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HARQ Operation on RS_UL_DCH 

Sungcheol Chang, Sunggeun Jin, Kwangjae Lim, Chulsik Yoon
ETRI
1. Introduction

The baseline document defines the Dedicated Uplink Channel (RS_UL_DCH) for RS and its operation of resource allocation for the channel using UL_DCH assignment IE. However HARQ retransmission of the PHY burst on RS_UL_DCH is not defined in the baseline document. If the PHY burst on the RS_UL_DCH is corrupted, the HARQ operation is not applied to recover this corruption on the RS_UL_DCH.

The solution of HARQ operation on the RS_UL_DCH is described in the following text.

2. Proposed solution

The RS_UL_DCH is used to assign periodic and dedicated resources in uplink channel. If a PHY burst on the RS_UL_DCH is not successfully decoded, the superordinate RS/MR-BS sends the RS_UL_DCH HARQ Retx IE to the RS. This IE contains corrupted PHY burst-related frame number and RS_UL_DCH identifier. Figure 1 shows the HARQ retransmission by RS_UL_DCH HARQ Retx IE and in-band retransmission for the RS_UL_DCH. In this figure, the PHY burst sent by the RS on the dedicated uplink resource in frame N is assumed to be corrupted, and thereafter, the same PHY burst is retransmitted on the dedicated uplink resource in frame N+2. The dedicated uplink resources are preempted and the new PHY burst is delayed to the next dedicated uplink resource. The dedicated resource is already reserved and fixed so that additional resources are not allocated for HARQ retransmission.
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Figure 1 HARQ on RS_UL_DCH and in-band retransmission.
If the RS_UL_DCH HARQ Retx IE has the other resources for PHY burst retransmission, the out-band retransmission is done over the other resource allocated by the IE and except the dedicated uplink resources. Figure 2 shows that the retransmission of the PHY burst is tried on resources except the dedicated uplink resources. This out-band retransmission does not preempt new PHY burst transmission on the dedicated uplink resources for the RS_UL_DCH.
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Figure 2 HARQ on RS_UL_DCH and out-band retransmission.
The RS shall maintain all the PHY burst in buffer during maximum frame number of retransmission. This requires the RS to have more buffers for successful retransmission. However, the maximum number of buffers for retransmission in RS is limited by the field of “Maximum frame number of retransmission”.

3. Text Proposals

 [Change the table at the section 8.4.5.4.4.2 in page 182]

	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
	HARQ ACKCH Region for Relay Data IE



	0A
	MR UL-MAP Monitor IE

	0B
	MIMO UL Extended IE

	0C
	RS_UL_DCH assignment IE

	09C ... 0D
	Reserved RS_UL_DCH HARQ Retx IE

	0E
	AAS SDMA UL IE

	0F
	Feedback Polling IE

	
	


 [Change the Table 496c at the section 8.4.5.9.1 in page 191]
Table 496c-R-link specific IE types

	Type

(hexadecimal)
	Usage

	00
	RS_UL_DCH assignment IE

	01
	RS_BW-ALLOC IE

	02
	RS_UL_DCH HARQ Retx IE

	023-1F
	Reserved


[Change the Table 496d at the section 8.4.5.9.1.1 in page 192]
Table 496d-RS_UL_DCH assignment IE format

	Syntax
	Size
	Notes

	RS_UL_DCH assignment IE() {
	
	

	 Type
	5 bits
	RS UL DCH HARQ Retx IE = 0x00

	 Length
	4 bits
	Variable

	 RSCID
	8 bits
	Reduced basic CID of the RS

	 Update type
	2 bits
	00 = Normal

01 = Service flow based

10-11 = Reserved

	 If (Update type == 01) {
	
	If service flow based update

	  Throughput size
	24 bits
	Amount of throughput update in byte/s

	  Access RSCID
	8 bits
	Reduced basic CID of the access RS of the MS that completed the service flow event

	 }
	
	

	 Assignment type
	2 bits
	00 = Incremental

10 = Aggregate

10 = Remove

11 Remove all

	 OFDMA symbol offset
	8 bits
	

	 UIUC
	4 bits
	

	 Repetition coding indication
	2 bits
	0b00 – no repetition coding

0b01 – repetition coding of 2

0b10 – repetition coding of 4

0b11 – repetition coding of 6

	 Subchannel offset
	8 bits
	

	 Duration
	10 bits
	Resources allocated to DCH (in OFDMA slots)

	 Frequency (N)
	4 bits
	Allocation repeats once every N frames

	 HARQ type
	2 bits
	0b00 – Not applided

0b01 – HARQ Chase

0b10 – HARQ CTC IR

0b11 – HARQ CC IR

	If (HARQ type == 0b01) {
	
	

	   ACID
	4 bits
	HARQ Channel ID

	}
	
	

	If (HARQ type == 0b10) {
	
	

	   NEP
	4 bits
	

	   NSCH
	
	

	   SPID
	
	

	   ACID
	4 bits
	HARQ Channel ID

	}
	
	

	If (HARQ type == 0b11) {
	
	

	   SPID
	
	

	   ACID
	4 bits
	HARQ Channel ID

	}
	
	

	}
	
	


[Insert the following text at the end of the section 8.4.5.9.1.2 in page 193]

8.4.5.9.1.3 RS_UL_DCH HARQ Retx IE

This RS_UL_DCH HARQ Retx is transmitted to a RS to request the retransmission of the PHY burst indicated by the RS_UL_DCH HARQ Retx IE. The detail description on the RS_UL_DCH HARQ Retx IE is illustrated in Table 296f.

Table 296f -Description of fields in RS_UL_DCH HARQ Retx IE

	Syntax
	Size
	Notes

	RS_UL_DCH HARQ Retx IE() {
	
	

	 Type
	5 bits
	RS UL DCH HARQ Retx IE = 0x02

	 Length
	4 bits
	Variable

	 Number of HARQ Retx sub-bursts
	3 or 4 bits
	3 bits in UL-MAP of access region. 4 bits in relay region.

	 for (i=0;i<Number of HARQ Retx sub-bursts; i++) {
	
	

	  RSCID
	8 bits
	Reduced basic CID of the RS

	  In-band or out-band Retx
	1 bit
	0: in-band HARQ retransmission

1: out-band HARQ retransmission

	  if (In-band or out-band Retx == 1) {
	
	Out-band HARQ retransmission

	    
	
	

	   Subchannel offset
	8 bits
	

	   Duration
	10 bits
	Resources allocated to DCH (in OFDMA slots)

	  }
	
	

	  if (HARQ Chase) {
	
	

	   ACID
	4 bits
	HARQ Channel ID

	  }
	
	

	  if (HARQ CTC IR or CC IR) {
	
	

	   ACID
	4 bits
	HARQ Channel ID

	   SPID
	2 bits
	

	  }
	
	

	 }
	
	

	}   
	
	



  


