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7.3
Conclusion on System Evaluation Results

In the following subsection the system level results are summarized according to the inter-site distance and the transmit diversity algorithms. The conclusions are based on system simulations performed under the following assumptions:

· Full buffer traffic

· Zero transmit antenna correlation. 

· 100% of the UE population applied the same algorithm (SATD, BFTD or no ULTD)

· Impacts on the performance of the NodeB receiver algorithms arising due to transmit diversity algorithms (for example, due to channel estimation) were not explicitly modelled in these simulations.  However, variations in received signal levels or the DPCCH set point due to the transmit diversity algorithms are implicitly captured in the simulations. 

· The uplink power control algorithm (at NodeB) is based on a SIR target comparison where an UP (DOWN) command is always assumed to be sent if the measured SIR is below (above) the SIR target. 

· Some of the simulations used ideal signal to interference ratio (SIR) estimation at the NodeB. 

· The indoor-to-outdoor penetration was modelled by a constant 10dB loss which was applied to all the UE’s.

· Antenna efficiencies and other antenna impairments, including variations of antenna gain for different angles of departure have been incorporated by the short-term and long term antenna imbalance. See section 5.3.1

7.3.1

Switched antenna diversity

7.3.1.1
Inter-site distance 1km 

For a slow fading low dispersive channel (PedA 3kmph), the gains in the average and 10th percentile user throughputs ranged between 2% and 10%. When one considered 3D antenna patterns, the gains were somewhat lower (see Table 43). The UE transmit power reduction was around 1dB. 
For a faster fading and more dispersive channel (VehA 30kmph), there were no significant gains or losses in average and 10th percentile user throughputs. The UE transmit power reduction was around 0.5dB. 

When the long term antenna imbalance was -4dB, the user throughput gains were negligible for both types of channels and the UE transmit power was higher (see Tables 45-47).

7.3.1.2
Inter-site distance 2.8 km

For a slow fading low dispersive channel (PedA 3kmph), the gains in the average throughput was around 5%. For the 10th percentile user throughputs, the gains in this scenario were inconsistent amongst companies (see Table 49) and were in the range of 10% to 40%. A possible reason for this variation could be different MAC-e scheduler designs. In addition, some companies noted that they did not consider PA3 to be a representative channel for users near the edge of a 2.8km cell due to its low level of dispersion. The UE transmit power reduction was between 0.5dB and 2 dB.
For a faster fading and more dispersive channel (VehA 30kmph), the gains in the average throughput were less than 4%. For the 10th percentile user throughputs, the gains ranged from 0% to 20% and were again inconsistent amongst companies. The UE transmit power reduction was between 0 and 0.5 dB.
From the above observations, it is seen that at least for some MAC-e scheduler designs, switched antenna transmit diversity could offer gains in cell-edge throughput in both slow and fast fading channels under this scenario.

7.3.2

Beam forming antenna diversity

7.3.2.1
Inter-site distance 1km

For a slow fading low dispersive channel (PedA 3kmph), the gains in the average and 10th percentile user throughputs ranged between 4% and 20%. When one considered 3D antenna patterns, the gains were somewhat lower (see Table 55). The UE transmit power reduction was around 1.5dB. 

For a faster fading and more dispersive channel (VehA 30kmph), there were no significant gains or losses in average and 10th percentile user throughputs. The UE transmit power reduction was around 0.5dB. 

When the long term antenna imbalance was -4dB, the user throughput gains were negligible for both types of channels and the UE transmit power was higher (see Tables 57-58).

7.3.2.2
Inter-site distance 2.8km

For a slow fading low dispersive channel (PedA 3kmph), the gains in the average throughput ranged between 5% and 20%. For the 10th percentile user throughputs, the gains in this scenario were inconsistent amongst companies (see Table 62) and were in the range of 10% to 60%. A possible reason for this variation could be different MAC-e scheduler designs. In addition, some companies noted that they did not consider PA3 to be a representative channel for users near the edge of a 2.8km cell due to its low level of dispersion. The UE transmit power reduction was between 0.5dB and 2.5 dB.
For a faster fading and more dispersive channel (VehA 30kmph), the gains in the average throughput were less than 3%. For the 10th percentile user throughputs, gains up to 20% were observed but were again inconsistent amongst companies. For some MAC-e scheduler designs, zero gains or small losses were seen (see Table 62) with zero Tx antenna correlation. The UE transmit power reduction was between 0 and 0.6 dB.
From the above observations, it is seen that at least for some MAC-e scheduler designs, beamforming transmit diversity could offer gains in cell-edge throughput in both slow and fast fading channels under this scenario.
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