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1.  Introduction

In this contribution, we discuss about the transport/physical channel structure for the enhanced uplink. 
2. Discussion on transport/physical channel structure
2.1. Need for introducing new E-DCH transport channel
In [1], it is shown that HARQ with soft combining can improve link efficiency due to energy accumulation and early termination gain. The soft combining operation can be classified into two types: chase combining and incremental redundancy. Employing HARQ with soft combining would require HARQ functionality placed after channel coding. Even though simple MAC level ARQ without soft combining is employed, channel coder output bits should be stored in the buffer until data transmission is terminated to avoid repeating the channel coding of the same data packet for each retransmission. This can be understood as HARQ functionality. Therefore, regardless of the detailed HARQ operation employed, it is needed to introduce new E-DCH transport channel(s). Number of E-DCH transport channels should be discussed further with RAN WG2 taking into account, e.g., support of multiple QoS.
2.2. Number of E-DCHs per TTI
Downlink signalling of a single ACK/NAK per TTI is preferred as stated in section 7.2.3 of [1] to reduce downlink signalling overhead. If multiple E-DCH transport channels are transmitted within a single TTI with having single ACK/NAK per TTI, all transport channels should be retransmitted if any of them is in error. This will degrade efficiency of HARQ operation and cause inefficient use of uplink RoT resource. Hence, only single E-DCH transport channel should be transmitted per TTI regardless of the number of E-DCH transport channels. It is also noted that only a single transport block should be transmitted per TTI.
2.3. TTI
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. 
2.4. CCTrCH and E-DCH code mapping

2ms TTI:

Scheduling is an important factor in deciding CCTrCH structure for 2ms TTI. With having 2ms TTI, Node B controlled scheduling period could be either 2ms or 10ms. 
· 2ms scheduling period: By defining the Node B processing time for packet decoding/scheduling and the UE processing time for ack/nak decoding and TFC selection, the HARQ and the Node B controlled scheduling can interact with each other well. 
· 10ms scheduling period: 10ms scheduling period corresponds to five 2ms TTIs. In this case, efficiency of uplink RoT utilization would be degraded, since 10ms-wise scheduling would not be able to take into account ACK/NAK decisions of all 2ms TTIs contained in 10ms radio frame. An example is shown in Figure 1. Since the UE will need some processing time (Tuep,sch) for the scheduling command from the Node B, the scheduling command for a certain 10ms frame should be received at UE Tuep,sch before that frame, which corresponds to the middle of the subframe named “D” in Figure 1. Then, the Node B scheduler cannot predict ACK/NAK decision for subframes “D” and “E”. This will prevent efficient utilization of uplink RoT in those subframes, especially when the received packet has been successfully decoded and hence new initial transmission should be scheduled by the Node B. 
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Figure 1: Interaction between HARQ and scheduling for 2ms TTI and 10ms scheduling period
From the observation above, 2ms scheduling period is preferred for 2ms TTI. Then, a separate CCTrCH is preferred for E-DCH transmission, since E-DCH TFC selection is done every 2ms while DCH TFC selection period is 10ms. Of course, interaction between E-DCH TFC selection and DCH TFC selection is for further study. 
Using separate code channel(s) for E-DCH CCTrCH is preferred to preserve backward compatibility regarding DCH transmission and to support flexible usage of OVSF codes for transmitting various E-DCH data rates.

10ms TTI:
It is quite natural to have 10ms scheduling period for 10ms TTI. Then, multiplexing of E-DCH with DCH into single CCTrCH is preferred due to the following reasons:

· Unnecessary increase of PAR can be avoided by increasing the number of OVSF codes only when needed. This would be especially beneficial when the UE is in softer handover region, since EUL cell coverage can be increased by reducing the PAR.

· When the UE is in soft handover, macro diversity (selection combining) gain can be increased, since legacy Node Bs can also decode E-DCH packet if channel coding and TrCH multiplexing is designed in a backward compatible way. This aspect can reduce the probability of RLC level retransmission, since SRNC could receive the successfully decoded E-DCH packet also from the legacy Node Bs.
3. Transport channel processing structure
Based on the discussions in the previous section, E-DCH should have different TrCH processing structures for 2ms TTI and 10ms TTI as shown in Figure 2 and Figure 3, respectively.
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Figure 2: E-DCH TrCH processing structure for 2ms TTI
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Figure 3: E-DCH TrCH processing structure for 10ms TTI

4. Conclusion

It is proposed to include the text proposal into the EUL WI TR25.808.
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5
Basic Physical Layer Structure

5.1
CCTrCH and Transport Channel Structure

New transport channel for enhanced uplink (called E-DCH) is introduced. To guarantee efficient hybrid ARQ operation with single ACK/NAK per TTI, only single E-DCH transport channel is transmitted per TTI. Furthermore, only single E-DCH transport block is transmitted per TTI. Number of E-DCH transport channels is for further discussion with RAN WG2.
Both of 2ms TTI and 10ms TTI are supported for E-DCH. E-DCH with 2ms TTI is transmitted in a new separate CCTrCH, which is mapped to new code channel(s) called E-DPDCH. E-DCH with 10ms TTI is multiplexed with DCHs into single CCTrCH. E-DCH TrCH processing structures for 2ms TTI and 10ms TTI are shown in Figure 5.1.1 and Figure 5.1.2, respectively.
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Figure 5.1.1: E-DCH TrCH processing structure for 2ms TTI
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Figure 5.1.2: E-DCH TrCH processing structure for 10ms TTI
5.2
Overall Physical Channel Structure

Editor's note: This chapter will capture e.g. number of channelisation codes, TTI length, spreading factors, etc.
----------------------- End of text proposal -------------------------------- 
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