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Proposed changes to ACID cycling method in Persistent allocation (16.2.7)
Jeongki Kim, Youngsoo Yuk, Kiseon Ryu, Ronny (Yongho) Kim, Jin Sam Kwak
LG Electronics

1. Introduction
This contribution includes the proposed text for the Persistent scheduling in the IEEE 802.16m DRAFT Amendment [1]. 
· Current ACID cycling method of persistent scheduling [1], [2]
· Initial ACID = Value of ACID field included in DL/UL Persistent Allocation A-MAP IE.
· N_ACID = Floor{ PA_Max_ReTx_Delay/ (Allocation Period*Frame_length) }+1 
· Example : Initial ACID = 0, N_ACID = 3
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Figure 1

· Changes of persistently assigned resource
· To facilitate Link adaptation or to reduce resource holes
· Signaling: DL/UL Persistent allocation A-MAP IE
· In this case, if AMS has a pre-assigned persistent resource in the same subframe, the new persistent allocation replaces the original allocation.
· That is, when an AMS receives the DL/UL Persistent Allocation A-MAP IE, the AMS can know whether this persistent allocation is new allocation or re-allocation.
· N_ACID is not changed because the related system parameters for determining N_ACID are the same as those of the previous persistent allocation.
2. Motivation 
· In re-allocation procedure of persistent scheduling [2]
· As mentioned in [2], when the re-allocation occurs, if there are not the consecutive ACIDs for re-allocation except for the ACIDs allocated in the previous persistent allocation, the ABS will set ACID field to the initial ACID of the previous persistent allocation. At that time, if the HARQ subpacket of the previous persistent allocation corresponding to initial ACID is retransmitted, two resources with the same ACID are allocated in the same subframe. It will result in confusion of the persistent scheduling. 
3. Proposal
If the persistently assigned resource is re-allocated, initial ACID and N_ACID used for re-allocation are set to initial ACID and N_ACID of the previous persistent allocation. When a DL/UL Persistent Allocation A-MAP IE is transmitted for re-allocation, the value of ACID field indicated by the DL/UL Persistent Allocation A-MAP IE is used for the first DL burst transmitted via the resource assigned by the DL/UL Persistent Allocation.
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5. Text proposal for the 802.16m DRAFT amendment
---------------------------------------------------------Start of the Proposed Text ---------------------------------------------------------
 [Change1: Modify Section 16.2.7.1 as follows]
16.2.7.1 Allocation Mechanism

For persistent allocation in the DL/UL, the ABS shall transmit the DL/UL Persistent Allocation A-MAP IE. Allocation of the persistently assigned resource begins in the DL/UL AAI subframe that is referenced by the DL/UL Persistent Allocation A-MAP IE and repeats after an allocation period that is specified in the DL/UL Persistent Allocation A-MAP IE. The configuration parameters of the persistently allocated resource are maintained as per the DL/UL Persistent Allocation A-MAP IE. The values of ACID field and N_ACID field in the DL/UL Persistent Allocation A-MAP IE are used together to specify an implicit cycling of HARQ channel identifiers. The allocation period and number of ACIDs required for persistent operation are config​ured in the DL/UL Persistent Allocation A-MAP IE.
In order to facilitate link adaptation and avoid resource holes, the configuration parameters of a persistently allocated resource can be changed. To change a persistent assignment, the ABS shall transmit the DL Persis​tent Allocation A-MAP IE for DL reallocation and the UL Persistent Allocation A-MAP IE for UL realloca​tion respectively. If an AMS has an existing persistent allocation in a particular AAI subframe and receives a new persistent allocation in the same AAI subframe, the new persistent allocation replaces the original allocation (i.e., the original persistent allocation is de-allocated).

When the ABS sends a Persistent Allocation A-MAP IE to reallocate a persistently assigned resource, a dif​ferent HARQ feedback channel must be assigned in the Persistent Allocation A-MAP IE used for realloca​tion. Reception of an ACK in the newly assigned HARQ feedback channel for the persistently assigned resource with the changed attributes will confirm that the reallocation A-MAP IE was received correctly.
When a persistently assigned resource is reallocated, the value of ACID field indentified by DL/UL Persistent Allocation A-MAP IE is used for the initial DL/UL burst transmitted via the resource indicated by DL/UL Persistent Allocation A-MAP IE. The initial ACID value and N_ACID value for re-allocation are set to the initial ACID value and N_ACID value of the previous persistent allocation. 

[Change2: Modify the table 823 as follows]
Table 823: DL Persistent Allocation A-MAP IE*
	Syntax
	Size in bits 
	Description/Notes

	DL Persistent Allocation A-MAP_IE() {
	-
	-

	   A-MAP IE Type
	4
	DL Persistent Allocation A-MAP IE

	   Allocation Period 
	2
	Period of persistent allocation
If (Allocation Period ==0b00), it indicates the deallocation of a persistently allocated resource.
0b00: deallocation
0b01: 2 frames
0b10: 4 frames
0b11: 8 frames

	   If (Allocation Period ==0b00){
	
	

	      Resource Index
	11
	Confirmation of the resource index for a previously assigned persistent resource that has been deallocated

5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	      Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 DL subframes for FDD or all DL subframes for TDD

	      HFA
	6
	Explicit Index for HARQ Feedback Allocation to acknowledge receipt of deallocation A-MAP IE

	      Reserved
	16
	Reserved bits

	   } else if (Allocation!= 0b00){
	
	

	       ISizeOffset
	5
	Offset used to compute burst size index

	      MEF
	2
	MIMO encoder format

0b00: SFBC

0b01: Vertical encoding

0b10: Horizontal encoding

0b11: CDR

	      if (MEF == 0b01){
	
	Parameters for vertical encoding

	         Mt
	3
	Number of streams in transmission for Nt = 8
(Mt <= Nt )

0b000: 1 stream

0b001: 2 streams

0b010: 3 streams

0b011: 4 streams

0b100: 5 streams

0b101: 6 streams

0b110: 7 streams

0b111: 8 streams

	         Reserved
	1
	Reserved bit

	      } else if(MEF == 0b10){
	
	Parameters for horizontal encoding

	         Si
	4
	Index to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO , and the modulation constellation of paired user in the case of 2 stream transmission

0b0000: 2 streams with PSI=stream1 and other modulation =QPSK

0b0001: 2 streams with PSI=stream1 and other modulation =16QAM

0b0010: 2 streams with PSI=stream1 and other modulation =64QAM

0b0011: 2 streams with PSI=stream1 and other modulation information not available

0b0100: 2 streams with PSI=stream2 and other modulation =QPSK

0b0101: 2 streams with PSI=stream2 and other modulation =16QAM

0b0110: 2 streams with PSI=stream2 and other modulation =64QAM

0b0111: 2 streams with PSI=stream2 and other modulation information not available

0b1000: 3 streams with PSI=stream1 

0b1001: 3 streams with PSI=stream2 

0b1010: 3 streams with PSI=stream3 

0b1011: 4 streams with PSI=stream1 

0b1100: 4 stream with PSI=stream2 

0b1101: 4 streams with PSI=stream3

0b1110: 4 streams with PSI=stream4

0b1111: n/a

	      }
	
	

	      Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size 


	
	
	

	      Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 DL subframes for FDD or all DL subframes for TDD

	      HFA
	6
	Explicit Index for HARQ Feedback Allocation

	      ACID
	4
	HARQ channel identifier. The ACID field shall be set to the initial value of HARQ channel identifier for implicit cycling of HARQ channel identifiers.
N_ACIDs: Number of ACIDs for implicit cycling of HARQ channel identifier

N_ACID=Floor{ PA_Max_ReTx_Delay/ (Allocation Period*Frame_length) }+1
In re-allocation, this ACID field indicates the HARQ channel identifier of initial HARQ subpacket identified by this Persistent Allocation A-MAP IE and the implicit cycling method is adjusted from this ACID value. The initial ACID value and N_ACID value for re-allocation are set to the initial ACID value and N_ACID value of previous persistent allocation.

	   Reserved
	1
	Reserved bit

	   }
	-
	-

	}
	-
	-


[Change3: Modify the table 824 as follows]
Table 824: UL Persistent Allocation A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	UL Persistent Allocation A-MAP_IE() {
	-
	-

	   A-MAP IE Type
	4
	UL Persistent Allocation A-MAP IE

	   Allocation Period
	2
	Period of persistent allocation
If (Allocation Period ==0b00), it indicates the deallocation of a persistently allocated resource.
0b00: deallocation
0b01: 2 frames
0b10: 4 frames
0b11: 8 frames

	   if (Allocation Period ==0b00){
	
	

	       Resource Index
	11
	Confirmation of the resource index for a previously assigned persistent resource that has been deallocated

5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	      Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 DL subframes for FDD or all DL subframes for TDD

	      HFA
	6
	Explicit Index for HARQ Feedback Allocation to acknowledge receipt of deallocation A-MAP IE

	      Reserved
	16
	Reserved bits

	   } else if (Allocation Period != 0b00){
	
	

	         ISizeOffset
	5
	Offset used to compute burst size index

	         Mt 
	1
	Number of streams in transmission (Mt <= Nt ), up to 2 streams per AMS supported
0b0: 1 stream

0b1: 2 streams

	         TNS
	2
	Total number of streams in the LRU for CSM

0b00: reserved

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams



	         if (TNS > Mt){ 
	
	Parameters for CSM

	            SI
	2
	First pilot index for CSM with TNS = 2 streams: 0b00, 0b01

First pilot index for CSM with TNS = 3,4: 0b00, 0b01, 0b10, 0b11

	         else if ( TNS == Mt) {
	
	Parameters without CSM 

	            MEF
	1
	MIMO encoder format

0b0: SFBC

0b1: Vertical encoding


	            Reserved
	1
	Reserved bit

	      }
	
	

	      PF
	1
	Precoding Flag

0b0: non adaptive precoding

0b1: adaptive codebook precoding using the precoder of rank Mt of MS’s choice

	      Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	      Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

If number of DL subframes, D is less than number of UL subframes, U, Long TTI Indicator= 0b1

	      HFA
	6
	Explicit Index for HARQ Feedback Allocation

	      ACID
	3
	HARQ channel identifier

N_ACIDs: Number of ACIDs for implicit cycling of HARQ channel identifier

N_ACID=Floor{ PA_Max_ReTx_Delay/ (Allocation Period*Frame_length) }+1
In re-allocation, this ACID field indicates the HARQ channel identifier of initial HARQ subpacket identified by this Persistent Allocation A-MAP IE and the implicit cycling method is adjusted from this ACID value. The initial ACID value and N_ACID value for re-allocation are set to the initial ACID value and N_ACID value of previous persistent allocation.

	      Reserved
	2
	Reserved bits 

	   }
	-
	-

	}
	-
	-


-----------------------------------------------------------End of the Proposed Text   --------------------------------------------------------
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