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1 Introduction

In the previous meeting in Cannes, the support of both 2ms and 10ms has been agreed. In this contribution, the timing considerations for EDCH are discussed and some guidelines on the needed round trip time is proposed.  

2 EDCH Timing Budget   

Figure 1 shows the timing sequence for EDCH where the packet frame duration is applicable to both 2ms and 10ms. The NodeB Time budget is the required minimum NodeB processing time and the UE Time Budget is the required minimum UE processing time. From Figure 1, the round trip delay for the HARQ can be expressed as:

TRtt = TEDCH_TTI + TNodeB  + Tack + TUE  
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where TNodeB  is the NodeB time budget and TUE  is the UE timing budget. 

The NodeB Time Budget covers the following delays:

· Channel estimation delay and Decoding delay: the channel estimation delay would be a function of channel estimation techniques used and thus is independent of the TTI. However, the decoding delay is directly a function of the TTI value and in the worst case would be equal to the TTI length itself. The sum of these two parts can be approximately to be in the range of 3.0ms and 7ms, for 2ms and 10ms TTI respectively; 

· Scheduling delay: the scheduling delay is the processing time needed to perform the NodeB controlled scheduling computation such as the priority handling, RoT estimation and eventually sending the scheduling grants to the UE. The estimated time needed is 2ms.

· Buffering delay and other Processing delay: the buffering delay has to be bigger than the roundtrip propagation delay.  The round trip propagation delay assuming a maximum cell radius of 50km is approximately ½ slot or approximately 0.25ms. In addition, they’re some other processing delay in Node-B which is much implementation dependent.  A rough estimate of 1 m can be assumed;   
· The UE Time Budget includes the processing that is needed at the UE to perform the transmitting operation such as encoding and other processing and eventually leading to the transmission of the uplink packet. Assuming a downlink signaling channel of the same frame length as the TTI in the EDCH, the worst case processing time at the UE would be 2ms and 10ms for the TTIs respectively.

Therefore the timing budget between the sending of a packet by the UE and the time it could retransmit a retransmission packet or a new packet is given in Table 1:

	TT1
	TRtt = TEDCH_TTI + TNodeB  + Tack + TUE 
	Comments

	2ms
	2ms + (3 + 2 + 1) + 2.0 + 2.0  = 12ms
	Total delay ~ 12ms; This also results in total number of HARQ processes of 6.

	10ms 
	10ms + (7 + 2 + 1) + 10.0 + 10.0  = 38.58ms 
	Total delay ~ 40ms; This would result in total number of HARQ of 4.


The analysis above have assumed the following:

1. The EDCH transmissions from the different UEs are timing aligned. In the event that timing is not aligned among different UEs, the NodeB time budget would be increased;

2. The control signaling needed for the decoding of the EDCH packet arrives at the same time with the EDCH transmission, at the minimum so that no additional delay has been assumed. 

3 Summary and Conclusions 

Based on the values approximately in Table 1, we would proposed that the minimum total HARQ processes to be 6 for 2ms TTI and 4 for 10ms TTI, and as can be seen from the timing budgeting above, these values correspond to an estimation that is conservative and have some additional time flexibility for implementation differences. 
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