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Additional material related to the "Recommended AWD Text Proposal #9" in "C80216m-09_0558.doc (Persistent Allocation A-MAP IE)
Shantidev Mohanty, Roshni Srinivasan, Kamran Etemad

Intel Corporation
Introduction
As suggested in comment 142 in 80216m-09_0014, this contribution addresses additional material related to the "Recommended AWD Text Proposal #9 " in "C80216m-09_0558.doc" or its latest revision.
For periodic type of traffic such as VoIP where the packet arrival is predictable, it is not necessary to send the burst assignment signaling for each packet transmission. Burst assignment can be sent once at the beginning to assign a periodically recurring resource to an AMS with a given period.  This type of assignment is referred to as a persistent allocation.  Both the assigned resource and MCS are fixed until the persistent allocation is released or overridden.

The persistent assignment scheme based on the scheme described in 802.16e/REV2 is summarized below:

· The ABS assigns a periodically recurring resource to an AMS by sending a newly defined Persistent A-MAP IE.  
· In a series of HARQ packets, the persistent allocation is applicable for the first sub-burst of each packet.

· HARQ retransmissions are non-persistently assigned
· The ABS de-allocates resources by sending another persistent A-MAP IE to terminate the outstanding assignment.

As an example, in Figure 1, the base station can make a DL persistent allocation with a period of 4 frames.  In the first DL sub-frame, the base station transmits the persistent allocation to the mobile station using the newly defined persistent A-MAP IE.  Then, for each occurrence of the persistent allocation, the mobile station attempts to decode a new packet using the resources corresponding to the persistent allocation.
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Figure 1 - Persistent Allocation Example

The persistent scheduling A-MAP IE format proposed in this contribution is based on the persistent scheduling IE format of IEEE 802.16e/REV2 
Text proposal for inclusion in the 802.16m amendment as proposed in "C80216m-09_0558.doc" or its latest revision
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[  ------------------- Recommended AWD Text Proposal #9 --------------------]

·  [DL PA A-MAP IE
Table XXX: DL Persistent A-MAP IE

	Syntax
	Size (bits)
	Notes

	DL Persistent A-MAP IE () {
	--
	-- 

	AMAP type
	4
	DL Persistent A-MAP IE

	  Number of allocations
	5
	Number of allocation specified 

	RCID Type 
	2
	0b00: Normal CID

0b01: RCID11

0b10: RCID7

0b11: RCID3

	Resource Assignment
	8
	Resource assignment information for this IE

	ACK Region Index
	1
	The index of the ACK region associated with all sub-bursts defined in this DL Persistent A-MAP IE

	Change Indicator
	1
	0: No Change Occurred

1: Change Occurred 

	While (data remaining) { 
	--
	--

	Region ID use indicator 
	1 
	0: Region ID not used 

1: Region ID used 

	if (Region ID use indicator ==0) { 
	
	

	Region information
	TBD
	Information that specifies the region relevant to this persistent scheduling instance

	} else {
	--
	--

	Region ID
	8
	Index to the DL region defined in DL region definition S-SFH 

	}
	--
	--

	Padding 
	variable 
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	[16]
	16 bit masked CRC

	}
	
	


Change Indicator

The change indicator shall be set to 0 to indicate that there were no changes to any persistent allocation in frame K​ – allocation period, where K is the frame that the change indicator is transmitted. Otherwise, the change indicator shall be set to 1. The allocation period is indicated in the allocation IE

Table YYY - DL Persistent Allocation IE format

	Syntax
	Size (bits)
	Notes

	Persistent_DL_A-MAP_IE() {
	
	

	Resource shifting indicator
	1
	0 = No Resource Shifting

1 = Resource Shifting 

	For (j=0;j<Number of allocations; j++) {
	
	For loop where each loop element specifies information for one allocation.

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	      Duration Indicator
	1
	If Duration Indicator is 1, it indicates that Duration is explicitly assigned for this subburst (allocation or deallocation). Otherwise, this subburst (allocation or deallocation) will use the same Duration as the previous subburst.

If j is 1 then this indicator shall be 1.

	If (Allocation Flag == 0) {
	
	

	RCID_IE()
	variable 
	Specifies the station ID in RCID format

	If (Resource shifting indicator ==1) {
	
	

	Duration 
	TBD 
	Duration of allocation in number of LRUs.  

	LRU Offset
	 TBD 
	Indicates the start of this persistent allocation in number of LRUs, with respect to the lowest numbered LRUs in the allocation region 

	Retransmission Flag
	1
	0: Deallocation command in Relevant Frame 
1: Retransmission of deallocation command in Relevant Frame – Allocation Period

	}
	
	

	}
	
	

	
MAP ACK Channel Index
	6
	Index to a MAP ACK channel within the Fast Feedback region. The value 111111 is reserved.  When MAP ACK Channel Index = 111111, it indicates NO MAP ACK channel is assigned to this de-allocation.


	If (Allocation Flag == 1) {
	
	

	RCID_IE()
	variable 
	Specifies the station ID in RCID format

	Persistent Flag
	1
	0 = non-persistent 

1 = persistent

	          If (Duration Indicator
          == 1) {
	-
	-

	Duration 
	TBD 
	Duration in number of LRUs.  

	}
	
	

	Resource Offset


	 TBD 
	Indicates the start of this persistent in the allocation region.

	If (Persistent Flag == 1) {
	
	

	   Allocation Period and
      N_ACID Indicator
	1
	If Allocation Period and N_ACID Indicator is 1, it indicates that allocation information (allocation period, Number of ACID (N_ACID) is explicitly assigned for this allocation. Otherwise, this allocation will use the same allocation period as the previous allocation.

If j is 0 then this indicator shall be 1.

	             If (Allocation Period and 
               N_ACID Indicator == 1) {
	-
	-

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

	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. The value 111111 is reserved.  When MAP NACK Channel Index = 111111, it indicates NO MAP NACK channel is assigned to this allocation.

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

	}
	
	

	Allocation MCS indicator   
	1
	If Allocation MCS Indicator is 1, it indicates that MCS is explicitly assigned for this allocation. Otherwise, this allocation will use the same MCS as the previous subburst.  If j is 0 then this indicator shall be 1.

	If (Allocation MCS indicator   ==1) {
	
	

	MCS
	6
	Specifies the modulation, coding and repetition coding used for this allocation

	}
	
	

	Allocation Boosting indicator   
	1
	If Allocation Boosting Indicator is 1, it indicates that Boosting is explicitly assigned for this allocation. Otherwise, this allocation will use the same Boosting as the previous allocation.  If j is 0 then this indicator shall be 1.

	If (Allocation Boosting indicator   ==1) {
	
	

	Boosting
	[3]
	Specifies the boosting used for this allocation

	}
	
	

	Allocation ACID indicator   
	1
	If Allocation ACID Indicator is 1, it indicates that ACID is explicitly assigned for this allocation. Otherwise, this allocation will use the same ACID as the previous allocation.  If j is 0 then this indicator shall be 1.

	If (Allocation ACID indicator   ==1) {
	
	

	ACID
	[5]
	Specifies the ACID used for this allocation

	}
	
	

	AI_SN
	1
	Initial AI_SN for each ACID

	SPID/CoRE Version
	[3]
	

	}
	
	

	Padding
	variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	[16]
	16 bit masked CRC

	}
	
	


Allocation flag

The allocation flag shall be set to 1 if the allocation IE is allocating resources and shall be set to 0 if the allocation IE is de-allocating resources.
Resource Shifting Indicator
If the resource shifting indicator is set to ‘1’, the AMS shall shift its persistent resource position by the accumulated LRUs as indicated by de-allocation commands with LRU offsets smaller than its own. 
Retransmission Flag


The Retransmission Flag shall be set to 0 if the de-allocation occurs in K, where K is the current frame and shall be set to 1 if the de-allocation occurred in frame K – allocation period, i.e., the deallocation command at frame K-allocation period is retransmitted in frame K.  The AMS, who correctly received the DL-MAP in frame K-allocation period, shall ignore the deallocation command with Retransmission Flag equal to 1. The MS, who failed to receive the DL AMAP in frame K-allocation period, shall process the deallocation command with Retransmission Flag equal to 1. 
Note that the MS may receive a retransmission de-allocation even if the retransmission flag is not set.  This may cause the MS to receive a duplicated de-allocation command.  The MS shall ignore a de-allocation command for which it does not have a corresponding persistent resource allocation.
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.
DRU Offset

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

    Duration Indicator

Duration Indicator flag determines whether or not Duration is specified for an allocation. If this flag is 1, it indicates that Duration is explicitly assigned for an allocation. Otherwise, the allocation has the same Duration as the previous allocation. This flag shall be 1 for the first allocation in a Allocation region.
    Duration

Duration specifies the size (# DRUs) of an allocation/de-allocation/reallocation in a Allocation region. 

    Allocation Period and N_ACID Indicator

If Allocation Period and Index Indicator is 1, it indicates that allocation period, ACK and NACK channel index (allocation period and Number of ACID (N_ACID) is explicitly assigned for an allocation. Otherwise, the allocation will use the same allocation period and N_ACID as the previous allocation. This flag shall be 1 for the first allocation in a Allocation region.

Allocation Period (ap)

The allocation period (ap) shall be set to one less than the period of the persistent allocation, in units of sub-frames/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.


[image: image3.emf]DLULDLULDLULULULULDLDLULULULULULDLDLDLULDL

4 frames

DLDLDLULULULULDLDLDLDL

4 frames4 frames4 frames

ACID: 2

ACID: 3

ACID: 4

ACID: 5

ULDL

ACID: 2


ACID

The ACID field shall be set to the initial value of HARQ channel identifier 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. The value 111111 is reserved.  When MAP NACK Channel Index = 111111, it indicates NO MAP NACK channel is assigned to this allocation.
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. The value 111111 is reserved.  When MAP ACK Channel Index = 111111, it indicates NO MAP ACK channel is assigned to this allocation/deallocation.
· UL PA A-MAP IE]

15.3.6.5.2.3. Power Control A-MAP IE

[  ----------------End of Recommended AWD Text Proposal #9 -----------------]
-------------------------------  Text End  ---------------------------------------------------
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