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1. Introduction

This contribution gives a text proposal on the results of system level simulation of Fast Adaptive Emphasis for the TR on HSDPA Enhancements.
2. References
[1]
TR 25.899 v020 “HSDPA Enhancements”.
-------------------------------------------------- start of text proposal -------------------------------------------------------------------

6.2 Fast Adaptive Emphasis

6.2.1 Features

A UE receiving HSDPA service will be able to work under the condition of Fast Adaptive Emphasis when it uses closed loop transmission diversity and has an associated DPCH in soft handover.

The method works by making the UE compute the FBI information, used to control the transmission diversity weights located in the node-Bs, with different aims depending on whether there is or there is not packet activity on the HS-PDSCH for that UE.  After that, the FBI information is transmitted according to Release 5 specifications.

More precisely the behavior is the following.

· If the UE detects control information directed to it in one of the monitored HS-SCCH channels, then it begins computing the FBI information in order to maximize the power received only from the HSDPA serving cell.

· On the other hand, if the UE does not detect information directed to it on the HS-SCCH channels during NTTI sub-frames (where NTTI is the minimum inter-TTI distance managed by the UE), then it begins computing the FBI information in order to maximize the total power received from all the cells in the active set.

Using the above adaptive method, the gain of transmission diversity for HSDPA is expected to be similar to the gain in non soft handover region, so that a seamless service can be offered.  And at the same time, the impact on the DPCH is reduced with respect to the case of using a not-adaptive emphasis method.
6.2.2 Evaluation and Benefits
6.2.2.1 Expected Benefits
In current specifications, the UE is left free to choose the amount of emphasis it will apply. That will generate the following problems.

· If no emphasis is permanently applied to the serving cell, performance of HSDPA throughput in SHO will suffer.

· If maximum emphasis is permanently applied to the serving cell, the associated DPCH will lose diversity and TPC will increase downlink interference.

FAE is expected to improve performance of HSDPA throughput and to reduce downlink transmission power for DPCH when closed loop transmission diversity is used in the soft handover region.

6.2.2.2 Performance Evaluation
System level simulations have compared the performance of FAE with three other static emphasis modes: (a) alpha = 0.50 that gives equal emphasis for every cell, (b) alpha = 1.00 that gives maximum emphasis on the serving cell neglecting other cells, (c) alpha = 0.75 that gives an intermediate behaviour.

The conclusion from the results shown in the appendix is the following.

· The gain of FAE vs. alpha = 0.50 is a few percent in global throughput performance.

· The gain of FAE vs. alpha = 0.50 is several percent in throughput performance in SHO.

· There is no significant gain of FAE vs. alpha = 0.75 in throughput performance (overall and in SHO).

· FAE has a throughput performance (overall and in SHO) similar to alpha = 1.00.

· FAE, alpha = 0.75, alpha = 0.50 have the same transmission power of DPCH, whereas alpha = 1.00 requires about 1dB more power.

Results in Figure 1 show a modest gain in global OTA throughput.  Figure 2 instead shows that that there is some gain in mean OTA throughput for the UEs in SHO.  The gain of FAE vs. alpha = 0.50 is 7.5% for 10 UEs per cell and 12% for 20 UEs per cell.

However, in terms of mean OTA throughput, FAE, alpha = 0.75, and alpha = 1.00 behave in the same way.

The results for mean transmitted power of DPCCH are shown in Figure 3 and 4.  It is shown that the use of alpha = 1.0 requires in average about 1dB more power, whereas all the other methods behave almost in the same way.
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Figure 1 – It shows the mean OTA throughput for all the UEs, irrespectively that they are in SHO or in single cell.

[image: image2.png]Throughput [Mbps]

Mean OTA Throughput with active set size > 1
4 T T T T

35 5 TxAA-on050
—5- TxAA-on-100

& TxAA-on-FAE

3 = Tasonors

5 i i i i

5 10 15 Eil E3 0
Nurnber of UES per cell




Figure 2 – It shows the mean OTA throughput for the UEs that are in SHO for all the duration of the packet call.
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Figure 3 – It shows the mean transmission power of the associated DPCCH for all the UEs (both in SHO and in single cell).  The power for alpha = 1.00 is higher than nearly 1 dB. 
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Figure 4 – It shows the mean transmission power of the associated DPCCH for the UEs versus the active set size in case of 5 UEs per cell.

6.2.3 Impacts on other WGs

No impact on other WGs is expected for the implementation of FAE as such. However, the introduction of signalling for switching FAE on/off will have some impact on other WGs.
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