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1
Introduction

In the RAN3#46 meeting, the following agreements for HARA Failure Indication was made. 

· HARQ Failure Indication could be piggybacked with other correct data.

· Specific DDI value(“111111”) is used for HARQ Failure Indication. 

· The Number of HARQ Retransmissions in the Failure indication is set to the number of HARQ retransmissions that occurred before the failure was detected. .

This paper implements HARQ Failure Indication based on the agreements and also proposes some alternatives could be replaced with current agreement for HARQ Failure indication. 

2 Discussion

2.1 HARA Failure Indication based on current agreement

The Figure 1 shows the E-DCH FP structure with HARQ Failure Indication including agreements described in chapter 1.  
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Fig. 1 E-DCH UL DATA FRAME structure with HARQ failure indication, left HARQ failure indication piggybacked (blue), right alone.

(Parameter setting for HARQ Failure Indication)

· “N of MAC-es PDU” is set to 1 (for indicating the one set of DDI + N follows)

· “N of HARQ Retr” is set to number of HARQ retransmission attempts before the failure 

· ‘DDI’ is set to 111111

· ‘N’ is set to 000000 to indicate that no payload for this “MAC-es PDU”

For implementing  the HARQ Failure indication, 4 octets are required. It is obvious that the solution based on the agreement is not optimum. We need to consider other possibility to optimize it. 
2.2 Proposal

In this chapter we propose three alternatives to optimize header size for HARQ Failure Indication.

(Alternative1: HARQ Failure is indiacted with “N of MAC-es PDU” = 0 )


[image: image2.wmf]Header CRC

FT

CFN

N of MAC-es PDUs=0

MAC-es PDU 1

MAC-es PDU 1 (cont.)

Spare

MAC-es PDU n (cont.)

spare extension

Payload CRC

Payload CRC (cont.)

N of HARQ Retr

MAC-es PDU n

Spare

h

e

a

d

e

r

p

a

y

l

o

a

d

Header CRC

spare

spare

N of SFN

spare

1st SFN

N of MAC-es PDUs

1st DDI

Pad

N of HARQ Retr

2nd N

1st N (cont.)

spare

Last SFN

2nd DDI

2nd DDI

1st N

Last DDI

Last N (cont.)

Last N

Header CRC

FT

CFN

N of MAC-es PDUs=0

N of HARQ Retr

Header CRC

spare

spare

N of SFN=1

spare

1st SFN

h

e

a

d

e

r

N of MAC-es PDUs

N of HARQ Retr

spare

2nd SFN


Fig. 2 E-DCH UL DATA FRAME structure with HARQ failure indication, left HARQ failure indication piggybacked (blue), right alone.

(Parameter setting)

· “N of MAC-es PDU” is set to 0 (this indicates the this is HARQ Failure Indication)

· “N of HARQ Retr” is set to number of HARQ retransmission attempts before the failure 

· “DDI” and “N” are not present

And there are no MAC-es PDU associated with this HARA Failure Indication

 (Alternative2:  HARQ Failure is indiacted with 1 bit flag)
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Fig. 3 E-DCH UL DATA FRAME structure with HARQ failure indication, left HARQ failure indication piggybacked (blue), right alone.

Parameter settings for the HARQ failure indication:

· 1 bit flag (F) is used to indicate whether this SF is for HARQ failure indication or for normal data,  

· if the flag indicates HARQ Failure indication(F=1), only “N of HARQ Retrans” and “SFN” follows after the flag. There are no “No of MAC-es PDU”. And “N of HARQ Retr” is set to number of HARQ retransmission attempts before the failure
· if the flag indicates normal data(F=0), “spare”, “SFN”, “N of MAC-es PDU”,  “N of HARQ Retarns” and “DDI” and “N” fields follows. (FP structure for header of normal data is different from FP structure for HARQ Failure Indication.)

(Alternative3: HARQ Failure is indiacted with 1 bit flag and the location of fields are re-arranged for optimizing required header size)
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Fig. 4 E-DCH UL DATA FRAME structure with HARQ failure indication, left HARQ failure indication piggybacked (blue), right alone.
(Re-arrangement of field location)

· “N of HARQ Retrans” was moved to “Spare bit” field in current agreed structure

· 1st DDI(4bits of 6bits) was moved to  “N of HARQ Retrans” in current agreed structure and the corresponding changes is made for 1st N and 2nd DDI and 2nd DDI field.
Re-arranged FP structure is in ANNEX.

(Parameter settings)

· 1 bit flag (F) is used to indicate whether this SF is for HARQ failure indication or for normal data,  

· if the flag set to 1,  it indicates HARQ Failure indication, only “N of HARQ Retrans” and “SFN” follows after the indication. There are no “No of MAC-es PDU”. 

· “N of HARQ Retr” is set to number of HARQ retransmission attempts before the failure

· if the flag set to 0, it indicates normal data(F=0).
Table 1 shows the characteristics for each alternatives.

	
	Alternative 1
	Alternative 2
	Alternative 3

	Required Header size for HARQ Failure Indication
	 2 octets
	1 octets
	1 octets

	Spare bits in HARQ Failure indication
	5 bits
	None
	None

	Spare bit in header for normal data 
	5 bits
	5 bits
	None

	Same structure is applied for both normal header and HARQ Failure Indication
	Yes 
	No
	Yes


Table 1 

3
Conclusion 

We propose that RAN3 choose one of the three alternatives presented in 2.2 for HARQ Failure Indication as new agreement, which is replaced with current agreement that special DDI value is used for HARQ Failure Indication.

ANNEX: New E-DCH DATA FRAME structure (Implementation of alternative 3)
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