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1. Introduction

RAN1 has already decided that new uplink physical channel, E-DPDCH, will be introduced for the transmission of the CCTrCH of E-DCH type. As shown in [1], this decision has a significant impact to UE transmitter PAR/CM. August RAN1 meeting #38 in Prague discussed the multiplexing possibilities of the L1 control information carrying channel, E-DPCCH, but did not reach to any conclusions. As shown in [1], introduction of a code multiplexed E-DPCCH will have some effect to PAR/CM, the effect being larger, if the R'99 DPDCH is absent.

This document presents one E-DPCCH/E-DPDCH time multiplexing scheme that avoids some of the key drawbacks a time multiplexing scheme could bring, and obviously does not impact the UE PAR/CM.

2. Requirements for multiplexing E-DPCCH/E-DPDCH

From the HSDPA work we have learned that changing the code power within a slot is undesirable, thus the multiplexing solution should be such that the power should remain constant through each individual slot and changes to Tx power are only allowed at the slot boundaries.

The peak and the average transmission power of the E-DPCCH/E-DPDCH multiplex should be minimised.

There needs to be flexibility in allocating the transmit energy of the radio frame between the fixed rate control part and variable rate data part so that the energy of both parts is close to the optimum regardless of the data rate used in the E-DPDCH. 

3. Time multiplexed E-DPCCH/E-DPDCH

The time multiplexing solution presented in [2] did not meet any of the requirements introduced in chapter 2. However a better time multiplexing solution can be introduced, where these requirements can be met.

A simple and straightforward solution would be to allocate some slots for control and some slots for data part, use fixed SF for the control part and variable SF for the data part. However with fixed division of slots in a radio frame, this solution would lead to highly varying power needs between the control and data depending on the used data rate.

Thus a simple solution to this would be to use variable slot allocation between control and data part. The control and data part could still use different beta factors, but in order to minimise the difference of E-DPCCH and E-DPDCH beta factors, the number of slots allocated for E-DPCCH could be varied. The same data would be repeated over all the E-DPCCH slots and thus the inner structure of the E-DPCCH would not be varying. Further, this solution can be generalized for use in 2 ms TTI as well.
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Figure 1: Low data rate case, multiple slots allocated for control part
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Figure 2: High data rate case, a single slot allocated for control part

The Node B receiver can blind detect the number of slots used for E-DPCCH part based on gain factor estimation or by soft combining the slots that could be used for E-DPCCH until the control part is received correctly. Different gain factors can still be applied to control and data part, as the power will not change between slots, but the power difference between control and data can be kept small by varying the switching point.

A further advantage for the receiver is the early availability of the control information.

4. Conclusion

The simulation results in [1] show a clear increase of PAR/CM due to the introduction of code multiplexed E-DPDCH. The results also show that time multiplexing E-DPCCH with E-DPDCH is better from CM point of view, especially if DPDCH is not present.

In this contribution we have introduced a time multiplexing solution that solves or alleviates the problem points assigned for TDM solution in [2]. The benefits over CDM solution are smaller PAR/CM for the transmitter and early availability of the control information.
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