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1. General

This text proposal for the TR on HSDPA Enhancements is a revision of [1] considering the outcome of the discussion during the meeting. It complements the simulations for enhanced CQI reporting by showing the performance of the combined NACK based and CQI on demand scheme for the Pedestrian A and Vehicular A channel model with different speeds (3 km/h, 30 km/h). 

In this revised version we refined the description of Figure 12 and 16 to clarify the meaning of the presented curves. Further simulation results for CQI averaging will be provided in a separate text proposal.

2. References

[1] 
R1-031314, “Text proposal on further simulation results for Enhanced CQI Reporting”, Siemens, Philips, Mitsubishi  
     
Electric

3. Text Proposal

--- Start of text proposal for TR 25.899 - to be inserted in section 6.1.1.2 after Figure 8 ---

The simulation assumptions for the results shown in Figure 9-16 are the same as stated in Table 2. However the used channel model is Pedestrian A (3 km/h) or Vehicular A (30 km/h).
Figure 9,10,11 and 12 show the results for the Pedestrian A channel model. We compare the NACK & ODM scheme using cyclic CQI reports with interval k=40. The resulting throughput performance versus SIR is given in Fig. 9. It can be seen that the NACK & ODM scheme improves the average packet call throughput over a large range of SIR values with respect to Rel. 5, k = 40. The enhanced scheme using k=40 achieves a similar throughput performance to Rel. 5 using k=20.
Fig. 10 depicts the cumulative distribution function of packet delay for SIR = 6 dB. The NACK & ODM scheme with k = 40 outperforms Rel. 5, k = 40 (e.g., it reduces the 90%-ile from 574 ms to 372 ms) and has approximately the same performance as Rel. 5, k = 20 (90%-ile of 330 ms).
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Figure 9: Average packet call throughput comparison (Pedestrian A, 3km/h)
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Figure 10: Cumulative distribution function of packet delay (Pedestrian A, 3 km/h)

Fig. 11 and 12 address the efficiency of the schemes for Pedestrian A (3 km/h). Figure 11 shows the relative throughput increase in the downlink. The black curves use Rel. 5, k = 40 as reference, the blue curves Rel. 5, k = 20. The HS-DSCH and HS-SCCH curves deviate due to the use of CQI on demand, which causes additional HS-SCCH usage without transmitting data. The enhanced CQI scheme provides about 14% throughput gain per HS-DSCH usage and about 8% throughput gain per HS-SCCH usage compared to Rel. 5, k = 40. Thus for a given amount of data per user less downlink resources are required and aggregate cell throughput is increased. Even compared to Rel. 5, k = 20, we see notable throughput gain per HS-DSCH usage, ranging up to 7% while approximately the same HS-SCCH resources are required (throughput difference less than ± 4%).

Fig. 12 considers the frequency of the uplink CQI message. The presented throughput increase per UL channel usage is calculated as the difference between the throughput of the NACK & ODM scheme per CQI usage for k=40 and the throughput of the Rel. 5 scheme for k=20 (k=40) per CQI usage over the throughput of the Rel. 5 scheme for k=20 (k=40) per CQI usage. It can be seen, that due to the additional on-demand and NACK-based CQI messages the throughput per channel usage of the enhanced scheme is reduced for equal values of k. If we compare the enhanced CQI scheme to Rel. 5, k = 20, we see that for SIR ( 5 dB additionally less CQI reports are required. Furthermore, for -3 dB ( SIR ( 18 dB less ACK/NACK transmissions are required (since HS-DSCH throughput is increased). Thus in total the uplink interference is reduced.
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Figure 11: Throughput increase per DL channel usage for NACK & ODM with k=40 (Pedestrian A, 3 km/h)
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Figure 12: Throughput increase per UL channel usage for NACK & ODM with k=40 (Pedestrian A, 3 km/h)
Figure 13,14,15 and 16 show the performance for the Vehicular A channel (30 km/h). We compare the NACK & ODM scheme using cyclic CQI reports with interval k = 20 to the Rel. 5 CQI reporting using a k = 10 and k = 5.
As depicted in Fig. 13 all schemes provide approximately the same throughput. In the lower SIR range, however the NACK & ODM scheme and Rel. 5, k=5 perform better in terms of average packet call throughput than Rel. 5, k=10. 
Fig. 14 depicts the cumulative distribution function of packet delay for SIR = 6 dB. It can be seen that the 90%-ile of packet delay can be reduced from 300 ms to 209 ms when compared to Rel. 5, k=10 and performs similar to Rel. 5, k=5.
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Figure 13: Average packet call throughput comparison (Vehicular A, 30 km/h)
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Figure 14: Cumulative distribution function of packet delay (Vehicular A, 30 km/h)
Fig. 15 and 16 address the efficiency of the schemes. Figure 15 shows that NACK & ODM increases the throughput per HS-DSCH usage for all SIR values. A gain of up to 12% is achieved when compared to Rel. 5, k = 10. The corresponding throughput increase per HS-SCCH is also constantly positive and has a maximum of 8%. When compared to Rel. 5, k = 5 the gains are smaller and range up to 4% for HS-DSCH.
Fig. 16 considers the frequency of the uplink CQI. The presented throughput increase per UL channel usage is calculated as the difference between the throughput of the NACK & ODM scheme per CQI usage for k=20 and the throughput of the Rel. 5 scheme for k=5 (k=10) per CQI usage over the throughput of the Rel. 5 scheme for k=5 (k=10) per CQI usage. Compared to Rel. 5, k = 5, the throughput increase is up to 295%, i.e., for a given amount of data the number of CQI transmissions remains approximately the same for very low SIR and is reduced to only 25% for high SIR. Additionally, the reduced number of ACK/NACK transmissions due to the throughput increase per HS-DSCH usage further reduces the uplink HS-DPCCH usage.
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Figure 15: Throughput increase per DL channel usage for NACK & ODM with k=20 (Vehicular A, 30 km/h)
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Figure 16: Throughput increase per UL channel usage for NACK & ODM with k=20 (Vehicular A, 30 km/h)
--- End of text proposal ---


















































































