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1.  Introduction

In [1], it is shown that combination of 2ms TTI with other enhancement techniques provides significant gain. Hence, 2ms TTI should be supported. On the other hand, 10ms TTI could be useful due to its larger time diversity gain from longer TTI length in some situations, e.g., when the UE is in bad channel condition such as soft handover or when transmitting delay-sensitive data that does not allow retransmissions. Hence, both of 2ms TTI and 10ms TTI should be supported. 

In this contribution, we discuss about E-DCH physical channel structure for both TTI lengths. 

2. Discussion on physical channel structure for E-DCH

2.1. Code allocation for 2ms TTI
As discussed in [2], in case of 2ms TTI, E-DCH should be transmitted as a separate CCTrCH in separate code channel(s) for efficient operation of Node B controlled scheduling and HARQ. 
It is obvious that DPCCH code allocation shall be the same as in Rel-5, that is, Cch,256,0 on Q branch.
Code allocation for DPDCH as well as HS-DPCCH also shall not be changed from Rel-5 in order to maintain backward compatibility regarding DCH and HS-DPCCH processing.

Hereafter, we call the separate code channel carrying E-DCH as E-DPDCH. E-DCH related control information should be transmitted in a separate code channel, which is called E-DPCCH, to ensure backward compatibility. 
Recently, there have been lots of discussions about power back-off problem due to high ACLR caused by Rel-5 HS-DPCCH code allocation. E-DCH related code allocation should be designed to avoid such problems in Rel-6 while preserving the backward compatibility in HS-DPCCH code allocation. 
Since the power back-off problem is caused by a special relationship between legacy DPDCHs and HS-DPCCH, we may find a method that can solve the problem by treating E-DCH related code channels separately from legacy DPDCHs. A possible way is to define the allowed maximum number of E-DPDCHs separately from that of the legacy DPDCHs. Then, the HS-DPCCH code allocation is determined as a function of the allowed maximum number of legacy DPDCHs. It is noted that this is backward compatible to Rel-5. 
If the allowed maximum number of E-DPDCHs is defined separately from that of the legacy DPDCHs, there is no need for explicit signalling of the number of physical channel bits. The number of physical channel bits can be calculated from the transport format combination in a similar way to Rel-99 [4]. Hence, uplink signalling overhead can be reduced, which will improve efficiency of uplink RoT utilization. 
2.2. Code allocation for 10ms TTI

As discussed in [2], in case of 10ms TTI, E-DCH should be multiplexed with DCH(s) into single CCTrCH to avoid unnecessary increase of PAR and to get additional macro diversity gain from legacy Node Bs when the UE is in soft handover. 

It is obvious that DPCCH code allocation shall be the same as in Rel-5, that is, Cch,256,0 on Q branch.
Code allocation for DPDCH as well as HS-DPCCH also shall not be changed from Rel-5 in order to maintain backward compatibility regarding DCH and HS-DPCCH processing.

Each DPDCH carries either DCH, or E-DCH, or both of them according to the transport format combination.

Transport format combination information for DCH and E-DCH would be transmitted in TFCI field of DPCCH. Some of the E-DCH related control information to support HARQ and Node B controlled scheduling would be carried on a separate code channel called E-DPCCH.
2.3. Scrambling and modulation

We share the same view as [3]:

· Scrambling should be performed using the same scrambling codes as in Rel-5 to ensure backward compatibility.

· BPSK modulation should be used on each of code channels carrying either DCH or E-DCH traffic to ensure backward compatibility. 
3. Proposed E-DCH physical channel structure

The uplink physical channel structure for 2ms E-DCH TTI is illustrated in Figure 1. The following aspects can be taken into account for further detailed design.
· DPCCH is mapped on the same channelization code as in Rel-5 to ensure backward compatibility.

· Each DPDCH code channel can be used either for DCH or for E-DCH traffic, but not simultaneously.
· The legacy DPDCH(s) that may carry DCH traffic should be mapped on the same channelization codes as in Rel-5 to ensure backward compatibility. 

· HS-DPCCH code allocation is determined from the allowed maximum number of the legacy DPDCHs as in Rel-5. The allowed maximum number of the legacy DPDCHs is defined only for DCH excluding E-DCH. This is backward compatible to Rel-5 regarding the code allocation of HS-DPCCH and legacy DPDCHs and the related higher layer signalling.
· Additional control signalling required is carried on the separate code channel called E-DPCCH. Code mapping of the E-DPCCH is FFS and should be designed to minimize PAR.
· Code mapping of the DPDCH(s) that may carry E-DCH traffic, which is called E-DPDCH, is FFS and should be designed to minimize PAR.
· Gain factor settings for E-DPDCH and E-DPCCH are FFS.
· Scrambling codes and modulation schemes are the same as in Rel-5.
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Figure 1: Uplink code channel structure for 2ms E-DCH TTI
The uplink physical channel structure for 10ms E-DCH TTI is illustrated in Figure 2. The following aspects can be taken into account for further detailed design.

· Each DPDCH code channel can be used for DCH, E-DCH, or both of them simultaneously according to the transport format combination.

· DPCCH, DPDCH(s), and HS-DPCCH are mapped on the same channelization codes as in Rel-5 to ensure backward compatibility. 

· Additional control signalling required is carried on the separate code channel called E-DPCCH. Code mapping of the E-DPCCH is FFS and should be designed to minimize PAR. 
· Gain factor settings for E-DPCCH are FFS.

· Scrambling codes and modulation schemes are the same as in Rel-5.
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Figure 2: Uplink code channel structure for 10ms E-DCH TTI

4. Conclusions
In this contribution, we have discussed about physical channel structure for enhanced uplink. We propose to include the text in Section 3 into the EUL WI TR25.808.
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