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Executing time of resource shifting in persistent allocation
Li Wang, Hongyun Qu
ZTE Corporation
Problem description

In the section 6.3.26 of the current standard IEEE 802.16 Rev2 D7, when a persistently allocated resource is de-allocated, a resource hole is created which consists of unused OFDMA slots. The BS may use resource shifting to mitigate resource holes. But it is not specified in standard when to perform resource shifting.
If MS that are located after resource hole receive resource shifting indicator with value ‘1’ and shift their persistent resource position immediately, resource collisions maybe take place because some MS failing to decode DL-MAP still send and receive data in the preceding positions in which other MS have shifted their resource blocks. If MS fail to decode DL-MAP and stop data transmission immediately, data loss happens to the MS.
Proposed solutions
We propose that executing time of resource shifting is specified in sub-burst IEs of the Persistent HARQ DL MAP allocation IE and the Persistent HARQ UL MAP allocation IE. Executing time of resource shifting is at least after the frame in which MS send NACK to BS for failing to decode DL-MAP. MS that received resource shifting indicator with value ‘1’ and BS shall not change the persistent resource positions until they perform resource shifting in the frame specified by the executing time of resource shifting. So it can maintain data transmission correctly before the MS failing to decode the DL-MAP successfully decode the DL-MAP again.
If the executing time of resource shifting is not specified in sub-burst IEs of the Persistent HARQ DL/UL MAP allocation IE, resource shifting should be performed in frame k + ap while deallocation command and resource shifting indicator is transmitted in frame k.
Proposed content changed in standard
[note to the editor: Make the following changes to IEEE P802.16Rev2/D7 as shown below;

Blue = editorial insertions relative to Rev2/D7
6.3.26.2 Resource shifting 
When a persistently allocated resource is de-allocated, a resource hole is created which consists of unused OFDMA slots as illustrated in Figure 153.
The BS may use resource shifting to mitigate resource holes. For downlink operation, if the Resource Shifting Indicator in the sub-burst IEs of the Persistent HARQ DL MAP allocation IE is set to ‘1’, the MS shall shift its persistent resource position by the accumulated slots as indicated by de-allocation commands with slot offsets smaller than its own in the frame indicated by executing time of resource shifting in sub-burst IEs. For uplink operation, if the Resource Shifting Indicator in the subburst IEs of the Persistent HARQ UL MAP allocation IE is set to ‘1’, the MS shall shift its persistent resource position by the accumulated slots as indicated by de-allocation commands with slot offsets smaller than its own in the frame indicated by executing time of resource shifting in sub-burst IEs. Note that in this case the MS shifts its resource allocation in response to the sub-burst IE with RCID different from its own. If the executing time of resource shifting is not specified in sub-burst IEs, resource shifting should be performed in frame k + ap while deallocation command and resource shifting indicator is transmitted in frame k.When the Resource Shifting Indicator is set to ‘0’, the MS shall not shift its persistent resource position in response to sub-burst IEs with RCID different from its own. Figure 154 shows exemplary operation of resource shifting where the resource of MS2 is de-allocated. Since MS1, MS3 and MS5 are located after MS2, their slot offset values are larger than that of MS2. Therefore, their slot position is shifted to remove the resource hole.

Table 365—Persistent DL HARQ Chase Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_DL_HARQ_Chase_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource shifting indicator
	1
	0 = No Resource Shifting

1 = Resource Shifting 

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=0;j<Number of sub bursts; j++) {
	
	

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	Group Indicator
	1 
	TDD mode: reserved, set to 0. 

Used for FDD/H-FDD case only; to indicate the group assignment of the MS (see 8.4.4.1 and 8.4.4.1.1) 

0b0: Group #1 

0b1: Group #2

	…
	
	omit

	}
	
	

	Padding
	variable
	Padding to nibble; shall be set to 0.

	}
	
	


Table 366—Persistent DL HARQ IR CTC Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_DL_HARQ_IR_CTC_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource shifting

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=0;j<Number of sub bursts; j++) {
	
	

	Group Indicator
	1 
	TDD mode: reserved, set to 0. 

Used for FDD/H-FDD case only; to indicate the group assignment of the MS (see 8.4.4.1 and 8.4.4.1.1) 

0b0: Group #1 

0b1: Group #2

	Allocation Flag
	1
	0 = de-allocate 

1 = allocate 

	…
	
	omit

	}
	
	

	Padding
	variable
	Padding to nibble; shall be set to 0.

	}
	
	


Table 367—Persistent DL HARQ IR CC Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_DL_HARQ_IR_CC_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource Shifting

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=0;j<Number of sub bursts; j++) {
	
	

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	Group Indicator
	1 
	TDD mode: reserved, set to 0. 

Used for FDD/H-FDD case only; to indicate the group assignment of the MS (see 8.4.4.1 and 8.4.4.1.1) 

0b0: Group #1 

0b1: Group #2

	…
	
	omit

	}
	
	

	Padding
	variable
	Padding to nibble; shall be set to 0.

	}
	
	


Table 368—Persistent MIMO DL Chase HARQ Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_MIMO_DL_Chase_HARQ_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource Shifting 

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=1;j<Number of sub bursts; j++) {
	
	

	MU Indicator 
	1
	Indicates whether this DL burst is intended for multiple MS

0 = Single MS

1 = multiple MS

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	Dedicated MIMO DL Control Indicator 
	1
	0 == MS shall use the stored Dedicated MIMO DL Control information from the last burst allocation where this information was included.

1 = MS uses the Dedicated MIMO DL control information is this IE

	…
	
	omit

	}
	
	

	Padding 
	variable 
	Padding to nibble; shall be set to zero

	}
	
	


Table 369—Persistent MIMO DL IR HARQ Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_MIMO_DL_IR_HARQ_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource Shifting  

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=0;j<Number of sub bursts; j++) {
	
	

	MU indicator 
	1
	Indicates whether this DL burst is intended for multiple MS

0 = Single MS

1 = multiple MS

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	Dedicated MIMO DL Control Indicator 
	1
	0 == MS shall use the stored Dedicated MIMO DL Control information from the last burst allocation where this information was included.

1 = MS uses the Dedicated MIMO DL control information is this IE

	…
	
	omit

	}
	
	

	Padding 
	variable 
	Padding to nibble; shall be set to zero

	}
	
	


Table 370—Persistent MIMO DL IR HARQ CC Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_MIMO_DL_IR_HARQ_CC_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource Shifting 

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=0;j<Number of sub bursts; j++) {
	
	

	MU indicator 
	1
	Indicates whether this DL burst is intended for multiple MS

0 = Single MS

1 = multiple MS

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	Dedicated MIMO DL Control Indicator 
	1
	0 == MS shall use the stored Dedicated MIMO DL Control information from the last burst allocation where this information was included.

1 = MS uses the Dedicated MIMO DL control information is this IE

	…
	
	omit

	}
	
	

	Padding 
	variable 
	Padding to nibble; shall be set to zero

	}
	
	


Table 371—Persistent MIMO DL STC HARQ CC Subburst IE format
	Syntax
	Size (bits)
	Notes

	Persistent_MIMO_DL_STC_HARQ_Sub-Burst_IE() {
	
	

	N sub burst 
	4
	Number of sub-bursts in the 2D rectangular region is this field value plus 1

	Resource Shifting Indicator
	1
	0 = No Resource Shifting

1 = Resource Shifting

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	For (j=0; j<Number of sub bursts; j++) {
	
	--

	Allocation Flag 
	1
	--

	Group Indicator
	1 
	TDD mode: reserved, set to 0. 

Used for FDD/H-FDD case only; to indicate the group assignment of the MS (see 8.4.4.1 and 8.4.4.1.1) 

0b0: Group #1 

0b1: Group #2

	…
	
	omit

	}
	
	

	Padding 
	variable 
	Padding to nibble; shall be set to zero

	}
	
	


Table 442—Persistent HARQ UL MAP IE format
	Syntax
	Length (bits)
	Comments

	Persistent HARQ_UL-MAP_IE() {
	
	

	Extended 2- UIUC
	4
	Persistent HARQ_UL-MAP_IE() = 0x0B

	Length 
	8
	Length of the IE

	RCID_Type 
	2
	0b00: Normal CID

0b01: RCID11

0b10: RCID7

0b11: RCID3

	Reserved
	1
	

	while (data remains) {
	-
	-

	Mode
	3
	Indicates the mode of this IE:

0b000: Persistent UL Chase HARQ

0b001: Persistent UL Incremental redundancy HARQ

for CTC

0b010: Persistent UL Incremental redundancy HARQ

for convolutional code

0b011: Persistent MIMO UL Chase HARQ

0b100: Persistent MIMO UL IR HARQ

0b101: Persistent MIMO UL IR HARQ for convolutional code

0b110: Persistent MIMO UL STC HARQ

0b111: Reserved

	Allocation Start Indication
	1
	0: No allocation start information

1: Allocation start information follows

	If (Allocation Start Indication ==1) {
	-
	-

	OFDMA Symbol offset
	8
	This value indicates start symbol offset of subsequent subbursts in this Persistent HARQ UL MAP IE with reference to the start of the UL sub-frame.

	Subchannel offset
	7
	This value indicates start Subchannel offset of subsequent subbursts in this Persistent HARQ UL MAP IE

	Reserved
	1
	Shall be set to zero

	}
	-
	-

	N sub-bursts
	4
	Number of sub-bursts in this Persistent HARQ UL MAP IE is this field value plus 1.

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource Shifting 

	Executing time of resource shifting
	5
	BS and MS perform resource shifting at the frame of which the number has the same 5 LSB as the specified executing time of resource shifting.
If Resource shifting indicator is set to 0, this value is ignored.

	Persistent Region ID
	5
	

	Change Indicator
	1
	0: No Change Occurred

1: Change Occurred 

	For (i=0;i<Number of sub-burst; i++) {
	
	

	If (mode == 000) {
	
	

	Persistent UL HARQ Chase Sub-Burst IE ()
	
	

	} else if (mode == 001) {
	
	

	Persistent UL HARQ IR CTC Sub-Burst IE ()
	
	

	} else if (mode == 010) {
	
	

	Persistent UL HARQ IR CC Sub-Burst IE ()
	
	

	} else if (mode == 011) {
	
	

	Persistent MIMO UL Chase HARQ Sub-Burst IE ()
	
	

	} else if (mode == 100) {
	
	

	Persistent MIMO UL IR HARQ Sub-Burst IE ()
	
	

	} else if (mode == 101) {
	
	

	Persistent MIMO UL IR HARQ for CC Sub-Burst IE ()
	
	

	} else if (mode == 110) {
	
	

	Persistent MIMO UL STC HARQ Sub-Burst IE ()
	
	

	}
	
	

	}
	
	

	}
	
	

	Padding
	Variable
	To align octet boundary

	}
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