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_______________________________________________________________________________________________

1 Introduction

In this contribution, we propose the transport channel processing for enhanced uplink to start off the work item phase.

_______________________________________________________________________________________________

2 Multiplexing Chain for E-DCH

The transport channel processing for enhanced uplink incorporated within the existing R99 UL processing chain is shown in Figure 1. The 

2.1 Separate CCTrCH for EDCH

The transport channel multiplexing structure is shown in Figure 1 where it is shown PDU’s from the MAC-e is being sent over the single CCTrCH. It also shows that more than one scheduling modes, if in indeed is decided in WG1, can also be by the processing chain in Figure 1 as well. 

With this model, the CCTrCH for E-DCH is better to be separated from the Rel5 DCH CCTrCH processing.  The separation of the CCTrCH for E-DCH and DCH will allow the separation of the transport format indication for the E-DCH and DCH.  A new transport format indication mechanism for the E-DCH needs to be defined if 2 ms TTI is going to be supported.  A separated CCTrCH for the E-DCH and DCH will have the flexibility of separated sets of L1 signalling, although other issues such as code resources and PAR needs to be considered as well.

2.2 Single Transport Block Set Size

From Figure 1, it is necessary to have transport blocks concatenation and to form a big encoded packet before the CRC attachment for E-DCH to allow HARQ operation per transport channel.  The channel coding remains the same with that of DCH. The 1st interleaving is to interleave the transport channel coded block at the interval of the transport channel TTI with possible of 2ms TTI.  In the event that only a single TTI is supported, then obviously, the 1st interleaver is not needed, as in HS-DSCH.

The depth of the 1st interleaver for 2 ms TTI is left for further study. The radio sub-frame segmentation is to segment to the 2 ms sub-frame length.  The rate matching/HARQ operation will be based on the number of bits available in 2 ms.  

2.3 Number of Transport Channel

The support of more than one transport channel should not be just a function of the need to support of multiple QoS. The possibility to support more than one transport channel also applies if more than one TTI value is supported. In addition, if separate HARQ entities were used for these separate TTI value, then it would be applicable to have more than one EDCH Transport channel.   

The independent HARQ entity allows independent QoS control of each transmission mode.  When each transmission mode has its own transport channel, these transport channels are allowed to use different TTI e.g. 10ms and 2ms, in the event of support of both TTI by WG1.

2.4 Scrambling code structure

In the event that a shorter TTI length of 2ms is adopted, the impact of the UL scrambling code is ffs.  There is no change of the UL short scrambling code but some minor changes of the UL long scrambling code in the proposed 2 ms Radio Sub-frame will for further investigation and discussions. One possible solution is that the long scrambling sequences could be constructed from position wise modulo 2 sum of 7680 chip segments of two binary m-sequences generated by means of two generator polynomials of degree 25 to replace that of 38400 chip segments in current 10 ms radio frame structure.  The impact on such a long scrambling code on the performance will be for further study as well.

2.5 Dynamic Physical Channel Mapping:

Although a new 2 ms TTI Radio Sub-frame is proposed for the physical channel when 2 ms TTI Time Scheduled Mode transport channel exists, current 10 ms Radio Frame structure could still be used when the transport channels only contain TTI length longer than 10 ms. The physical channel segmentation/assembly block in the proposed transport channel structure allows both the segmentation and concatenation of CCTrCH with different TTI length.  It also allows the mapping of CCTrCH to either the 10 ms Radio frame or the 2 ms Radio Sub-frame.  This will allows the flexibility in the design of the physical layer.

The same 2nd interleaver could be used over a 2ms or 10ms depending on whether 2ms radio frame or 10ms radio frame is used, respectively.  Since NodeB is expecting the context of the data type, time and rate scheduled or rate scheduled mode data, it could correctly demultiplex the received data after the de-interleaver to the appropriate transport channel processing chain.  The physical channel mapping would allow to be mapped to all different cases of physical channel structures. 

______________________________________________________________________________________________

3 Conclusion

It is proposed that Figure 1 is included into TR25.808.  
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Figure 1: E-DCH Transport Channel Multiplexing Chain
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