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1. Introduction

The WCDMA specifications allow for transmission gaps in the downlink and/or uplink in order to handle inter-frequency/intersystem handover. Any extension to WCDMA must be fully compatible with these transmission gaps.

For HSDPA, compressed mode was solved through scheduling. The UE is not supposed to receive any downlink data transmission or transmit any uplink ACK/NAK in the transmission gaps. Note that 2 ms is the only TTI value supported for HSDPA.

For the enhanced uplink, a simple, yet efficient solution for handling the transmission gaps is required. In this paper, different possibilities are discussed and solutions proposed for the two TTI values supported by the E-DCH.

2. E-DCH with 2 ms TTI

In case of 2 ms TTI, it is proposed to handle transmission gaps due to compressed mode on the R99 channels in the same way as for HSDPA, i.e., scheduling. The UE shall not transmit anything on any of the E-DCH related uplink channels during a subframe which (partially or fully) overlaps with an uplink transmission gap. The network shall not assume the UE is able to receive any E-DCH related downlink control signaling in a subframe which (partially or fully) overlaps with a downlink transmission gap. Furthermore, the UE shall not transmit anything on the E-DCH related uplink channels
 if the corresponding ACK/NAK (partially or fully) overlaps with a downlink transmission gap.

3. E-DCH with 10 ms TTI

In case of 10 ms TTI, the situation is a bit more complicated. For a DCH, transmission gaps can be created in two different ways: higher layer scheduling or spreading factor reduction. For the E-DCH, the same approach as for 2 ms TTI could in principle be adopted, i.e., scheduling. If transmission gaps occur relatively rarely, this does not lead to a significant loss in throughput. However, if transmission gaps occur frequently, the probability of either the uplink frame or the downlink frame carrying the corresponding ACK/NAK being compressed can be quite high.

For the downlink ACK/NAK signaling, the situation can be alleviated if the signaling structure in this case consists of five times repetition of the 2 ms structure. Subframes not overlapping with the transmission gaps can still be transmitted (possibly at a higher power) to provide the UE with an ACK/NAK.

For the uplink E-DCH transmission, the problem is more cumbersome. Scheduling can be used with the drawbacks outlined above. Spreading factor reduction is defined for R99 10 ms channels and the same scheme could be applied to the E-DCH. However, spreading factor reduction is only defined for SF=8 (SF=4) and higher, while the data rates on the E-DCH typically are quite high and often require SF=4 (SF=2). Hence, with this approach, the data rate supported on the E-DCH will be limited whenever an uplink frame is in compressed mode. A third possibility is simply to skip transmitting the parts of the frame that overlaps with a transmission gap and rely on hybrid ARQ, although the performance of this approach is questionable.

4. Conclusions

Compressed mode and transmission gaps for the E-DCH has been discussed. It is proposed that

· For 2 ms TTI, scheduling is used.

· For 10 ms TTI:

· Downlink: control signaling consists of five subframes with identical contents. Subframes overlapping with a downlink transmission gap are not transmitted.

· Uplink: In a frame with a transmission gap, the data rate is limited such that SF=8 (SF=4) or higher is used. The frame is compressed as in R99 by using SF/2. 

� Note that scheduling requests, in principle, could be transmitted on the uplink regardless of the downlink transmission gaps.





