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Resource Shifting in Persistent Scheduling

Introduction
A resource shifting indicator bit is added into the persistent subburst IE to indicate if a repacking is activated or not.  The resource shifting is generally related with a de-allocation and implicitly shifting ALL the allocations that have LARGER slot offset than the one that is de-allocated.  If the shifting involves large number of MSs, it is more likely that one of them has MAP decoding error and therefore results in MAP re-trans.  It is desired to minimize the number of MSs involved in a shifting.
Proposed Solution

The proposed solution intends to add flexibility in current shifting operation so better shifting algorithms can be implemented to minimize the number of MSs involved in the shifting.
Proposed Text
[The following amendments are proposed for C802.16maint-08/95r2?]
Table YYY - 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 

	If(Resource shifting indicator == 1) {
	
	

	
Shifting direction indicator 
	1
	0 = shift down MSs that have larger slot offset

1 = shift up MSs that have smaller slot offset

	
If(Shifting direction indicator == 0) {
	
	

	

Shifting region indicator 
	variable
	indicates the upper bound of the slot offset, which MSs are impacted by the shifting 
OFDMA Frame duration dependant

7 bits – 2.5 ms frame

8 bits – 5 ms frame 

9 bits – 10 ms frame

10 bits – 20 ms frame

	

}
	
	

	
Else {
	
	

	

Shifting region indicator
	variable
	indicates the lower bound of the slot offset, which MSs are impacted by the shifting

OFDMA Frame duration dependant

7 bits – 2.5 ms frame

8 bits – 5 ms frame 

9 bits – 10 ms frame

10 bits – 20 ms frame

	

}
	
	

	
}
	
	

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

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	If (Allocation Flag == 0) {
	
	

	RCID_IE()
	variable 
	--

	if (Resource shifting Flag ==1) {
	
	

	Duration 
	variable 
	Duration in slots.  OFDMA Frame duration dependant

7 bits – 2.5 ms frame

8 bits – 5 ms frame 

9 bits – 10 ms frame

10 bits – 20 ms frame   

	Slot Offset
	variable 
	Indicates the start of this persistent allocation in OFDMA slots, with respect to the lowest numbered OFDM symbol and the lowest numbered subchannel in the HARQ region. 

OFDMA Frame duration dependant

7 bits – 2.5 ms frame

8 bits – 5 ms frame 

9 bits – 10 ms frame

10 bits – 20 ms frame

	}
	
	

	}
	
	

	If (Allocation Flag == 1) {
	
	

	RCID_IE()
	variable 
	--

	Persistent Flag
	1
	0 = non-persistent 

1 = persistent

	Duration 
	variable 
	Duration in slots.  OFDMA Frame duration dependant

7 bits – 2.5 ms frame

8 bits – 5 ms frame 

9 bits – 10 ms frame

10 bits – 20 ms frame   

	Slot Offset


	variable 
	7 bits – 2.5 ms frame

8 bits – 5 ms frame 

9 bits – 10 ms frame

10 bits – 20 ms frame 

	If (Persistent Flag == 1) {
	
	

	Allocation Period (ap)
	5
	Period of the persistent allocation is this field value plus 1 (unit is frame)

	Number of ACID (N_ACID)
	3
	Number of HARQ channels associated with this persistent assignment is this field value plus 1

	MAP NACK Channel Index
	6
	Index to a shared MAP NACK channel within the Fast Feedback region

	MAP ACK Channel Index
	6
	Index to a MAP ACK channel within the Fast Feedback region   

	}
	
	

	Sub-burst DIUC indicator   
	1
	If Sub-Burst DIUC Indicator is 1, it indicates that DIUC is explicitly assigned for this subburst. Otherwise, this subburst will use the same DIUC as the previous subburst.  If j is 0 then this indicator shall be 1.

	If (Sub-burst DIUC indicator   ==1) {
	
	

	DIUC
	4
	-

	Repetition Coding Indication
	2
	0b00: No Repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	}
	
	

	ACID
	4
	-

	AI_SN
	1
	Initial AI_SN for each ACID

	ACK disable
	1
	When ACK Disable == 1, the allocated subburst does not require an ACK to be transmitted by the

SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the subburst in the ACKCH Region. For the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist.  The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	If (ACK disable== 0) {
	
	

	ACK channel


	8
	Indicates the ACK channel to be used for this sequence of sub-bursts as defined in 8.4.5.4.25.

	}
	
	

	Dedicated DL control Indicator 
	2
	LSB #0 indicates inclusion of CQI control

LSB #1 indicates inclusion of Dedicated DL Control IE.

	If (LSB #0 of dedicated DL control indicator ==1){ 
	
	-

	Duration (d)
	4
	A CQI feedback is transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS for 2(d–1) frames. If d is 0b0000, deallocates all CQI feedback when the current ACID is completed successfully.  If d is 0b1111, the MS should report until the BS command for the MS to stop.

	If (Duration !=0b0000 ){
	
	

	Allocation index
	6
	Index to the channel in a frame the CQI report should be transmitted by the SS.

	Period (p)
	3
	A CQI feedback is transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS in every 2p frames.

	Frame offset
	3
	The MS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame is specified, the MS should start reporting in eight frames.

	}
	
	

	}
	
	

	If (LSB #1 of dedicated DL control indicator ==1){
	
	

	Dedicated DL control IE ()
	variable 
	

	}
	
	

	} 
	
	

	}
	
	

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

	}
	
	


Allocation flag
The allocation flag shall be set to 1 if the sub-burst IE is allocating time-frequency resources and shall be set to 0 if the sub-burst IE is de-allocating resources.

Resource Shifting Indicator
If the resource shifting indicator is set to ‘1’, the mobile station shall shift its beginning slot by the total number of slots de-allocated prior to the mobile station’s beginning slot.
Shifting Direction Indicator
If the shifting direction indicator is set to ‘0’, the mobile stations with larger slot offsets should shift down.  If the shifting direction indicator is set to “1”, the mobile stations with smaller slot offsets should shift up.

Shifting Region Indicator
If the shifting direction indicator is set to “0”, the mobile stations with their current slot offsets lower than the shifting region indicator should shift down.  If the shifting direction indicator is set to “1”, the mobile stations with their current slot offset higher than the shifting region indicator should shift up.
Persistent Flag

The persistent flag shall be set to 1 if the assignment is persistent and shall be set to 0 if the assignment is non-persistent.

Slot Offset
The slot offset shall be set to the first slot in the time-frequency resource assignment with respect to the lowest numbered OFDM symbol and the lowest numbered subchannel in the HARQ region.

Allocation Period (ap)

The allocation period (ap) shall be set to one less than the period of the persistent allocation, in units of frames.  For example, as illustrated below, if ap=0b00011, then the period of the persistent allocation is four frames, and the time-frequency resource assignment is valid in frames N, N+4, N+8, etc.
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 N_ACID

The values of ACID field (N0) and N_ACID field (N) are used together to specify an implicit cycling of HARQ channel identifiers as follows.  N0 is used as the HARQ channel identifier corresponding to the first occurrence of the persistent allocation. For each next allocation this value is incremented modulo (N + 1) 

As illustrated below, if N_ACID = 0b011 (meaning the period Num_HARQ_Chan = 4), and if ACID = 2, the HARQ channel identifier follows the pattern 2, 3, 4, 5, 2, 3, 4, 5, etc.
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ACID

The ACID field shall be set to the initial value of HARQ channel identifier ACID as described above.
AI_SN
The AI_SN field value shall be set to the initial ARQ identifier sequence number for each HARQ channel.  The AI_SN toggles between 0 and 1 for each    particular HARQ channel.  For example, if the period equals 4 frames, N_ACID = 4, ACID = 2, and AI_SN = 0, the ACID follows the pattern 2, 3, 4, 5, 2, 3, 4, 5, etc, and the AI_SN follows the pattern 0, 0, 0, 0, 1, 1, 1, 1, etc. 

ACK_channel

The ACK_channel field shall be set to the number of the ACK channel within the HARQ ACK Region.  The mobile station shall use the indicated ACK channel for transmitting acknowledgment information for each packet received using the time-frequency resource referred to by this persistent allocation. 

MAP NACK Channel Index

The MAP NACK channel index is persistently allocated within the Fast Feedback region.  The mobile station shall used the indicated MAP NACK channel to report MAP decoding error in frames where it as a persistent resource allocation assigned with this instance of the persistent IE.  
MAP ACK Channel Index

The MAP ACK channel is allocated non-persistently within the Fast Feedback region.  The mobile station shall use the indicated MAP ACK channel to report successful receipt of the persistent allocation IE.   
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