQ

To establish relay link between a multimode station and superordinate HR-BS, AAI-MMRS-REQ message is transmitted by the station or the superordinate HR-BS.

· (new) AAI-MMRS-RSP

An AAI-MMRS-RSP message is transmitted by multimode station or superordinate HR-BS in response to AAI-MMRS-REQ message.

· (new) AAI-MMRL-REQ message

HR-MS transmits AAI-MMRL-REQ message for the purpose as follows:

· to release its relay mode and to return its original role

· to response or reject the unsolicited AAI-MMRL-RSP message by the HR-BS

· (new) AAI-MMRL-RSP message

An AAI-MMRL-RSP message is transmitted by multimode station or superordinate HR-BS in response to AAI-MMRL-REQ message.

· (new) 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 from down

· During maintaining relay link due to unavailable backhaul link, PHY layer parameters need be reconfigured such as power and FA

· During release multimode service (return to original mode), multimode HR-MS needs announce subordinate HR-MSs to perform handover to any infrastructure station.
In addition, procedure to establish/maintain/release relay link between HR-BSs and between HR-BS and HR-MS capable of acting as RS is provided based on the [6][7]

 REF _Ref298863112 \n \h 
[8].
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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: Add the following rows in line 173, section 16.2.3 of 802.16n AWD.]
	xx

	Multimode
	AAI-MM-ADV
	Multimode advertisement
	N/A
	Broadcast

	xx+1
	Multimode
	AAI-MMRS-REQ
	Multimode Relay request
	Encrypted/ICV 
	Unicast

	xx+2
	Multimode
	AAI-MMRS-RSP
	Multimode Relay response
	Encrypted/ICV 
	Unicast

	xx+3
	Multimode
	AAI-MMRL-REQ
	Multimode releasement request
	Encrypted/ICV 
	Unicast

	xx+4
	Multimode
	AAI-MMRL-RSP
	Multimode releasement response
	Encrypted/ICV 
	Unicast


[Remedy2: Add the following text into section 16.2.3 of 802.16n AWD.]
16.2.3 MAC Control messages
[Change Section 16.2.3.5 as indicated:]
16.2.3.5 AAI-SBC-REQ

An AAI-SBC-REQ message, to which HARQ operation is applied, is transmitted by AMS to negotiate basic capability during network entry.
Table 688 – AAI-SBC-REQ message field description

	Field 
	Size (bits) 
	Value/Description 
	Condition 

	If (AMS requests transmittal of

NSP information) {
	
	
	

	SIQ (Service Information

Query)
	2
	Bit 0: Indicates that the AMS requests transmittal of the NSP List for the list of NSP IDs supported by the Operator Network that includes the current ABS;

Bit 1: Indicates that the AMS requests transmittal of the Verbose NSP Name List in addition to the NSP List; bit 1 shall not be set to a value of ‘1’ unless bit 0 is set to 1
	

	} else {
	
	
	

	CAPABILITY_INDEX
	5
	It refers to the “Capability Class” that the AMS can support. Value: 0~31
	

	DEVICE_CLASS
	5
	It refers to the “Device Class” that the AMS can support. Value: 0~31
	

	CLC Request
	variable
	See Table 700
	Present if AMS requests to activate one Type I or II CLC class for fast

CLC class activation

during initial network entry

	Long TTI for DL
	1
	If Bit 0=1, it supports
	Present as needed

	UL sounding
	2
	If Bit 0=1, decimation separation based sounding (FDM) supports

If Bit 1=1, cyclic shift separation based sounding (CDM) supports
	Present as needed

	OL Region
	3
	If Bit 0=1, OL Region type 0 supports

If Bit 1=1, OL Region type 1, CDR and CoFIP supports

If Bit 2=1, OL Region type 2 supports
	Present as needed

	DL resource metric for FFR
	1
	If Bit 0=1, it supports
	Present as needed

	Max. Number of streams for SU-MIMO in DL MIMO
	3
	The number in the range 1 through 8 that is higher by 1 than this field
	Present as needed

	Max. Number of streams for CL MU-MIMO (MIMO mode 4) in AMS point of view in DL MIMO
	1
	The number in the range 1 through 2 that is higher by 1 than this field

	Present as needed

	DL MIMO mode
	6
	If Bit 0 =1, mode0 supports

If Bit 1 =1, mode1 supports

If Bit 2 =1, mode 2 supports

If Bit 3 =1, mode 3 supports

If Bit 4 =1, mode 4 supports

If Bit 5=1, mode 5 supports
	Present as needed

	feedback support for DL
	11
	If Bit 0 =1, differential mode supports

If Bit 1 =1, MIMO feedback mode 0 supports

If Bit 2 =1, MIMO feedback mode 1 supports

If Bit 3=1, MIMO feedback mode 2 supports

If Bit 4 =1, MIMO feedback mode 3 supports

If Bit 5 =1, MIMO feedback mode 4 supports

If Bit 6 =1, MIMO feedback mode 5 supports

If Bit 7 =1, MIMO feedback mode 6 supports

If Bit 8 =1, MIMO feedback mode 7 supports

If Bit 9 =1, Long-term reporting disabling support for MFM 0,4,7

If Bit 10 =1, Short-term reporting disabling support for MFM 2,3,5,6
	Present as needed

	Subband assignment A-MAP IE support
	1
	If Bit 0=1, DL/UL Subband assignment A-MAP IE supports
	Present as needed

	DL pilot pattern for MU MIMO
	2
	If Bit 0 =1, DL 4 stream pilot pattern for DL MU MIMO support

If Bit 1 =1, DL 8 stream pilot pattern for DL MU MIMO support
	Present as needed

	Number of Tx antenna of AMS
	2
	The number in the range {1, 2, 4} that is higher by 1 than this field
	Present as needed

	Max. Number of streams for SU-MIMO in UL MIMO(1/2/3/4)
	2
	The number in the range 1 through 4 that is higher by 1 than this field
	Present as needed

	Max. Number of streams for

MU-MIMO in AMS point of

view in UL MIMO(1/2/3/4)
	2
	The number in the range 1 through 4
	Present as needed

	UL pilot pattern for MU MIMO
	3
	If Bit 0 =1, UL 2 stream pilot pattern support

If Bit 1 =1, UL 4 stream pilot pattern support

If Bit 2 =1, UL 8 stream pilot pattern support
	Present as needed

	UL MIMO mode
	5
	If Bit 0 =1, mode0 supports

If Bit 1 =1, mode1 supports

If Bit 2 =1, mode 2 supports

If Bit 3 =1, mode 3 supports

If Bit 4 =1, mode 4 supports
	Present as needed

	Modulation scheme
	2
	If Bit 0=1, DL 64 QAM supports

If Bit 1=1, UL 64 QAM supports
	Present as needed

	UL HARQ buffering capability
	7
	Bit 0–6: The number that is higher by 1 than this field is the amount of information bits in 4800 bytes units the AMS can buffer in the UL.
	Present as needed

	DL HARQ buffering capability
	7
	Bit 0–6: The number that is higher by 1 than this field, is the steady amount of aggregated DL HARQ information bits per frame in units of 4800 bytes, at which the aimed combining gain or better is obtained in the benchmark scenario, as defined in 16.2.14.2.1.3.
	Present as needed

	AMS DL processing capability

per subframe
	7
	Bit 0–6: The number that is higher by 1 than this field, is the steady amount of aggregated DL data information bits per subframe in units of 600 bytes that the AMS can process.
	Present as needed

	AMS UL processing capability

per subframe
	7
	Bit 0–6: The number that is higher by 1 than this field, is the steady amount of aggregated UL data information bits per subframe in units of 600 bytes that the AMScan process.
	Present as needed

	FFT size(2048/1024/512)
	3
	If Bit 0 = 1, FFT 2048 supports

If Bit 1 = 1, FFT 1024 supports

If Bit 2 = 1, FFT 512 supports
	Present as needed

	Authorization policy support
	1
	If Bit 0 = 0, No authorization;

If Bit 0 = 1, EAP-based authorization is supported.
	Present as needed

	Inter-RAT Operation Mode
	2
	0b00: single radio mode operation for

inter RAT handover

0b01: multi radio mode operation for

inter RAT handover

0b10–0b11: Reserved
	Present as needed

	Supported Inter-RAT type
	8
	1 indicates support, 0 indicates not

supported:

Bit 0: IEEE 802.11

Bit 1: GERAN(GSM/GPRS/EGPRS)

Bit 2: UTRAN

Bit 3: E-UTRAN

Bit 4: CDMA 2000

Bit 5–7: Reserved, set to zero
	Present as needed

	MIH Capability Supported
	1
	If Bit 0=1, the capability of IEEE

802.21 Media Independent Handover

Services supports.
	Present as needed

	MAX Tx Power
	24
	The maximum available power of the carrier for initial network entry.

Bit 0–7: Maximum transmitted power for QPSK.

Bit 8–15: Maximum transmitted power for 16-QAM

Bit 15–23: Maximum transmitted power for 64-QAM.

Each unsigned 8-bit integer specifies the maximum transmitted power value in dBm. The maximum transmitted power is quantized in 0.5 dBm steps ranging from –64 dBm (encoded 0x00) to 63.5 dBm (encoded 0xFF).

Values outside this range shall be assigned the closest extreme. If AMS does not support 64-QAM, the AMS shall report the value of 0x00 for Bit 15–23.
	Present as needed

	If (ARS is a sender of AAI-SBC-

REQ) {
	
	
	//only available during ARS network entry phase

	Relay mode
	1
	0b0: TTR relay mode

0b1: STR relay mode
	

	if (Relay mode == 0b0){
	
	
	

	ARSTTG
	6
	ARSTTG value (μs). It shall be less than 50 μs.
	

	ARSRTG
	6
	ARSRTG value (μs). It shall be less than 50 μs.
	

	}
	
	
	

	}
	
	
	

	Visited NSP ID
	24
	NSP ID of the Network Service Provider

the AMS intends to be the conduit

for authentication to the AMS

home network
	Present as needed

	Multimode capability supported
	3
	If bit0 = 1, the capability of TTR relay mode supports

If bit1 = 1, the capability of STR relay mode supports

If bit2 = 1, the capability of base station function supports
	Present as needed in HR-Network

	}
	
	
	


[Change the text in 16.2.3.57 as follows:]
16.2.3.57 AAI-ARS-CONFIG-CMD message format

An ABS shall use AAI-ARS-CONFIG-CMD message to configure the TTR mode ARS PHY layer operational parameters.
An HR-BS shall use AAI-ARS-CONFIG-CMD message to configure the multimode HR-MS acting as HR-RS PHY layer operational parameters.

[Change the table 757 in 16.2.3.57 as follows:]
Table 757—AAI-ARS-CONFIG-CMD message field description

	Field
	Size (bits)
	Value/Description
	Conditions

	
	
	
	

	If(subordinate RS (including HR-MS acting as RS) is TTR relay mode in HR-Network) {
	
	
	// TTR mode

	AAI_Relay_zone_AMS_allocation_indicator
	1
	0b0: The ABS does not allocate resources to the AMS in the AAI DL Relay zone;

0b1: The ABS may allocate resources to the AMS in the AAI DL Relay zone
	Always present

	MIMO Midamble indication in

AAI DL Relay zone
	1
	0b0: MIMO midamble is not transmitted in AAI DL Relay zone

0b1: MIMO midamble is transmitted in AAI DL Relay zone

If AAI_Relay_zone_AMS_allocation_indicator == 0b0, this field is set to 0b1.
	Always present

	Superframe Number Action
	4
	LSBs of the superframe number when ARS start ARS operation and apply the PHY operational parameters.
	Always present

	R_IdleTime
	11
	Unit is 0.1 μs
	Always present

	If(ABS allocates resource for periodic ranging in AAI UL Relay zone) {
	
	
	

	Allocation periodicity of the S-RCH
	2
	Indicates the periodicity of the S-RCH allocation.

0b00: Every frame

0b01: The second frame in every superframe

0b10: The second frame in every 4th superframe, i.e., mod(superframe number, 4) = 0

0b11: The second frame in every 8th superframe, i.e., mod(superframe number, 8) = 0
	Present when ABS allocates resource for periodic ranging in AAI UL Relay zone

	Subframe offset of the S-RCH
	2
	Indicates the subframe offset (OSF) of the S-RCH allocation. The range of values is 0 ≤OSF ≤3.

S-RCH is allocated in the (OSF +UAZ) subframe.
	Present when ABS allocates resource for periodic ranging in AAI UL Relay zone

	Start RP code information of the S-RCH
	4
	Indicates the ks which is the parameter controlling the start root index of the RP codes (rs0).
rs0=6ks+1
The range of values is 0≤ks≤15.
	Present when ABS

allocates resource for

periodic ranging in AAI

UL Relay zone

	NPE
	2
	Indicates the number of periodic code (NPE) according to the Table 917.
	Present when ABS

allocates resource for

periodic ranging in AAI

UL Relay zone

	}
	
	
	

	If(ABS allocates resource for BR channel in AAI UL Relay zone) {
	
	
	

	UL BW REQ channel information
	2
	Indicates the number and the location of UL AAI subframe where the UL BW REQ channels are allocated.

0b00: i-th UL AAI subframe of UL relay zone in the first frame in every superframe

0b01: i-th UL AAI subframe of UL relay zone in the first and second frame in every superframe

0b10: i-th UL AAI subframe of UL relay zone in every frame

0b11: i-th and (i+1)-th UL AAI subframes of UL relay zone in every frame

Where i-th is “first” if UL R-RTI = 0, and i-th is “second” if UL R-RTI=Ts.
	Present when ABS allocates resource for BR channel in AAI UL Relay zone

	UL BW REQ channel allocation
	4
	The DRU index for UL BW REQ channel within FPi defined by “Frequency partition location for UL control channels” in S-SFH SP1.
	Present when ABS allocates resource for BR channel in AAI UL Relay zone

	Bandwidth request backoff start
	4
	Initial backoff window size for contention BRs, expressed as a power of 2. Values of n range 0–15 (the highest

order bits shall be unused and set to 0)
	Present when ABS allocates resource for BR channel in AAI UL Relay zone

	Bandwidth request backoff end
	4
	Final backoff window size for contention BRs, expressed as a power of 2. Values of n range 0–15
	Present when ABS allocates resource for BR channel in AAI UL Relay zone

	}
	
	
	

	If(AAI_Relay_zone_AMS_allocation_indicator == 0b0){
	
	
	

	R_DCASSB0
	5/4/3
	Indicates the number of subband-based CRUs in FP0 for AAI DL Relay zone.

See 16.6.3.3.2 Cell-specific resource mapping

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits
	Present when AAI_Relay_zone_AMS_allocation_indicator ==0b0

	R_DCASMB0
	5/4/3
	Indicates the number of miniband-based CRUs in FP0 for AAI DL Relay zone.

See 16.6.3.3.2 Cell-specific resource mapping

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits
	Present when AAI_Relay_zone_AMS_allocation_indicator ==0b0

	R_DCASi
	3/2/1
	Indicates the number of total allocated CRUs, in a unit of a subband, for FPi (i > 0) for AAI DL Relay zone.

See 16.6.3.3.2 Cell-specific resource mapping

For 2048 FFT size, 3 bits

For 1024 FFT size, 2 bits

For 512 FFT size, 1 bit
	Present when AAI_Relay_zone_AMS_allocation_indicator ==0b0

	R_UCASSB0
	5/4/3
	Indicates the number of total allocated CRUs, in a unit of a subband, for FPi (i > 0) for AAI DL Relay zone.

See 16.6.3.5.1 Cell-specific resource mapping

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits
	Present when AAI_Relay_zone_AMS_allocation_indicator ==0b0

	R_UCASMB0
	5/4/3
	Indicates the number of miniband-based CRUs in FP0 for AAI UL Relay zone.

See 16.6.3.5.1 Cell-specific resource mapping

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits
	Present when AAI_Relay_zone_AMS_allocation_indicator ==0b0

	R_UCASi
	3/2/1
	Indicates the number of total allocated CRUs, in a unit of a subbands, for FPi (i > 0) for AAI UL Relay zone.

See 16.6.3.5.1 Cell-specific resource mapping

For 2048 FFT size, 3 bits

For 1024 FFT size, 2 bits

For 512 FFT size, 1 bit
	Present when AAI_Relay_zone_AMS_allocation_indicator ==0b0

	}
	
	
	

	}
	
	
	// TTR mode only

	If (subordinate HR-MS is multimode MS acting as HR-RS in HR-Network) {
	
	
	

	SA-PREAMBLE index
	10
	
	Always present

	MS functionality maintenance indication
	1
	0b0: MS functionality is maintained after role change

0b1: MS functionality is not maintained
	Always present

	Cell bar information
	1
	If Cell bar bit == 0b1, this cell shall not be allowed for network entry or reentry
	Always present

	If (subordinate HR-MS is acting as STR relay mode) {
	
	
	

	Frame configuration index
	6
	The mapping between value of this index and frame configuration is listed in Table 806, Table 807, and Table 808.
	Always present

	FFT size indication
	2
	0b00: 2048 FFT

0b01: 1024 FFT

0b10: 512 FFT

0b11: reserved
	Always present

	DL carrier frequency for BS and RS (FBR_DL)
	10
	Indicates the DL carrier frequency in unit of 100KHz for MS acting as RS.

Used to receive from HR-BS in the DL relay zone.
	Present if needed

	UL carrier frequency for BS and RS (FBR_UL)
	10
	Indicates the UL carrier frequency in unit of 100KHz for MS acting as RS.

Used to transmit to HR-BS in the UL relay zone.
	Present if needed

	DL carrier frequency for RS and MS (FRM_DL)
	10
	Indicates the DL carrier frequency in unit of 100KHz for MS acting as RS in FDD. If the duplex mode is TDD, this carrier is used for DL/UL

Used to transmit to subordinate HR-MS in the DL in FDD.

Used to transmit/receive to/from subordinate HR-MS in TDD.
	Shall be present if FRM_DL is different from that of HR-BS’  DL access zone

	UL carrier frequency for RS and MS (FRM_UL)
	10
	Indicates the UL carrier frequency in unit of 100KHz for MS acting as RS in FDD.

Used to transmit to subordinate HR-MS in the UL in FDD.
	Shall be present if FRM_UL is different from that of HR-BS’  UL access zone

	Superframe Number Action
	4
	LSBs of the superframe number when HR-RS start RS operation and apply the PHY operational parameters.
	Always present

	}
	
	
	

	}
	
	
	

	}
	
	
	


[Remedy3: Add the following text at the end of 16.2.3 of 802.16n AWD.]
16.2.3.xa 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 

Table xyz—Parameters for AAI-MM-ADV message

	Field
	Size (bits)
	Value/Description
	Condition

	Action Type
	3
	Used to indicate the purpose of this message

0b000: Reconfiguration of HR-BS/RS including multimode BS/RS
0b001: Restart of HR-BS/RS including multimode BS/RS
0b010: Power down (including FA down) of HR-BS/RS including multimode BS/RS
0b011: Power reduction of HR-BS/RS including multimode BS/RS
0b100: Backhaul link down of HR-BS

0b101: Backhaul link up of HR-BS

0b110: FA change of HR-BS/RS including multimode BS/RS
0b111: Multimode service end of HR-MS
	Mandatory

	If (Action Type == 0b000) {
	
	
	// reconfiguration

	New IDcell
	10
	New IDcell that the ABS will use after the reconfiguration process.
	Optional

	Frame configuration index
	6
	New mapping between value of this index and frame configuration is listed in Table 806, Table 807, and Table 808.
	Optional

	Unavailable Start Time (UST)
	8
	Start of unavailable time in unit of frame
	Mandatory

	Unavailable Time Interval (UTI)
	8
	Interval of unavailable time in unit of superframe
	Mandatory

	} else if (Action Type == 0b001) {
	
	
	// restart

	Unavailable Start Time (UST)
	8
	Start of unavailable time in unit of frame
	Mandatory

	Unavailable Time Interval (UTI)
	8
	Interval of unavailable time in unit of superframe
	Mandatory

	} else if (Action Type == 0b010) {
	
	
	// power down

	Time of Power Down
	8
	Expected time when the HR-BS will be powered down in units of frame
	Mandatory

	Expected uptime of BS
	8
	Expected uptime of BS in units of superframe
	Optional

	} else if (Action Type == 0b011) {
	
	
	// power reduction

	Tx Power Reduction
	10
	dB value of Tx power reduction
	Mandatory

	Expected time of power reduction
	8
	Expected resource adjustment time in units of frame
	

	} else if (Action Type == 0b100) {
	
	
	// backhaul link down

	Time of backhaul link down
	8
	Expected time when the backhaul link will be down in units of superframe
	Optional

	Expected time of backhaul link available
	8
	Expected time in unit of LSB of superframe when backhaul link will be available of HR-BS either itself or via neighbor HR-BS
	Optional

	} else if (Action Type == 0b101) {
	
	
	// backhaul link up

	Expected time of backhaul link up
	8
	Expected time in unit of LSB of superframe when the HR-BS restarts service without any help of neighbor BS using relay link but the HR-BS’ backhaul link
	Optional

	} else if (Action Type == 0b011) {
	
	
	// power reduction

	Tx Power Reduction
	10
	dB value of Tx power reduction
	Mandatory

	Expected time of power reduction
	8
	Expected resource adjustment time in units of frame
	

	} else if (Action Type == 0b111) {
	
	
	// multimode service end

	Expected time of backhaul link up
	8
	Expected time in unit of LSB of superframe when the HR-MS release the multimode service and to allow subordinate MS to perform handover to other infrastructure
	Optional

	}
	
	
	


16.2.3.xb AAI-MMRS-REQ

To establish relay link between a multimode station and superordinate HR-BS, AAI-MMRS-REQ message is transmitted by the multimode station or the superordinate HR-BS.

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

	Request Relay mode
	1
	0b0: TTR relay mode

0b1: STR relay mode
	Always present

	If(this request is subordinate station initiated request) {
	
	
	Shall be present when subordinate station initiates AAI-MMRS-RSP

	If (request relay mode == 0b0) {
	
	
	// TTR

	ST-TTG
	6
	Transmit-to-receive turnaround gap of subordinate station, i.e., HR-MS or HR-BS, in units of μs. It shall be less than 50 μs.
	

	ST-RTG
	6
	Receive-to-transmit turnaround gap of subordinate station, i.e., HR-MS or HR-BS, in units of μs. It shall be less than 50 μs.
	

	If (subordinate station is HR-BS) {
	
	
	

	Ta
	11
	Proposed value of timing advance Ta , in units of 0.1 μs
	

	Tbs
	5
	Proposed duration of the BS Operation mode, in units of frames
	

	Trs
	5
	Proposed duration of the BS Operation mode, in units of frames
	

	}
	
	
	

	} else if (request relay mode == 0b1) {
	
	
	// STR

	Duplex mode support indication
	2
	If bit0 = 1, FDD supports

If bit1 = 1, TDD supports
	

	for(i=1; i<=N-frequency; i++) {
	
	N-frequency is the number of available frequency to communicate[1..16]
	

	Carrier frequency
	10
	Indicates the carrier frequency in unit of 100KHz.
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	If (this request is superordinate station initiated request && received subordinate station is HR-BS) {
	
	
	Shall be present when Superordinate HR-BS initiates AAI-MMRS-REQ

	If (request relay mode == 0b0) {
	
	
	// TTR

	
	
	
	

	
	
	
	

	Ta
	11
	Proposed value of timing advance Ta , in units of 0.1 μs
	

	Tbs
	5
	Proposed duration of the BS Operation mode, in units of frames
	

	Trs
	5
	Proposed duration of the BS Operation mode, in units of frames
	

	}
	
	
	

	}
	
	
	


16.2.3.xc AAI-MMRS-RSP

An AAI-MMRS-RSP message is transmitted by multimode station or superordinate HR-BS in response to AAI-MMRS-REQ message.

	Field
	Size (bits)
	Value/Description
	Condition

	If(the response is transmitted by superordinate HR-BS) {
	
	
	Present when superordinate HR-BS responds the subordinate station initiated request

	Response code
	2
	0b00: in response to the AAI-MMRS-REQ message to accept the request

0b01: in response to the AAI-MMRS-REQ message to allow to transmit subordinate station initiated AAI-ARE-REQ after action time expires

0b10: in response to the AAI-MMRS-REQ message to reject the request

0b11: reserved
	

	If(Response code == 0b00 and the request was sent by an HR-BS wishing to establish TTR relay link){
	
	
	

	Ta
	11
	Confirmed value of timing advance Ta , in units of 0.1 μs
	

	Tbs
	5
	Confirmed duration of the BS Operation mode, in units of frames
	

	Trs
	5
	Confirmed duration of the BS Operation mode, in units of frames
	

	}
	
	
	

	If(Response code == 0b01) {
	
	
	

	Action time
	4
	LSBs of the superframe number when the subordinate station transmits AAI-MMRS-REQ message.
	Always present

	}
	
	
	

	} else {
	
	
	Present when subordinate station responds to the superordinate HR-BS initiated request

	If(received request relay mode == 0b0) {
	
	
	// TTR mode

	ST-TTG
	6
	Transmit-to-receive turnaround gap of subordinate station, i.e., HR-MS or HR-BS, in units of μs. It shall be less than 50 μs.
	Shall be present if action code == 0b0 in AAI-MMRS-REQ.

	ST-RTG
	6
	Receive-to-transmit turnaround gap of subordinate station, i.e., HR-MS or HR-BS, in units of μs. It shall be less than 50 μs.
	Shall be present if action code == 0b0 in AAI-MMRS-REQ.

	If (requested subordinate station is HR-BS) {
	
	
	Shall be present if the subordinate station is HR-BS and action code == 0b0 in AAI-MMRS-REQ.

	
	
	
	

	Ta
	11
	Confirmed value of timing advance Ta , in units of 0.1 μs
	

	Tbs
	5
	Confirmed duration of the BS Operation mode, in units of frames
	

	Trs
	5
	Confirmed duration of the BS Operation mode, in units of frames
	

	}
	
	
	

	} else if (received request relay mode == 0b1) {
	
	
	// STR mode

	Duplex mode support indication
	2
	If bit0 = 1, FDD supports

If bit1 = 1, TDD supports
	Always present

	for(i=1; i<=N-frequency; i++) {
	
	N-frequency is the number of available frequency to communicate[1..16]
	

	Carrier frequency
	10
	Indicates the carrier frequency in unit of 100KHz.
	

	}
	
	
	

	}
	
	
	

	}
	
	
	


16.2.3.xd AAI-MMRL-REQ message

HR-MS transmits AAI-MMRL-REQ message for the purpose as follows:

· to release its relay mode and to return its original role

· to response or reject the unsolicited AAI-MMRL-RSP message by the HR-BS

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

	Release_Request_Code
	2
	Used to indicate the purpose of this message

0b00: multimode releasement
0b01: response for the unsolicited AAI-MMRL-RSP message by the HR-BS

0b10: reject for the unsolicited AAI-MMRL-RSP message by the HR-BS. This code is applicable only when UL data is pending to transmit.

0b11: reserved
	Always present


16.2.3.xe AAI-MMRL-RSP message
An AAI-MMRL-RSP message is transmitted by multimode station or superordinate HR-BS in response to AAI-MMRL-REQ message.

Table yyy+1—AAI-MMRL-RSP message format
	Field
	Size (bits)
	Value/Description
	Condition

	Action code
	2
	Used to indicate the purpose of this message

0b00: HR-MS shall immediately terminate multimode service and return its original HR-MS mode.

0b01: HR-MS shall terminate multimode service and return its original HR-MS mode at the action time expires 

0b10: In response to an AAI-MMRL-REQ message to allow HR-MS to transmit MS-initiated request after action time expires.

0b11: In response to an AAI-MMRL-REQ message to reject the request of HR-MS.
	Always present

	If (action code == 0b01 or 0b10) {
	
	
	

	Action time
	4
	LSBs of the superframe number when HR-RS start releasing the multimode or transmit AAI-MMRL-REQ message.
	Always present

	}
	
	
	


[Remedy4: Adopt the following change in Section 17.3.1 in the 802.16n AWD.]
17.3.1 Multi-mode operation

17.3.1.1 Relay function for HR-BS
An HR-BS (affected HR-BS) may operate as a relay station to communicate with another HR-BS (serving HR-BS) that has connection to backhaul. 

An HR-BS acting as RS mode operates in either TTR mode or STR mode. 
17.3.1.1.1 STR mode for HR-BS acting as HR-RS

To support STR mode, the affected HR-BS maintains base station functionality.

The procedures for RS mode change consists of following activities:

a) establishing a relay link with a serving HR-BS
b) if necessary, informing some of its subordinate stations to perform handover
c) if necessary, reconfigureing the physical frame and commence operation in relay mode
d) commencing the new operation.
The affected HR-BS establishes relay link with a serving HR-BS as described in 17.3.1.1.1. The procedure applies to both STR and TTR relay modes.
When supporting STR relay mode, the affected HR-BS maintains base station functionality.

When supporting TTR relay mode, the affected HR-BS maintains connectivity with its subordinate HR-RS by performing a dual-role BS/RS operation described in 17.3.1.1.2.2.
17.3.1.1.2 TTR mode for HR-BS acting as HR-RS

To support TTR mode, the affected HR-BS can maintain connectivity with subordinate HR-RS. How to maintain is FFS.
The procedures for RS mode change consist of following activities:

a) establish a relay link with a serving HR-BS

b) if necessary, inform some subordinate stations to perform handover
c) if necessary, reconfigure the physical frame and commence operation in relay mode
17.3.1.1.1 Relay link establishment
The HR-BS having no connection to backhaul transmits MM-ADV message with action type = 0b100 described in 16.2.3.xa including expected time of backhaul link available. Based on the expected time, HR-MS handovers to neighbor infrastructure station or staying in the HR-BS until restarting service with available backhaul link.

To establish relay link with a serving HR-BS, the HR-BS having no connection to backhaul follows network entry and initialization for relay link described in 16.2.15 and 16.6.2.10. In addition, the HR-BS shall perform the relay link establishment procedure as follows:

a) Scan for DL channel and establish synchronization with the HR-BS having connection to backhaul

b) Obtain DL/UL parameters (from SuperFrameHeader)

c) Perform ranging

d) Basic capability negotiation, if needed

e) Authorization, authentication, and key exchange, if needed

f) Registration with the HR-BS, if needed

g) Configuration operational parameters including initiating relay link using AAI-MMRS-REQ/RSP and AAI-ARS-CONFIG-CMD messages
To establish relay link with another HR-BS (serving HR-BS), HR-BS having no connection to backhaul transmits AAI-MMRS-REQ message described in 16.2.3.xb including relay mode, i.e., either TTR or STR mode. In response to AAI-MMRS-REQ, the serving HR-BS transmits AAI-MMRS-RSP message described in 16.2.3.xc to inform whether the request is accepted or rejected. Upon receiving the AAI-MMRS-RSP message, the affected HR-BS starts establishing the relay link with serving HR-BS immediately or retransmits AAI-MMRS-REQ message at the action time expires. If the serving HR-BS rejects the request, the serving HR-BS informs the HR-BS having no connection to backhaul the rejection of the request. Upon receiving the AAI-MMRS-RSP message with rejection information, the HR-BS either tries to establish relay link with another HR-BS or follows standalone network operation described in 17.3.4.
To support handover as a part of robustness against SPOF as described in 17.3.7.2, an indication of whether MAC context information of the subordinate HR-MS is being shared by infrastructure stations shall be transmitted to HR-MS.
For the case of affected HR-BS establishing a TTR relay link with a serving HR-BS, the following actions shall be carried out:

· In the AAI-MMRS-REQ message, the affected HR-BS reports its required switching gaps BSTTG and BSRTG to the serving HR-BS. Here, BSTTG is the minimum transmit-to-receive turnaround gap while BSRTG is the minimum receive-to-transmit turnaround gap required at the affected HR-BS. Based on the values of BSTTG and BSRTG, the two HR-BSs agree on the timing advance Ta of the frame boundary of the affected HR-BS, relative to that of the serving HR-BS. The affected HR-BS can propose a value for Ta in the AAI-MMRS-REQ message, and the serving HR-BS can reply with a confirmed Ta value in the AAI-MMRS-RSP message. With the values of BSTTG, BSRTG, and Ta, the two HR-BSs calculate shared values for the switching time R-TTI and R-RTI, based on the following equations:

R-TTI = 0 if RTD/2 + Ta > BSTTG and R-TTI = Ts if RTD/2 +Ta < BSTTG
and

R-RTI = 0 if Ta – RTD/2 > BSRTG and R-RTI = Ts if Ta – RTD/2 < BSRTG,
where RTD is the round trip delay between the affected HR-BS and the serving HR-BS and Ts is the OFDMA symbol duration.

· Also included in the AAI-MMRS-REQ message sent by affected HR-BS is the proposed dual-mode switching pattern (Tbs, Trs), as described in 17.3.1.1.1.2. This pattern shall be confirmed in the corresponding AAI-MMRS-RSP message sent by the serving HR-BS.

As an alternative to what described above, certain parts of the signaling between the two HR-BSs can be carried out through backhaul, i.e., prior to (and in preparation for) the backhaul failure at affected HR-BS.

17.3.1.1.2 Maintaining connectivity for subordinate HR-RS 
















17.3.1.1.2.1 Affected HR-BS supporting STR relay mode
When supporting STR relay mode, the affected HR-BS maintains its base station functionality and therefore continues to support its subordinate HR-RS.

17.3.1.1.2.2 Affected HR-BS supporting TTR relay mode 
The affected HR-BS shall be able to switch between BS Operation and RS Operation in a frame-by-frame basis. The role switching pattern shall be periodic, with the dual-role HR-BS assuming BS Operation for Tbs consecutive frames, followed by RS Operation for Trs consecutive frames. Tbs can be set to 0. The values of Tbs , Trs shall be negotiated between the affected/dual-role HR-BS and its serving HR-BS. This negotiation can happen when the affected/dual-role HR-BS starts associating with the serving HR-BS, e.g., through AAI-MMRS-REQ/RSP and AAI-ARS-CONFIG-CMD messages. The configuration can be altered during operation, e.g., through AAI-MMRS-REQ/RSP, AAI-ARS-CONFIG-CMD. The dual-role operation of affected HR-BS is illustrated in Figure xx1. 
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Figure xx1: Affected/dual-role HR-BS performs BS/RS role-switching in a frame-by-frame basis.

The operation of affected HR-BS in each mode, i.e., BS Operation and RS Operation, depends on the value of switching interval R-TTI and is specified in 17.3.1.1.2.2.1 and 17.3.1.1.2.2.2.

17.3.1.1.2.2.1 When R-TTI = 0

When R-TTI = 0, the affected HR-BS shall keep its original PHY-layer configuration, including IDCell, frame configuration, and FFR pattern. In addition, the affected HR-BS shall set the AAI_Relay_zone_AMS_allocation_indicator field in AAI-SCD and AAI-ARS-CONFIG-CMD messages to 0b0. The operation of the affected/dual-role HR-BS can be described as follows.

In BS Operation Mode:

· The affected/dual-role HR-BS shall only communicate with its subordinate MS/AMS/HR-MS/HR-RS stations and shall not be available to receive from or transmit to its serving HR-BS.
· The manner in which the affected/dual-role HR-BS control and communicate with its subordinate HR-MSs/HR-RSs shall be the same as that of a normal HR-BS. The serving HR-BS is not expected to know the specific configuration of the dual-role HR-BS during BS Operation. When the affected/dual-role HR-BS transmits to or receives from its subordinate MS/AMS/HR-MS/HR-RS during BS Operation, it does so independently to the serving HR-BS.

· The affected/dual-role HR-BS transmits control messages regarding its role-switching behaviors toward its subordinate HR-RSs. Essentially, these role-switching messages tell the subordinate HR-RSs when the HR-BS will switch to RS Operation and what are the specific behaviors of the HR-BS during RS Operation.

In RS Operation Mode:

· The affected/dual-role HR-BS shall communicate with the serving HR-BS and with the subordinate MS/AMS/HR-MS. It may or may not communicate with its subordinate HR-RS during this mode of operation. The frame structure of the affected HR-BS is divided into DL Access zone, DL Relay zone, UL Access zone, and UL Relay zone. Note that as R-TTI = 0, no time gap need to be inserted into the last OFDM symbol of the last subframe in the DL Access zone.
· As the affected HR-BS still transmits the same SA-Preamble, the subordinate MS/AMS/HR-MS are oblivious to the mode change of the affected HR-BS. The affected HR-BS continue to transmit to its subordinate MS/AMS/HR-MS in the DL Access zone, and receive from its subordinate MS/AMS/HR-MS in the UL Access zone.

· The affected/dual-role HR-BS receives from and transmits to its serving HR-BS during the DL Relay zone and UL Relay zone, respectively. The PHY-layer configuration for DL/UL Relay zones shall be sent by the serving HR-BS toward the affected HR-BS in the AAI-ARS-CONFIG-CMD message.
· The affected/dual-role HR-BS can communicate with its subordinate HR-RSs in the following ways:
· The affected/dual-role HR-BS can instruct its subordinate HR-RSs to transmit UL data during the DL Relay zone, i.e., when the affected/dual-role HR-BS also receives from the serving HR-BS. While doing so, the affected/dual-role HR-BS shall instruct the transmitting HR-RSs to use the same PHY-layer configuration as used in the DL Relay zone of the serving HR-BS.
· The affected/dual-role HR-BS can instruct its subordinate HR-RSs to receive DL messages during the UL Relay zone, i.e., when the affected/dual-role HR-BS also transmits to the serving HR-BS. While doing so, the HR-BS shall instruct the transmitting HR-RSs to use the same PHY-layer configuration as used in the UL Relay zone of the serving HR-BS. Furthermore, if an R-RTI = Ts is inserted in the first OFDMA symbol of the first subframe of the UL Relay zone, the dual-role HR-BS shall let its subordinate HR-RSs to be aware of this insertion.

17.3.1.1.2.2.2 When R-TTI = Ts
When R-TTI = Ts, the affected HR-BS shall change its IDCell, i.e., it shall pick one of the SA-Preamble sequences (and possibly new preamble carrier index) that are allocated for TTR ARS. The operation of the affected/dual-role HR-BS can be described as follows.
In BS Operation Mode:

· The affected/dual-role HR-BS shall only communicate with its subordinate AMS/HR-MS/HR-RS stations and shall not be available to receive from or transmit to its serving HR-BS.
· The affected/dual-role HR-BS shall behave like a normal HR-RS for its subordinate AMS/HR-MS. The subordinate AMS/HR-MS detect the SA-preamble transmitted by the affected/dual-role HR-BS and classify the HR-BS as a TTR HR-RS. In response, the affected HR-BS shall only transmit DL data toward its subordinate AMS/HR-MS in the DL Access zone and receive UL data from its subordinate AMS/HR-MS in the UL Access zone. Furthermore, as R-TTI = Ts, the affected HR-BS shall not transmit on the last OFDM symbol of the last subframe in the DL Access zone. The information regarding R-TTI = Ts  shall be transmitted in the SFH SP2 toward subordinate AMS/HR-MS.

· The affected HR-BS shall behave like a normal HR-BS for its subordinate HR-RS. That means the affected HR-BS shall transmit to its subordinate HR-RS in the DL Relay zone, and receive from its subordinate HR-RS in the UL Relay zone. 
In RS Operation Mode:

· The affected HR-BS shall communicate with its serving HR-BS. It may or may not communicate with its subordinate HR-RS in the mode of operation, and the specifications are as described in 17.3.1.1.2.2.
· The affected/dual-role HR-BS shall behave like a normal HR-RS for its subordinate AMS/HR-MS. The subordinate AMS/HR-MS detect the SA-preamble transmitted by the affected/dual-role HR-BS and classify the HR-BS as a TTR HR-RS. In response, the affected HR-BS shall only transmit DL data toward its subordinate AMS/HR-MS in the DL Access zone and receive UL data from its subordinate AMS/HR-MS in the UL Access zone. Furthermore, as R-TTI = Ts, the affected HR-BS shall not transmit on the last OFDM symbol of the last subframe in the DL Access zone. The information regarding R-TTI = Ts  shall be transmitted in the SFH SP2 toward subordinate AMS/HR-MS.

17.3.1.1.3 Relay link configuration

During establishing relay link, serving HR-BS transmits AAI-ARS-CONFIG-CMD message described in 16.2.3.57 to configure PHY layer parameter set including superframe number indicating the time to establish relay link.

While HR-BS is maintaining relay link, the serving HR-BS shall send AAI-ARS-ESI message described in 16.2.3.58 in the DL relay zone when the essential system information in SFH is changed. The HR-BS also shall send AAI-ARS-CONFIG-CMD message in the DL relay zone when PHY layer parameter needs to be reconfigured.
HR-BS acting as relay may transmit AAI-MM-ADV message with action type described in 16.2.3.xa to update PHY/MAC layer parameter after receiving AAI-ARS-ESI or AAI-ARS-CONFIG-CMD message.

17.3.1.1.4 Relay link release
If the HR-BS recovers from failure of backhaul, it may inform network or notify the current serving HR-BS of the HR-BS having recovered backhaul link through the backhaul network interface. The superordinate serving HR-BS may then initiate HR-MS handover back to the HR-BS in which the recovered HR-BS should be listed in the first priority. The HR-BS having recovered backhaul may store MAC context information of the serving MSs (basic capabilities, security capabilities, etc.). Such context information allows HR-MS to perform optimized network reentry when returning back to the HR-BS upon its recovery.
HR-BS transmits AAI-MM-ADV message with action type = 0b101 described in 16.2.3.xa including expected time of backhaul link up. When receiving the AAI-MM-ADV message, HR-MS performs either handover to neighbor infrastructure station and returns to the HR-BS at the expected time or waiting in the HR-BS until restarting service with available backhaul link.
[Remedy5: Adopt the following change in Section 17.3.1 in the 802.16n AWD.]
17.3.1.2 Relay function for HR-MS
An HR-MS may operate as an HR-RS to provide connectivity for multiple out-of-coverage HR-MSs. During basic capability negotiation within network entry, an HR-MS that is capable of role change to HR-RS shall report such capability to the super-ordinate HR-BS/HR-RS. 
While operating as HR-RS, the station may maintain certain HR-MS functionalities. A mode switch to HR-RS shall be commanded by its superordinate HR-BS. 
17.3.1.2.1 Relay link establishment
To support relay function for HR-MS, HR-MS capable of relay function shall establish relay link with HR-BS.

An HR-MS acting as HR-RS is operated in either TTR mode or STR mode and its relay mode is determined by HR-BS.
To request subordinate HR-MS to change its role as HR-RS, HR-BS transmits AAI-MMRS-REQ message described in 16.2.3.xb including relay mode (i.e., either TTR or STR mode).
In response to AAI-MMRS-REQ, the HR-MS transmits AAI-MMRS-RSP message described in 16.2.3.xc.
During establishing relay link, HR-BS transmits AAI-ARS-CONFIG-CMD message described in 16.2.3.57 to configure PHY layer parameter set including superframe number indicating the time to start acting as HR-RS.

To support handover as a part of robustness against SPOF as described in 17.3.7.2, an indication of whether MAC context information of the subordinate HR-MS is being shared by infrastructure stations shall be transmitted to HR-MS.

17.3.1.2.2 Relay link configuration
While HR-MS is acting as relay mode, the superordinate HR-BS shall send AAI-ARS-ESI message described in 16.2.3.58 in the DL relay zone when the essential system information in SFH is changed. The HR-BS also shall send AAI-ARS-CONFIG-CMD message in the DL relay zone when PHY layer parameter needs to be reconfigured. 

While an HR-MS operating as HR-BS, any communication is performing with superordinate HR-BS in DL/UL relay zone to maintain HR-MS functionalities.

HR-MS acting as relay mode may transmit AAI-MM-ADV message described in 16.2.3.xa to update PHY/MAC layer parameter after receiving AAI-ARS-ESI or AAI-ARS-CONFIG-CMD message.

17.3.1.2.3 Relay link release
If the HR-MS release its role from the relay mode, HR-MS may perform handover to the any infrastructure station.
An HR-MS acting as RS may end its relay service and remove the relay link from the HR-BS. During the HR-MS’ relay mode releasement process, all subordinate HR-MSs of the HR-MS acting as RS shall be transferred to another infrastructure station prior to HR-MS’ relay mode releasement. The HR-MS acting as RS sets Cell Bar bit to 1 in order to prevent HR-MS (re)entry and transmits AAI-MM-ADV message to transfer all subordinate HR-MSs to another infrastructure station. An HR-MS acting as RS may transmit an AAI-MMRL-REQ message described in 16.2.3.xd in UL relay zone to an HR-BS so that it initiates the releasement procedure and requests handover of all its subordinate HR-MSs. Upon receiving the AAI-MMRL-REQ message, the HR-BS decides whether it allows the HR-MS’ relay mode releasement. If the request is accepted, the HR-BS may transmit the AAI-MMRL-RSP message described in 16.2.3.xe in DL relay zone to inform the acceptance and start BS-initiated handover process for the requested HR-MSs. After handover procedures between the HR-BS and HR-MS acting as RS’ subordinate HR-MSs are completed, the HR-BS informs the HR-MS acting as RS that handover is completed by transmitting an AAI-MMRL-RSP message in DL relay zone. Upon receiving the AAI-MMRL-RSP message, the HR-MS acting as RS starts relay mode releasement process immediately or at action time expires. If the HR-BS rejects the request, the HR-BS informs the HR-MS acting as RS the rejection of the request by transmitting the AAI-MMRL-RSP message in DL relay zone. Upon receiving the AAI-MMRL-RSP message with rejection information, the HR-MS acting as RS continues operating in relay mode. After action time expires, the HR-MS acting as RS retransmits an AAI-MMRL-REQ message in UL relay zone to the HR-BS.

The mode releasement process may be initiated by an HR-BS through transmitting an unsolicited AAI-MMRL-RSP message in DL relay zone.

After mode releasement process, all the relay-related connections and resource are released between the HR-BS and the HR-MS.
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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