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1. Introduction

Specifications for the Enhanced Uplink feature for Release 6 were agreed at RAN#39 and RAN#26 with a few remaining open issues. One such open issue is the number of HARQ processes supported on E-DPDCH and the timing relationship between E-DPDCH, E-HICH and E-RGCH/E-AGCH.

A Companion paper oulines aspects influencing the total RTT required for an individual HARQ process and consequently, the number of HARQ processes required. This paper outlines a timing structure for the E-HICH (and E-RGCH/E-AGCH) based on the following assumptions:
· For the 2msec TTI, scheduling is per HARQ process and takes into account ACK/NACK 

· For the 10msec TTI, scheduling is per UE and does not take into account ACK/NACK 

· Processing time for the UE is 3 slots (2msec TTI) and 6 slots (10msec TTI)

2. Timing structure (2msec TTI)
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Figure 1 Timing relationship between P-CCPCH, E-DCH and E-HICH for the 2msec TTI

Figure 1 indicates the timing relationships for the 2msec TTI. The reference is the P-CCPCH frame (i.e. SFN) during which an E-DCH TTI is transmitted; this is given by:
SFNE-DCH,i = SFNDL,i + 
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Where SFNDL,i is the SFN of the DL P-CCPCH frame in which the last DL DPCH frame prior to transmission of the E-DCH TTI was received, and i is the index of the E-DCH TTI. i starts from zero and increments for each new E-DCH TTI.

In the following discussion,
TUL represents the number of slots between commencing the start of an E-DCH TTI and the start of the corresponding DL E-HICH.
TDL represents the number of slots between the Node B commencing transmission of an ACK/NACK on E-HICH and the UE commencing the next E-DCH transmission of the same HARQ process

TPROP represents the propagation time from Node B to UE and is assumed to be 0.25 slots

TNode B Processing is the time required by the Node B for decoding of E-DCH, any scheduling operations and processing of E-HICH

TUE Processing is the time required by the UE for decoding of E-HICH and processing for the next E-DCH transmission
TUL = T – τDPCH – τo
T is defined with respect to the start of SFNE-DCH,i and depends on the number of HARQ processes and the split of processing time between UE and Node B:

T = TNode B Processing + 
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+ TPROP + TTIE-DCH + (i mod 5)*TTIE-DCH = TNode B Processing + 3.25 + 
[image: image4.wmf]ú

û

ù

ê

ë

é

ú

ú

ù

ê

ê

é

+

+

5

mod

3

*

2560

7680

*

)

5

mod

(

*

3

i

o

DPCH

t

t


[1] Indicates the relationship between Node B processing times and the number of HARQ processes. Based on these values, Table 1 illustrates some sample values of T, with the assumption that UE processing time is 3 slots.
	Number of processes
	T (Slots)

	6
	8.75 + 
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	7
	11.75 + 
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	8
	14.75 + 
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	9
	17.75 + 
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Table 1 Correspondence between T and the number of HARQ processes

3. Timing Structure (10msec TTI)
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Figure 2 Timing relationship between P-CCPCH, E-DCH and E-HICH for the 10msec TTI

Figure 2 indicates the timing relationships for the 10msec TTI. The reference is the P-CCPCH frame (i.e. SFN) during which an E-DCH TTI is transmitted; this is given by:

SFNE-DCH,i = SFNDL,i + 
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Where SFNDL,i is the SFN of the last DL DPCH frame prior to transmission of the E-DCH TTI.

TUL = T – τDPCH – τo
T depends on the number of HARQ processes and the split of processing time between UE and Node B:

T = TNode B Processing + 
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+ 15.25 slots
[1] Indicates the relationship between Node B processing times and the number of HARQ processes. Based on these values, Table 2 illustrates some sample values of T, with the assumption that UE processing time is 6 slots and TTIE-HICH is 3 slots.
	Number of processes
	T (Slots)

	3
	34.75 +
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	4
	49.75 +
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	64.75 +
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Table 2 Correspondence between T and the number of HARQ processes, assuming TTIE-HICH = 3 slots
	Number of processes
	T (Slots)

	3
	22.75 +
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	4
	37.75 +
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	5
	52.75 + 
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Table 3 Correspondence between T and the number of HARQ processes, assuming TTIE-HICH = 15 slots
4. Conclusions
· The timing relationship between an E-DCH transmission and the corresponding ACK/NACK on E-HICH can be defined using a timing offset relating to the P-CCPCH SFN, as given in tables 1-3

· UE processing time is assumed to be 3 slots (2msec TTI) and 6 slots (10msec TTI)

· For the 2msec TTI, the E-GRCH and E-AGCH should be transmitted at the same time as E-HICH

· For the 10msec TTI, timing of scheduling grants is less critical as the grants are not process dependent
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