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Parameter Configuration for HARQ Operations in 802.16m
Yih-Shen Chen, Kelvin Chou and Paul Cheng
MediaTek Inc.
Mihyun Lee 
Samsung Electronics
I. Introduction
In current IEEE 802.16m specification [1], asynchronous retransmission scheme and synchronous retransmission scheme are applied in DL HARQ and UL HARQ, respectively. For DL HARQ, two parameters, T_ReTx_Interval and N_MAX_ReTx, are not defined yet. For UL HARQ, N_MAX_ReTx is not defined yet. In this contribution, we discuss the parameter configurations for HARQ operation and provide the cleanup text.
II. Discussion on HARQ Parameter Configuration

Based on Section 15.2.14.2.1.1, “T_ReTx_Interval” is defined as the maximal delay between two consecutive HARQ transmissions of the same data burst. The value is configurable and related to delay requirement of a service flow and BS’ scheduler algorithm. Accordingly, there are two options:
· Option-1: configuration per service flow

· Option-2: configuration per BS

Option-1 provides the most flexibility to meet the delay requirements of each service flow. On the other hand, option-2 is simpler from the perspective of scheduler implementation because the delay bound between two consecutive retransmissions is the same for all the service flows. The maximal possible delay of a DL HARQ transmission can be calculated by
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The overall delay can be controlled by T_ReTx_Interval or N_MAX_ReTx. Therefore, it is recommended to adopt Option-2 for T_ReTx_Interval and broadcast the parameter value in AAI_SCD. 
III. Proposed Text
Insert the following text into section 16.2.14.2.1.2
------------------------------------------- Start of text #1----------------------------------------------
[Remedy#1: Modify the text, line 41 in page 228, section 16.2.14.2.1] 
16.2.14.2.1 HARQ Signaling 
16.2.14.2.1.1 Downlink 
Upon receiving a DL Basic Assignment A-MAP IE, AMS attempts to receive and decode the data burst as allocated to it by the DL Basic Assignment A-MAP IE. If the decoding is successful, AMS shall send a positive acknowledgement to ABS; otherwise, AMS shall send a negative acknowledgement to ABS.

The process of retransmissions shall be controlled by ABS using the ACID and AI_SN fields in the DL Basic Assignment A-MAP IE. If the AI_SN field for the ACID remains same between two HARQ bursts allocation, it indicates retransmission. Through the DL Basic Assignment A-MAP IE for retransmission, ABS may allocate different resource allocation and transmission format. If AI_SN field for the ACID is toggled, i.e., from 0 to 1 or vice versa, it indicates the transmission of a new HARQ burst, and the retransmission process for the previous HARQ burst with the same ACID is terminated if the retransmission process is in progress.
In DL, the maximum number of total HARQ channels per AMS is 16. The delay between two consecutive HARQ transmissions of the same data burst shall not exceed the maximum [ T_ReTx_Interval]. The number of retransmissions of the same data burst shall not exceed the maximum [ DL N_MAX_ReTx]. The values for DL N_MAX_ReTx are 4 or 8. The ABS shall configure a maximum number of UL HARQ retransmission via S-SFH SP1 IE. 
The timing for transmitting DL Basic Assignment A-MAP IE, DL HARQ subpacket, and HARQ feedback in UL are described in 16.2.14.2.2.
16.2.14.2.1.2 Uplink 
Upon receiving a UL Basic Assignment A-MAP IE, AMS shall transmit the subpacket of HARQ data burst through the resource assigned by the UL Basic Assignment A-MAP IE. 

ABS shall attempt to decode the data burst. If the decoding is successful, ABS shall send a positive acknowledgement to AMS; otherwise, ABS shall send a negative acknowledgement to AMS.

Upon receiving the negative acknowledgement, AMS shall trigger retransmission procedure.

In the retransmission procedure, if AMS does not receive a UL Basic Assignment A-MAP IE for the HARQ data burst in failure, AMS shall transmits the next subpacket through the resources assigned to the latest subpacket transmission with the same ACID. A UL Basic Assignment A-MAP IE may be sent to signal control information for retransmission with the corresponding ACID and AI_SN being not toggled. Upon receiving the UL Basic Assignment A-MAP IE, AMS shall perform the HARQ retransmission as instructed in this UL Basic Assignment A-MAP IE. As an example, ABS may change the resource index of the HARQ data burst or may command to skip retransmission in the corresponding AAI subframe. If AI_SN field for the ACID is toggled, i.e., from 0 to 1 or vice versa, it indicates the transmission of a new HARQ burst, and the retransmission process for the previous HARQ burst with the same ACID is terminated if the retransmission process is in progress.
In UL, the maximum number of total HARQ channels per AMS is 16. The number of retransmissions of the same data burst shall not exceed the maximum. [UL N_MAX_ReTx]. The values for UL N_MAX_ReTx are 4 or 8. The ABS shall configure a maximum number of UL HARQ retransmission via S-SFH SP1 IE. 
The timing for transmitting UL Basic Assignment A-MAP IE, UL HARQ subpacket, and HARQ feedback in DL are described in 16.2.14.2.2.
[Remedy #2: Add the following parameter into Table 801 in page 376, section 16.3.6.5.1.2] 
Table 801– S-SFH SP1 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP1 IE format () { 
	
	

	...
	
	

	UL N_MAX_ReTx
	1
	Specifies the maximum retransmission number for UL HARQ 
0b0: 4
0b1: 8

	DL N_MAX_ReTx
	1
	Specifies the maximum retransmission number for DL HARQ 
0b0: 4
0b1: 8

	}
	
	


-------------------------------------------End of text #2---------------------------------------------
Insert the following text into section 16.2.3.28
------------------------------------------- Start of text #3----------------------------------------------
15.2.3.28 AAI_System Configuration Descriptor (SCD) Message
….
ASN1START
AAI_SCDMessage :: SEQUENCE {
Change Configuration Change
INTEGER (0 ~ 15)
BS_Restart_Count

INTEGER (0 ~ 15)
SA_PreamblePartitionforBStype
Trigger TLV encoding :: = SEQUENCE{}
DefaultHORSSI_CINRaveraggingparameters :: = SEQUENCE {}
NormalizedCINR :: = SEQUENCE {}
OL_MIMO_Parameters :: = SEQUENCE {
OL-Region-ON

INTEGER (0..1) 
OPTIONAL
OL-Rank1-Configuration
INTEGER (0..7) 
OPTIONAL
SB-OL-Region-2Size
INTEGER (0..15) 
OPTIONAL
}
Parameters_GRA :: = SEQUENCE {} 
PeriodicRNGParameters :: = SEQUENCE {} 
GAMMA_IOT_FP0

INTEGER (0..15) 
OPTIONAL
GAMMA_IOT_FP1

INTEGER (0..15) 
OPTIONAL
GAMMA_IOT_FP2

INTEGER (0..15) 
OPTIONAL
GAMMA_IOT_FP3

INTEGER (0..15) 
OPTIONAL
Alpha (a)


INTEGER (0.. 7) 
OPTIONAL
Beta (ß)



INTEGER (0..1) 
OPTIONAL
SINRmin


INTERGER (0..15) 
OPTIONAL
T_ReTx_Interval


INTEGER (1..8)
}-- ASN1STOP
-------------------------------------------End of text #3---------------------------------------------
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