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1
Introduction
At the end of the EUL SI phase in RAN WG1, it was seen that Node-B controlled scheduling coupled with HARQ and short TTI allowed the following possible improvements over R99, as captured in TR 25.896 [1].
· 50% to 70% increase in system capacity
· 20% to 55% reduction in end-user packet call delay
· 50% increase in packet call throughput
Two candidate TTIs for E-DCH were discussed during the SI phase in RAN WG1, viz., 2ms and 10ms. It is clear that the impact of the choice of TTI is the most significant among all other possible changes from R99. It impacts:

· E-DCH Structure

· TrCH Multiplexing, PhCH mapping

· Delay and Efficiency

· Assosicated Signaling Overhead

· TFC Elimination
The impact on the E-DCH structure has been treated in [2] and will not be treated again here. It suffices to say that from a structural point of view, there could be changes from R99, similar to the changes made by the introduction of HSDPA in R5. 
In this document, we will evaluate the impact of E-DCH TTI on delay and efficiency, signaling overhead and backward compatibility issues with R5 TFC elimination.
2
Delay and Efficiency
The main objectives for considering enhancements for uplink dedicated channels are outlined in [3]. The text below is reproduced from [3].
As the use of IP based services becomes more important there is an increasing requirement to improve the coverage and throughput as well as reduce the delay of the uplink.  Applications that could benefit from an enhanced uplink may include services like video-clips, multimedia, e-mail, telematics, gaming, video-streaming etc.
Since delay reduction was considered critical for interactive services, RAN WG1 has spent quite some time during the SI phase on evaluating different techniques to reduce the delay. 

First, from a L1 delay/efficiency perspective, the following observations were made in [4].

· For the same L1 delay, 2ms TTI provided better link efficiency

· For the same link efficiency, 2ms TTI provided a better L1 delay

While the above statements were not questioned, the main question as seen from some companies was:
· What is the impact of reducing L1 delay on the overall end-to-end delay seen by the UE ?

The answer to this question can be partly found in section 9.4 of [1], wherein the end-to-end delays with 2ms TTI is compared 10ms TTI. Comparing the end-to-end packet call delay, we note that there is a:
· 20%  reduction for FTP users using 2ms TTI (Fig 9.4.1.2.4)

· 29% reduction for Gaming users using 2ms TTI (Fig 9.4.1.2.5)
A caveat mentioned at the beginning of section 9.4.1 states that these simulations assume the same maximum L1 delay equal to 40ms. Note that extending the maximum L1 delay further only worsens the issue from an absolute end-to-end delay perspective, while the relative difference between 2ms and 10ms might change. This issue is still FFS and will be evaluated with simulations in RAN WG1.
3 Signaling Overhead
Based on the studies in RAN WG1, a subset of the following support channels might be needed for E-DCH.

· Indicator Channel in Uplink

· Similar to UL TFCI in R99 and DL HS-SCCH in R5

· ACK/NAK Channel in Downlink

· Similar to UL ACKCH sent on HS-DPCCH in R5

· Scheduling Channel in Downlink

· Similar to DL HS-SCCH in R5

Irrespective of which channels are eventually used or on what physical channels they are mapped on, for the same information and associated error rate, use of 2ms TTI implies a higher Tx power overhead at Node-B and UE.

This indicates that the uplink capacity or delay gains seen with 2ms TTI need to be tempered with the higher Tx power overhead in DL. However, as seen in [5][6][7][8], the Tx power overhead is not a show-stopper and only an issue for users in very low geometry.
4 TFC Elimination

With the introduction of HS-DPCCH in R5 uplink, R99 TFC elimination criterion was affected. The ACKCH in HS-DPCCH is inherently probabilistic in nature due to the intermittent transmissions on HS-DSCH in downlink. A solution termed as actual-transmission-based-approach was adopted for R5.
If HARQ is introduced for E-DCH, irrespective of the mapping to PhCH, E-DCH will be intermittently present due to re-transmissions. Therefore an approach similar to R5 could be adopted here, regardless of the TTI choice. This issue is FFS during the WI phase.
5 Conclusions

From the discussions in sections 2, it is clear that there are benefits to using a shorter TTI for E-DCH, while section 3 suggests that the use of a shorter TTI might not always be beneficial to certain UEs.

The implication is that one could allow both TTIs in the system at the same time. Using 2ms TTI for certain UEs (for instance, UEs in non-SHO or softer HO) and 10ms TTI for other UEs (SHO) provides UTRAN the flexibility to optimize the performance, while minimizing the Tx power overhead.
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