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1. Introduction

The support of 2 ms TTI as part of an enhanced uplink has been shown to yield a significant improvement from a delay perspective [2]. In [3], a physical channel structure with 2 ms sub-frame structure, supporting the use of 2 ms TTI on an enhanced DCH is discussed. The structure in [3] relies on multi-code transmission to support simultaneous transmission of transport channels with 2 ms TTI and transport channels with 10 ms and longer TTIs. Time-multiplexing of channels using 2 ms TTI and channels using 10 ms and longer TTIs is possible if the restriction of not allowing simultaneous transmission is made as shown in Figure 1 in [3]. An alternative method for time multiplexing of DCHs using 2 ms TTI and DCHs using longer TTIs is discussed in [4]. According to the method in [4], “place holder bits” are inserted into the Rel5 multiplexing chain and replaced by bits derived from the 2 ms DCH after second interleaving. Unfortunately, the number of “place holder bits” for 2 ms data has to be decided at the beginning of each 10 ms radio frame. Thus, the data rate of the 2 ms channel has to be kept constant during 10 ms and cannot be adapted to traffic variations.

In this contribution, an alternative solution to time multiplexing is outlined, supporting simultaneous use of 2 ms TTI and 10/20/40/80 ms TTI on a single DPDCH and allowing adaptation to the transmission activity on a 2 ms basis.

2. Time Multiplexing by Compression

Using the notation in [1], DCHs with 2 ms TTI are multiplexed into CCTrCH2 and DCH with 10 ms and longer TTIs are multiplexed into CCTrCH10 using Rel5 processing. Supporting simultaneous transmission activity on CCTrCH2 and CCTrCH10 with a single DPDCH requires time multiplexing. This can be achieved by using part of each slot for CCTrCH2 and part of each slot for CCTrCH10. This technique is briefly mentioned in [5], although a semi-static division of each slot was assumed, leading to inflexible resource utilization. Alternatively, the division of each slot can be made dynamic and varied from sub-frame to sub-frame to adapt to the resource and traffic situation. This can be achieved by “compressing” the CCTrCH10 in each slot in a sub-frame by reducing the spreading factor to create a “gap”, which is filled with data from the CCTrCH2. Note that compression occurs independently from sub-frame to sub-frame, depending on the CCTrCH2 activity, and is not predetermined at the beginning of a 10 ms radio frame. If there is no activity on the CCTrCH2, no compression occurs and the transmitted signal on the DPDCH is identical to Rel5, thus ensuring backwards compatibility. Similarly, if there is no CCTrCH10 activity, no compression is required and the CCTrCH2 can be straightforwardly transmitted. Obviously, the power has to be increased for the compressed CCTrCH10 part compared to a non-compressed situation in order not to affect the performance. To mitigate EMC problems, it may be desirable not to change the transmit power drastically between the two parts of the sub-frame. The principle is illustrated in Figure 1.

Note that the compressed sub-frame operation can equivalently be described as repetition and puncturing. The channelization code used for DPDCH (in case of a single DPDCH) at different spreading factors is Cch,SF,SF/4. This is identical to repetition by a factor of SF/4, followed by spreading with Cch,4,1. By puncturing an appropriate number of the repeated CCTrCH10 bits and replace them by bits from the CCTrCH2, the desired multiplexing is achieved. 
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Figure 1: Time multiplexing through compression.

3. Conclusion

A physical channel structure supporting 2 ms TTI by using time multiplexing has been presented. The technique described herein can be used as an alternative to code multiplexing for supporting simultaneous transmission of DCHs with 2 ms TTI and 10 ms and longer TTIs.
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