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1. Introduction

The support of 2 ms TTI as part of an enhanced uplink is currently under discussion, motivated by the potential for a significant reduction in overall delay. In [1], the impact on the end-user quality from a reduced TTI was investigated through simulations.

Introducing a TTI shorter than the minimum of 10 ms supported in Rel5 implies changes of or enhancements to the Rel5 physical channel structure. A conceptually simple method for supporting a short TTI is to use code multiplexing, i.e., using separate uplink channelization codes for Rel5 DCHs and E-DCHs with a short TTI. Additional channelization codes in the uplink may increase the PAR, regardless of the TTI used. For high data rates, multi-code transmission is used in Rel5 and the introduction of a shorter TTI through code multiplexing for these data rates is not likely to significantly affect the PAR.

Alternatively, E-DCHs with 2 ms TTI may be time multiplexed with (E-)DCHs using TTIs of 10 ms and longer. This may have some advantages from a PAR perspective and allows UEs not supporting multicode transmission to benefit from a reduced TTI, although a time multiplexed scheme may result in a more complex transport channel processing. One possible method for time multiplexing is discussed in [2]. In this method, “place holder bits” are inserted into the Rel5 multiplexing chain and replaced by bits derived from the 2 ms DCH after second interleaving. This implies that decision on the transport format to be used for the 2 ms E-DCH can only be taken once per 10 ms, which may limit the possibility to adapt to rapid variations in the E-DCH traffic.

In this contribution, which is a revision of a previous contribution [2], an alternative possibility for time multiplexing is outlined, supporting simultaneous use of 2 ms TTI and 10/20/40/80 ms TTI on a single (set of) DPDCH. The structure allows the transport format for the 2 ms E-DCH to be changed once per 2 ms TTI, although the transport format may be fixed for a longer period of time if desired by other reasons.

2. Time Multiplexing by Compression

In the outlined structure, two coding and multiplexing chains are used. A Rel5 coding chain is used for (E)DCHs with TTI of 10 ms and longer, while a new coding chain is introduced to support E-DCHs using 2 ms TTI. This is illustrated in Figure 1. The use of a separate transport channel processing for E-DCH with 2 ms TTI avoids redesigning the Rel5 coding chain and ensures compatibility with Rel5 equipment in case of no transmission activity on the 2 ms E-DCH. To support simultaneous transmission activity on the output from the 2 ms E-DCH multiplexing chain and the output from the Rel5 DCH multiplexing chain with a single (set of) DPDCH(s), time multiplexing is required. A fraction of each 2 ms interval need to be reserved for transmission of the 2 ms E-DCH, while the remaining part of the time is used for the output from the Rel5 multiplexing chain. A static division between the two is not desirable as it does not allow for adaptations to traffic variations. Instead, a dynamic scheme where the fraction of time allocated for 2 ms E-DCH can change every 2 ms is required. Such a scheme can be achieved through spreading factor reduction in a 2 ms interval. By reducing the spreading factor for the Rel5 channels during a 2 ms period, a “gap” can be created in each of the three slots in the 2 ms interval. These “gaps” can be filled with bits from the 2 ms E-DCH multiplexing chain. Note that the spreading factor reduction can be made independent between 2 ms intervals and not necessarily decided upon at the beginning of the 10 ms interval. If there is no activity on the 2 ms E-DCH, the spreading factor is not reduced and the transmitted signal is identical to the corresponding Rel5 signal, thus ensuring backwards compatibility. Similarly, if there is no activity on the (E-)DCHs with “long” TTI, the 2 ms E-DCHs can occupy the whole time interval. Obviously the power has to be increased for the Rel5 channels to maintain the quality at the desired level when spreading factor reduction is used.
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Figure 1: Time-multiplexing through spreading factor reduction.
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Figure 2: Time structure on each DPDCH in case of time multiplexing through spreading factor reduction.
3. Conclusion

A physical channel structure supporting 2 ms TTI by using time multiplexing has been presented to illustrate that there is at least one possible solution. 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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