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Introduction

This contribution proposes modifications to the existing text and MAC control messages in 802.16.1-based Gridmad AWD to support relay function of HR-BS.
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{Remedy 1: Modify Section 6.12.1.1.1 and 6.12.1.1.2.2.1 as indicated}
6.12.1.1.1 Relay link establishment

….

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. BSTTG and BSRTG are mapped into ST-TTG and ST-RTG fields in AAI-MMRS-REQ message, respectively. 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 6.12.1.1.2.2. This pattern shall be confirmed in the corresponding AAI-MMRS-RSP message sent by the serving HR-BS.

….
6.12.1.1.2.2.1 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 AMS/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 AAI-SCD control messages regarding its role-switching behaviors toward its subordinate HR-RSs. Essentially, these role-switching messages to 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 continues 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.

{Remedy 2: Modify Section 6.2.3.31 as indicated}
6.2.3.31 AAI-System Configuration Descriptor (SCD) message

[Modify Table 714 in 6.2.3.31 as indicated:]
Table 714—AAI-SCD message field description
	Field
	Size (bits)
	Value/Description
	Condition

	…
	…
	…
	…

	If (ABS is the sender of AAISCD and ABS has TTR ARS in the cell) {
	
	
	

	…
	…
	…
	…

	If (HR-BS is currently performing TTR relay to another serving HR-BS){
	
	
	

	
	
	
	

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

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

	R-RTI Indicator
	1
	0b0: R-RTI = 0

0b1: R-RTI - Ts
	

	}
	
	
	

	}
	
	
	

	…
	…
	…
	…

	…
	…
	…
	…

	Multicast Group Zone ID
	12
	Indicates a Multicast Group Zone ID provided by this BS.
Shall not be set to “0.”
	In HR-Network

	Multicast Indication cycle
	8
	Start of multicast indication cycle. 

The first superframe is the multicast available interval and rest superframes are the multicast unavailable interval.

8 LSB of superframe number
	Shall be present unless Multicast Group Zone is set to “0” in HR-Network

	HR Multimode indication
	2
	Indicates whether current BR/RS is HR-MS acting as BS/RS or HR-BS acting as RS
0b00: current BS/RS is neither HR-MS acting as BS/RS nor HR-BS acting as RS
0b01: current BS/RS is HR-MS acting as BS/RS
0b10: current BS/RS is HR-BS acting as RS
0b11: reserved
	HR Multimode indication
Shall be present in HR- Networks


[Add following rows in the end of Table 714 in 6.2.3.31 as indicated:]
	Multicast Group Zone ID
	12
	Indicates a Multicast Group Zone ID provided by this BS.
Shall not be set to “0.”
	In HR-Network

	Multicast Indication cycle
	8
	Start of multicast indication cycle. 

The first superframe is the multicast available interval and rest superframes are the multicast unavailable interval.

8 LSB of superframe number
	Shall be present unless Multicast Group Zone is set to “0” in HR-Network

	HR Multimode indication
	2
	Indicates whether current BR/RS is HR-MS acting as BS/RS or HR-BS acting as RS
0b00: current BS/RS is neither HR-MS acting as BS/RS nor HR-BS acting as RS
0b01: current BS/RS is HR-MS acting as BS/RS
0b10: current BS/RS is HR-BS acting as RS
0b11: reserved
	HR Multimode indication
Shall be present in HR- Networks


{Remedy 3: Modify Section 6.2.3.57 as indicated}
6.2.3.57 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 also use AAI-ARS-CONFIG-CMD message to configure PHY layer operational parameters the multimode HR-BS/HR-MS acting as relay. HR-RS PHY layer operational parameters.
[Change the table 757 in 6.2.3.57 as indicated:]
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 6.6.3.3.2 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 6.6.3.3.2 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 6.6.3.3.2 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 6.6.3.5.1 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 6.6.3.5.1 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 6.6.3.5.1 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

	}
	
	
	

	}
	
	
	

	}
	
	
	

	If (Receiving station is affected HR-BS performing a TTR relay operation){
	
	
	

	Ta
	11
	Instructed value of timing advance Ta , in units of 0.1 μs
	Present if needed

	Tbs
	5
	Instructed duration of the BS Operation mode, in units of frames
	Present if needed

	Trs
	5
	Instructed duration of the RS Operation mode, in units of frames
	Present if needed

	}
	
	
	


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