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Enhanced Retransmission Scheme for Persistent Allocations 

Nadav Lavi, Vladimir Yanover
Alvarion
Introduction
Due to the fact that there is an element in the MAP per transmission/allocation, the MAP consumes large part of the DL sub-frame. To reduce this enormous overhead and to support large number of VoIP users, persistent MAP scheme was introduced. With this new scheme the MAP overhead is reduced substantially. However, when persistent allocations are used with HARQ, the major MAP overhead appears to be in the retransmissions MAP elements. To enable further reduction of MAP overhead we need to address HARQ retransmissions overhead. 
This idea can be used in combination with virtually any format of persistent allocation MAP IE, particularly with the format proposed in ‎ [1].

Proposed Solution
The persistent allocation scheme enables the transmission of a single IE in the MAP indicating multiple allocations/transmissions. This IE indicates a group of sub-bursts in the DL or bursts in the UL (and hence MSs) that are retransmitted or requested to be retransmitted. Utilizing this indication, and with the addition of saving the allocations parameters by the MSs (minor information storing) we can reduce the size of the retransmission IE.
Here is a summary of the scheme:

· In case a MS is given a persistent allocation it is expected to store the following parameters:

· Its own allocation parameters, i.e., DL/UL sub-burst/burst location, MCS, and repetition.
· The duration fields of the previous sub-bursts in the persistent allocation

· The frame number the persistent allocation was sent

· The persistent IE number in the DL or UL MAP

· Then in case specific DL or UL burst needs retransmission the retransmission IE will be included into the MAP with the following information:

· Frame number and IE number where the persistent allocation was sent

· Indication on which sub-bursts should be retransmitted

Proposed Text Modification
Modify in the Table 346—HARQ DL MAP IE format:

1. The mode field of the existing HARQ DL MAP IE as follows:

	Mode 
	4
	Indicates the mode of this HARQ region: 

0b0000: Chase HARQ 

0b0001: Incremental redundancy HARQ for CTC 

0b0010: Incremental redundancy HARQ for Convolutional Code 

0b0011: MIMO Chase HARQ 
0b0100: MIMO IR HARQ 0b0101: MIMO IR HARQ for Convolutional Code 
0b0110: MIMO STC HARQ
0b0111: Persistent Chase HARQ

0b1000: Group ReTx Chase HARQ

0b1001-0b1111: Reserved


2. Add the following “else if”  group to the existing HARQ DL MAP IE after the “else if” group of supposed Persistent IE

	} else if (Mode == 0b1000) {
	−
	−

	Group_ReTx_DL_HARQ_Chase_Sub-Burst_IE()
	variable
	−


3. Add new section to 8.4.5.3.21

8.4.5.3.21.3 Downlink Group HARQ Retransmission 

In case persistent allocation scheme is used, the Group Retransmission IE enables the BS to indicate which sub-bursts should be retransmitted without the need to include the PHY information which is already indicated in the Persistent Allocation MAP IE. 

Every MS stores parameters of its allocation in the persistent IE, the physical transmission parameters (modulation, coding, repetition, boosting, and duration), and the duration of the sub-bursts appearing in the persistent IE before its sub-burst.
It is assumed that the ACID used in the retransmission is identical to that of the latest persistent allocation of the connection not including the current frame. Figure A illustrates the usage of ACIDs and the timeline for retransmission opportunities.
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Figure A – Group Retransmission operation, ACIDs usage, and timeline.
 In case the BS needs to perform further retransmissions after a new transmission occurs at the connection, i.e., after allocation period time, it shall use the regular non-persistent IEs, e.g, DL_HARQ_Chase_Sub-Burst_IE. 

In case the BS needs the retransmission to use a different repetition and/or boosting it also shall use the regular non-persistent IEs.

For downlink group retransmission, the base station transmits the HARQ DL MAP IE, with the mode field set to the value 0b1000

Table XXX – DL Chase Group Retransmission IE

	Syntax
	Length (bits)
	Comments

	DL Chase Sub-Burst IE For Group ReTx{
	---
	---

	N sub burst
	4
	Equal to the number of 1 bits in the group bitmap field


	N ACK channel
	4
	---

	Frame number


	10
	Reference to the frame number where the original persistent allocation was transmitted

	Persistent IE number


	4
	Reference to the persistent IE in the DL map which defined the allocation for the original  transmission

	Group bitmap
	variable
	Indicating the MSs that are required to do retransmission (byte aligned)

	}
	
	


Frame number
The frame number when the persistent DL allocation IE was transmitted. This parameter together with Persistent IE number identifies the DL persistent allocation IE

Persistent IE number
This numbering refers only to persistent IEs within the DL MAP. This parameter together with Frame numberidentifies the DL persistent allocation IE

Figure B – Retransmission reference to the persistent IE.
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Group bitmap

The bitmap provides an indication regarding the sub-bursts that are retransmitted. The bits in the bitmap correspond to consequent sub-bursts in the persistent allocation, in the order of bytes in the bitmap, starting from the MSB in each byte. 

To interpret the Group Retransmission IE, the MS calculates its sub-burst position within the burst by summarizing durations of those of previous sub-bursts in the DL Persistent Allocation IE which have ‘1’ at the corresponding locations of the bitmap. Physical parameters used for the transmission are identical to those specified in the DL Persistent Allocation IE
4. Modify Table 368 as follows.
Table 368 - Extended-2 UIUC code assignment for UIUC = 11
	Extended-2 Type (hexadecimal)
	Usage

	00
	CQICH Enhanced Allocation IE

	01
	HO Anchor Active UL-MAP IE

	02
	HO Active Anchor UL-MAP IE

	03
	Anchor BS Switch IE

	04
	UL Sounding Command IE

	05
	Reserved

	06
	MIMO UL Enhanced IE

	07
	HARQ UL MAP IE

	08
	HARQ ACKCH Region Allocation IE

	09
	MIMO UL Basic IE

	0A
	Mini-subchannel allocation IE

	0B
	Persistent HARQ UL MAP IE

	0C
	Group HARQ Retransmission UL MAP IE

	0C …0D
	Reserved

	0E
	AAS SDMA UL IE

	0F
	Feedback Polling IE


5. Add a new section to 8.4.5.4.24

8.4.5.4.24.4 Uplink Group HARQ Retransmission

In case persistent allocation scheme is used, the UL Group Retransmission IE enables the BS to indicate which sub-bursts should be retransmitted without the need to include the PHY information which is already indicated in the Persistent Allocation MAP IE. 

Every MS stores its location in the persistent IE, the physical transmission parameters (modulation, coding, repetition, boosting, and duration), and the duration of the sub-bursts appearing in the persistent IE before its sub-burst.

It is assumed that the ACID used in the retransmission is identical to that of the latest persistent allocation of the connection. Figure C illustrates the usage of ACIDs and the timeline for retransmission opportunities.
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Figure C – Retransmission operation, ACIDs usage, and timeline.

In case the BS needs to perform further retransmissions after a new transmission occurs, i.e., after allocation period time, it shall use the regular non-persistent IEs, e.g, HARQ_UL-MAP_IE. 

In addition, if the BS requires the retransmission to use a different repetition and/or boosting it also must use the regular non-persistent IEs.

Table YYY – UL Chase for group retransmission IE

	Syntax
	Length (bits)
	Comments

	UL Chase IE For Group ReTx{
	---
	---

	Extended2- UIUC
	4
	0x0C

	Length
	8
	Length of the IE

	Frame number


	10
	Reference to the frame number where the original persistent allocation was transmitted

	Persistent IE number


	4
	Reference to the persistent IE in the DL map which defined the allocation for the original  transmission

	Slot offset
	10
	Indicates the start of this Persistent allocation in OFDMA slots, with respect to the start of the UL subframe

	Group bitmap
	variable
	Indicating the MSs that are required to do retransmission (byte aligned)

	}
	
	


Frame number
The frame number when the persistent UL allocation IE was transmitted. This parameter together with Persistent IE number identifies the DL persistent allocation IE

Persistent IE number
This numbering refers only to persistent IEs within the UL MAP. This parameter together with Frame number identifies the UL persistent allocation IE

To interpret the Group Retransmission IE, the MS calculates its burst position within the UL subframe by summarizing durations of those of previous sub-bursts in the UL Persistent Allocation IE which have ‘1’ at the corresponding locations of the bitmap. Physical parameters used for the transmission are identical to those specified in the UL Persistent Allocation IE

Figure D – Retransmission reference to the persistent IE.
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Group bitmap

The bitmap provides an indication regarding the bursts that are retransmitted. The bits in the bitmap correspond to consequent sub-bursts in the persistent allocation, in the order of bytes in the bitmap, starting from the MSB in each byte. 

To interpret the Group Retransmission IE, the MS calculates its sub-burst position within the UL subframe by summarizing durations of those of previous bursts in the UL Persistent Allocation IE which have ‘1’ at the corresponding locations of the bitmap. Physical parameters used for the transmission are identical to those specified in the UL Persistent Allocation IE
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