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Clarification to DL/UL Persistent Allocation (Section 16.3.6.5)
Hyunkyu Yu, Seho Kim, Mihyun Lee, Ji-Yun Seol
Samsung Electronics 
1. Introduction
This contribution provides clarification on the operation of DL/UL persistent allocation.
(1) N_ACID: Number of ACIDs for implicit cycling of HARQ channel identifier
- In D3 [1], N_ACID is calculated based on the maximum HARQ retransmission delay and allocation period for both DL and UL. However, DL is not proper to use that equation because HARQ process is performed in an asynchronous manner. The time interval between consecutive retransmissions is not defined in DL. Thus, we recommend to use the current equation only for UL and to introduce explicit N_ACID field in DL PA A-MAP IE.
- To include N_ACID field in DL PA A-MAP IE, 6 bits HFA field (allocation case) is reduced to 3 bits for both DL and UL. In UL, reserved bits can be additionally used to check the A-MAP false detection.
(2) Allocation relevance in UL PA A-MAP IE

- In D3 [1], the long TTI allocation is only allowed for UL when the number of DL AAI subframes (D) is smaller than that of UL AAI subframes (U). But, the default TTI allocation is required even in D<U case because persistent allocation is generally designed for delay-sensitive traffic such as VoIP. Thus, we recommend to support the default TTI allocation.
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16.3.6.5.2.4.8 DL PA A-MAP IE

The DL persistent allocation A-MAP IE is specified in Table 823. 

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 AAI subframes spanned by the allocated resource.
0b0: 1 AAI subframe (default)

0b1: 4 DL AAI subframes for FDD or all DL AAI 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 Mt <= Nt 
Nt: Number of transmit antennas at the ABS
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 AAI subframes spanned by the allocated resource. 

0b0: 1 AAI subframe (default)

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

	     HFA
	63
	Explicit Index for HARQ Feedback Allocation

	N_ACID
	3
	Number of ACIDs for implicit cycling of HARQ channel identifier.

0b000: 1

0b001: 2

0b010: 3
0b011: 4

0b100: 5

0b101: 6

0b110: 7

0b111: 8

	     Reserved
	1
	Reserved bit

	     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

	     Reserved
	1
	Reserved bit

	   }
	-
	-

	}
	-
	-


*A 16 bit CRC is generated based on the contents of the DL Persistent Allocation A-MAP IE and the CRC is masked by Station ID.

The Resource Index field in the DL Persistent Allocation A-MAP IE is interpreted as in the DL Basic Assignment A-MAP IE.

The maximum HARQ retransmission delay for persistent allocation, PA_Max_ReTx_Delay can be computed from N_Max_ReTx, the maximum number of retransmission and PA_ReTx_Interval, the allowable delay between consecutive retransmission of persistent allocation as follows.
PA_Max_ReTx_Delay = N_Max_ReTx * PA_ReTx_Interval

where PA_ReTx_Interval is determined from Long TTI Indicator, Tproc, the data burst processing time, and Frame_length, the frame length as follows.
If Tproc
[image: image1.wmf]£

3 and Long_TTI_Indicator = 0, 
PA_ReTx_Interval = Frame_length, 
Otherwise, PA_ReTx_Interval = 2*Frame_length.

4. 16.3.6.5.2.4.9 UL PA A-MAP IE
The UL persistent allocation A-MAP IE is specified in Table 812. 

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 AAI subframes spanned by the allocated resource. 

0b0: 1 AAI subframe (default)

0b1: 4 DL AAI 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: reserved1 stream
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 streams: 0b00, 0b01, 0b10, 0b11

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

	         MEF
	1
	MIMO encoder format

0b0: SFBC

0b1: Vertical encoding

	         Reserved
	1
	Reserved bits

	    }
	
	

	    PF
	1
	Precoding Flag

0b0: non adaptive precoding

0b1: adaptive precoding using the precoder of rank Mt of AMS’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 AAI subframes spanned by the allocated resource. 

0b0: 1 AAI subframe (default)

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

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

	    HFA
	63
	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
N_ACID=Min(8, Floor{UL_MAX_ReTx_Delay/(Allocation Period∙Frame_length)}+1)

	if (D<U){
	
	D: number of DL AAI subframes, U: number of UL AAI subframes

	Allocation Relevance
	1
	0b0: Allocation in the first UL subframe relevant to an A-MAP region

0b1: Allocation in the second UL subframe relevant to an A-MAP region

	} else {
	
	

	Reserved
	1
	Reserved bits

	}
	
	

	     Reserved
	24
	Reserved bits

	   }
	-
	-

	}
	-
	-


*A 16 bit CRC is generated based on the contents of the UL Persistent A-MAP IE and the CRC is masked by Station ID.

The Resource Index field in the UL Persistent A-MAP IE is interpreted as in the DL Basic Assignment A-MAP IE with ‘DL’ specific terminology replaced by ‘UL’ equivalents.
 

The UL maximum HARQ retransmission delay for persistent allocation, UL_Max_ReTx_Delay can be computed from UL_N_MAX_ReTx, the maximum number of retransmission defined in 16.2.14.2.1.2 and UL_ReTx_Interval, the time interval between consecutive retransmission as follows.
UL_MAX_ReTx_Delay = UL_N_MAX_ReTx∙UL_ReTx_Interval
where UL_ReTx_Interval = (1+w+v)∙Frame_length where w is UL HARQ feedback offset, v is UL HARQ transmission offset defined in 16.2.14.2.2 and Frame_length is the length of the frame.
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