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1 Introduction

Several contributions on the impact of compressed mode on HSDPA have been presented in RAN1 meeting #24 in Orlando [1-2]. After identifying the problems caused by the simultaneous use of compressed mode and HSDPA, proposals have been made to limit the impact of compressed mode on HSDPA performances. However due lack of time, no final decision was taken on this issue within RAN1. 

This document gives a summary of each proposition and analyses the impact on HSDPA testing.

2 Impact of compressed mode on HSDPA

2.1 DL compressed mode operation

When downlink compressed mode is applied, transmission gaps are created in order enable the UE to measure inter-frequencies. During those gaps, the UE cannot receive HSDPA related channels (HS-SCCH or HS-DSCH) that might be scheduled as shown in Figure 1. 
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Figure 1 – HSDPA with downlink compressed mode

Since HS-SCCH and HS-DSCH channels are paired together with an overlap of 1 timeslot, the UE is unable to receive HS-DSCH TTI if either the HS-SCCH or the HS-DSCH or both overlap a transmission gap as shown by the grey blocks in Figure 1. 

Given a parameter set for the compressed mode, it is quite simple for the Node B to calculate whether this occurs or not and it should not schedule any HS-SCCH/HS-DSCH transport blocks to this UE in case of overlapping with a transmission gap.

2.2 UL compressed mode operation

In addition to the downlink compressed mode, the UE can be forced to perform UL compressed mode. In this case, the UE is unable to send uplink signalling on the HS-DPCCH during transmission gaps as shown in Figure 2.
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Figure 2 – HSDPA with uplink/downlink compressed mode

The repetition factor of ACK/NACK (N_acknack_transmit) is set to one per process. In this example the acknowledgement reports of the processes P1, P2 and P3 cannot be transmitted because of uplink compressed mode. Combined together uplink and downlink compressed modes cause transmission limitations on HSDPA operation that are much larger that the transmission gap.

Several proposals have been made within WG1 to mitigate the limitation on ACK/NACK transmission.

3 Proposal analysis

3.1 Ack/Nack report shifting method

In [1], it was proposed to shift the ack/nack reports that overlap with transmission gaps after its end as shown in Figure 3. This is only possible when downlink compressed mode is performed in parallel with uplink compressed mode. Indeed the ACK/NACK shifting method requires that the period after the end of the transmission gap is free of uplink signalling which is true only if HS-SCCH and HS-PDSCH blocks are DTX due to downlink compressed mode.
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Figure 3 – ACK/NACK transmission shift proposal

This method has the benefit of using the gap created in the uplink signalling due to the downlink compressed mode. However, this will have a non-negligible impact on the implementation of the HARQ function in the UE. From a RAN4 point of view, this will require an additional test in order to verify the correct implementation of this feature in the UE.

3.2   Re-transmission method

A very simple method proposed in [2] suggests relying on the re-transmission on the HS-DSCH transport blocks. As shown in Figure 4, the Node B will re-transmit packets that have not been acknowledged due to uplink compressed mode.
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Figure 4 – Re-transmission proposal

At first glance, it seems that this method will consume more resources than the previous proposal since the Node B scheduler has to re-transmit non-acknowledged packets. Considering the timing relation between HS-DSCH and HS-DPCCH given in TS25.211, the Node B will have to re-transmit only up to 3 packets whatever the length of the transmission gap is. For those packets, the Node B can benefit from the additional Tx diversity due to the re-transmission and use an higher HS-DSCH transport block size for those TTIs since the Node is able to know that the decoding of those packets will be performed on at least two transmissions.

Moreover it should be noted that this method is not only applicable for simultaneous uplink and downlink compressed modes, but also works with only uplink compressed mode. 

Finally, this method does not require any particular implementation in the UE and from a RAN4 point of view, no additional test are required to test HSDPA performances with compressed mode.

4 Conclusion

The impact of compressed mode on HSDPA performances has been shown and two proposals to limit the performance degradation due to uplink compressed mode have been presented. Even if the decision on this issue is outside of the scope of RAN4 and should be done in RAN1, it is noted that the ACK/NACK shifting method may require additional tests that will have to be specified by RAN4.
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