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Introduction

In [1] we described our proposal for E-DCH related channels and number of HARQ processes. We provide an update to our proposal based on offline discussions during RAN WG1 #39.
Description

Figure 1 describes the relative timing of the downlink and uplink physical channels related to the E-DCH HARQ operation. For illustration purpose only the E-HICH is presented but the timing applies equally to all DL E-DCH related channels (E-AGCH, E-RGCH).
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Figure 1
We assume that (ec is defined as
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where (ec0 is a constant and ec is the time offset granularity for the E-HICH and E-RGCH (or scheduling period). We also assume that ec is the maximum range in the difference between (dpch and (ec, plus 256 chips divided by 256 chips.
Minimum number of HARQ processes
Assuming k=0, we successively derive the minimum available UE processing, (ec0_max, the maximum available UE processing time, the minimum available Node B processing time and the minimum number of HARQ processes based on the number of HARQ processes N, the TTI of the DL DPCH, UL E‑DPDCH and DL E-HICH, the minimum UE processing time requirement and the minimum Node B processing requirement.
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Table 1 shows the minimum number of HARQ parameters as a function of the input parameters which we have revised compared to [1] based on offline discussion during R1#39.
Table 1
	 TTI
(all E- channels)

 [ms]
	Minimum UE processing time

[ms]
	Minimum NodeB processing time

[ms]
	Number of HARQ processes

	10
	5
	10
	4

	2
	2.5
	5
	7


Timing for E-DCH related DL control channels
We also recommend the introduction of frame offset (ec between the E-HICH, E-RGCH, E-AGCH and  the P‑CCPCH.
In order to ensure that the minimum processing time is available at the UE, the transmission time of the DL dedicated physical control channels related to E‑DCH shall be such that their start of radio frame boundary occurs exactly (ec times 256 chips later than the corresponding P-CCPCH start of radio frame boundary. (ec shall be computed as follows:
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with ec=30 and with k and (ec0 set as defined in table 3 for the respective channels and TTI combinations. For cases where k can take multiple values, k hall be computed as follows:
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With the specific values selected for (ec0 in relation to the E-HICH TTI, T0_min and the UE processing time requirement, the computation of k simply becomes:
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Table 2 captures our proposal for the values to be used for the E-DCH related channels as a function of the E‑DCH TTI.

Table 2
	Channel
	E-DCH TTI

[ms]
	(ec0
	k

	E-HICH
	10
	-70
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	E-RGCH

Primary
	
	
	

	E-RGCH

Non primary
	
	
	0

	E-HICH
	2
	80
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Association of UL & DL HARQ information 

Setting the timing as described above also ensures a one to one and unambiguous relationship between the P‑CCPCH system frame number (SFN) and the dedicated downlink control channels (E-HICH and E-RGCH) radio frame boundaries and the uplink E-DPDCH radio frame boundaries. When E-DCH TTI is set to 2 ms, the relationship between sub-frames is straightforward since each radio frame is divided in 5 sub-frames.
This is turn simplifies the HARQ association as follows:

· For 10 ms TTI E-DCH operation, the UE shall associate the HARQ ack/nack information received in radio frame with CFN=n with data transmitted in the UL radio frame which corresponds to the DL radio frame with 
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, where N is the number of HARQ processes.
· For 2 ms TTI E-DCH operation, the UE shall associate the HARQ ack/nack information received in sub-frame number s of  the radio frame with CFN=n with data transmitted in the UL sub-frame which corresponds to the DL sub-frame 
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 of DL radio frame with 
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 , where N is the number of HARQ processes.
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