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1. Introduction

This contribution provides the evaluation results on downlink aspects of the solutions for the technical report for the study item on downlink enhancements for UMTS [1][2].
2. Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
x.1.2.2
Downlink evaluation results (R1-145138) 

x.1.2.2.1 Link Evaluation Results
……Text Omitted……
x.1.2.2.2 System Evaluation Results
System gains are derived based on the link simulation results of TPC performance (given BER=0.04 or BER=0.1) and Geometry CDF curves from system simulation assuming that the system is fully loaded and the TPC commands are evenly distributed.
Firstly, we can obtain a set of required TPC Ec/Ior at a given BER by link simulation under a set of possible geometry values, which are derived from the geometry CDF values from system simulation as in Figure x7. Then, with the geometry CDF values and the corresponding set of required TPC Ec/Ior, we can derive the TPC Ec/Ior CDF values in the system (see Figure x5 and Figure x6). 
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Figure x5: 1 UEs TPC Performance (BER=0.04)
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Figure x6: 1 UEs TPC Performance (BER=0.1)
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Figure x7: CDF of Geometry

With the TPC Ec/Ior CDF values, the overall TPC Ec/Ior in the system can be obtained. Considering a large number of UEs active in the cell, e.g. 50 or 100 UEs, the overall TPC Tx power for different fading channels are provided from Table x1 to Table x4 given TPC BER=0.01, TPC BER=0.04 and TPC BER=0.1 for repetition factor N=1 (legacy), N=3 and N=5, respectively. It is noted that the TPCs of all the UEs are evenly distributed.
Table x1 Overall TPC Tx power in no power floor case (no SHO UEs, PA3)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	10.25%
	5.32%
	2.69%
	3.13%
	1.63%
	0.77%
	2.07%
	1.03%
	0.48%

	100
	20.50%
	10.64%
	5.37%
	6.27%
	3.27%
	1.54%
	4.14%
	2.06%
	0.96%


Table x2 Overall TPC Tx power in no power floor case (no SHO UEs, Case 4)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	10.06%
	5.32%
	2.62%
	3.13%
	1.63%
	0.78%
	1.94%
	1.01%
	0.48%

	100
	20.13%
	10.63%
	5.24%
	6.26%
	3.25%
	1.57%
	3.88%
	2.02%
	0.96%


Table x3 Overall TPC Tx power in no power floor case (no SHO UEs, VA30)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	14.06%
	6.32%
	2.93%
	4.49%
	2.18%
	1.00%
	2.57%
	1.26%
	0.56%

	100
	28.12%
	12.63%
	5.85%
	8.99%
	4.36%
	2.00%
	5.14%
	2.51%
	1.13%


Table x4 Overall TPC Tx power in no power floor case (no SHO UEs, VA120)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	18.10%
	7.63%
	3.38%
	4.47%
	2.12%
	0.98%
	2.51%
	1.24%
	0.60%

	100
	36.21%
	15.26%
	6.76%
	8.94%
	4.24%
	1.96%
	5.02%
	2.49%
	1.19%


In a realistic network configuration, however, the TPC symbols of all the UEs cannot be perfectly evenly distributed when there are SHO UEs. The F-DPCHs or DPCCHs from the cells in a UE active set should be aligned. Due to such restriction, the network cannot distribute the TPC symbols evenly for the SHO UEs. From the Multi-flow study as well as other studies, it is known that the ratio of soft handover and softer handover UEs within a network is around 35%. 

Table x5 to Table x12 provide system evaluation results considering 35% of SHO UEs, and various percentages of these SHO UEs whose TPC symbols are unevenly distributed, e.g., UEs with TPC symbols which are time aligned. If the TPC symbols are time aligned, more downlink Tx power is consumed for this TPC symbol timing period. In Figure x8, the probabilities of maximum number SHO UEs whose TPC symbols are time aligned into one of the 10 possible positions within one slot are provided with MATLAB simulations. It is noted that the probability simulation assumes that the SHO UE’s TPC timing is allocated in a random way. The evaluation results in Table x5 to Table x12 also consider the non-SHO radio UEs whose TPC symbols have been assumed to be evenly distributed by RNC. In reality, RNC should try to equalize the uneven TPC allocation stemming from SHO users when setting up new non-SHO radio links to avoid having to setup new F-DPCH codes which will cost downlink channelization code resources and have negative capacity impact. 
Table x5 Overall TPC Tx power in no power floor case (35% SHO UEs in 50 UEs, PA3)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	27.46%
	14.15%
	7.14%
	8.29%
	4.37%
	2.05%
	5.53%
	2.77%
	1.29%

	25% (4~5 UE)
	21.32%
	11.00%
	5.55%
	6.45%
	3.39%
	1.59%
	4.30%
	2.15%
	1.00%

	20% (3~4 UE)
	17.64%
	9.11%
	4.60%
	5.35%
	2.81%
	1.32%
	3.56%
	1.78%
	0.83%

	0%
	10.25%
	5.32%
	2.69%
	3.13%
	1.63%
	0.77%
	2.07%
	1.03%
	0.48%


Table x6 Overall TPC Tx power in no power floor case (35% SHO UEs in 50 UEs, Case 4)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	25.16%
	13.42%
	6.56%
	7.81%
	4.08%
	1.96%
	4.91%
	2.54%
	1.21%

	25% (4~5 UE)
	19.78%
	10.53%
	5.15%
	6.14%
	3.21%
	1.54%
	3.85%
	2.00%
	0.95%

	20% (3~4 UE)
	16.55%
	8.80%
	4.31%
	5.14%
	2.68%
	1.29%
	3.22%
	1.67%
	0.79%

	0%
	10.06%
	5.32%
	2.62%
	3.13%
	1.63%
	0.78%
	1.94%
	1.01%
	0.48%


Table x7 Overall TPC Tx power in no power floor case (35% SHO UEs in 50 UEs, VA30)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	33.69%
	15.15%
	7.05%
	10.85%
	5.24%
	2.40%
	6.05%
	2.98%
	1.36%

	25% (4~5 UE)
	26.69%
	12.00%
	5.58%
	8.58%
	4.15%
	1.90%
	4.81%
	2.37%
	1.07%

	20% (3~4 UE)
	22.49%
	10.11%
	4.70%
	7.22%
	3.49%
	1.60%
	4.07%
	2.00%
	0.90%

	0%
	14.06%
	6.32%
	2.93%
	4.49%
	2.18%
	1.00%
	2.57%
	1.26%
	0.56%


Table x8 Overall TPC Tx power in no power floor case (35% SHO UEs in 50 UEs, VA120)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	44.11%
	18.42%
	8.14%
	10.62%
	5.06%
	2.32%
	5.86%
	2.95%
	1.41%

	25% (4~5 UE)
	34.84%
	14.58%
	6.44%
	8.43%
	4.01%
	1.84%
	4.67%
	2.34%
	1.12%

	20% (3~4 UE)
	29.28%
	12.27%
	5.43%
	7.11%
	3.38%
	1.56%
	3.95%
	1.98%
	0.95%

	0%
	18.10%
	7.63%
	3.38%
	4.47%
	2.12%
	0.98%
	2.51%
	1.24%
	0.60%


Table x9 Overall TPC Tx power in no power floor case (35% SHO UEs in 100 UEs, PA3)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	42.64%
	22.01%
	11.10%
	12.90%
	6.79%
	3.19%
	8.59%
	4.29%
	2.00%

	20% (7 UE)
	35.28%
	18.23%
	9.20%
	10.70%
	5.62%
	2.64%
	7.11%
	3.55%
	1.66%

	0%
	20.50%
	10.64%
	5.37%
	6.27%
	3.27%
	1.54%
	4.14%
	2.06%
	0.96%


Table x10 Overall TPC Tx power in no power floor case (35% SHO UEs in 100 UEs, Case 4)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	39.56%
	21.06%
	10.31%
	12.28%
	6.41%
	3.08%
	7.70%
	4.00%
	1.90%

	20% (7 UE)
	33.10%
	17.59%
	8.62%
	10.28%
	5.36%
	2.57%
	6.43%
	3.34%
	1.59%

	0%
	20.13%
	10.63%
	5.24%
	6.26%
	3.25%
	1.57%
	3.88%
	2.02%
	0.96%


Table x11 Overall TPC Tx power in no power floor case (35% SHO UEs in 100 UEs, VA30)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	53.38%
	24.01%
	11.16%
	17.17%
	8.30%
	3.80%
	9.62%
	4.73%
	2.15%

	20% (7 UE)
	44.99%
	20.23%
	9.39%
	14.45%
	6.99%
	3.20%
	8.13%
	3.99%
	1.81%

	0%
	28.12%
	12.63%
	5.85%
	8.99%
	4.36%
	2.00%
	5.14%
	2.51%
	1.13%


Table x12 Overall TPC Tx power in no power floor case (35% SHO UEs in 100 UEs, VA120)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	69.68%
	29.15%
	12.88%
	16.86%
	8.03%
	3.68%
	9.33%
	4.68%
	2.24%

	20% (7 UE)
	58.56%
	24.54%
	10.85%
	14.23%
	6.77%
	3.11%
	7.90%
	3.95%
	1.89%

	0%
	36.21%
	15.26%
	6.76%
	8.94%
	4.24%
	1.96%
	5.02%
	2.49%
	1.19%
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Figure x8: Probability of maximum number of SHO UEs whose TPC symbols are time aligned in one of the 10 possible positions within one slot. ( top: 35% SHO UEs in 50 UEs case; bottom: 35% SHO UEs in 100 UEs case)
Considering the limitation of minimum transmit power requirement, there will be a minimum power floor for transmit power. The system gains are re-calculated as following Table x13~Table x24, assuming the minimum power floor for the Ec/Ior for F-DPCH is set to -35 dB Ec/Ior.

From the tables, the system gains are almost the same to the results when no limitation of minimum transmit power requirement. For N=1, there is no difference at all, meaning that almost all UEs’ F-DPCH Tx power is above the power floor. For N=5, the performance difference is within 0.1%. It means that the minimum power floor for transmit power has almost no impact on the system gain with the repetition scheme when the power floor is set to -35 dB. The power floor would only have impacts to the UEs with F-DPCH Tx power less than -35 dB after repetition. However the UEs’ F-DPCH Tx power satisfying this condition would only contribute quite a small portion of the power consumption in the system, especially when compared with the SHO UEs’ F-DPCH Tx power, which could be even 100 times higher that of the power floor.
Table x13 Overall TPC Tx power in power floor case (no SHO UEs, PA3)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	10.25%
	5.32%
	2.69%
	3.13%
	1.63%
	0.78%
	2.07%
	1.03%
	0.50%

	100
	20.50%
	10.64%
	5.37%
	6.27%
	3.27%
	1.55%
	4.14%
	2.07%
	1.00%


Table x14 Overall TPC Tx power in power floor case (no SHO UEs, Case 4)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	10.06%
	5.32%
	2.62%
	3.13%
	1.63%
	0.78%
	1.94%
	1.01%
	0.48%

	100
	20.13%
	10.63%
	5.24%
	6.26%
	3.25%
	1.57%
	3.88%
	2.02%
	0.97%


Table x15 Overall TPC Tx power in power floor case (no SHO UEs, VA30)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	14.06%
	6.32%
	2.93%
	4.49%
	2.18%
	1.00%
	2.57%
	1.26%
	0.56%

	100
	28.12%
	12.63%
	5.85%
	8.99%
	4.36%
	2.00%
	5.14%
	2.51%
	1.13%


Table x16 Overall TPC Tx power in power floor case (no SHO UEs, VA120)
	Number of UEs
	Total TPC Tx Power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	50
	18.10%
	7.63%
	3.38%
	4.47%
	2.12%
	0.98%
	2.51%
	1.24%
	0.60%

	100
	36.21%
	15.26%
	6.76%
	8.94%
	4.24%
	1.96%
	5.02%
	2.49%
	1.19%


Table x17 Overall TPC Tx power in power floor case (35% SHO UEs in 50 UEs, PA3)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	27.46%
	14.15%
	7.14%
	8.29%
	4.37%
	2.06%
	5.53%
	2.77%
	1.31%

	25% (4~5 UE)
	21.32%
	11.00%
	5.55%
	6.45%
	3.39%
	1.60%
	4.30%
	2.15%
	1.02%

	20% (3~4 UE)
	17.64%
	9.11%
	4.60%
	5.35%
	2.81%
	1.33%
	3.56%
	1.78%
	0.85%

	0%
	10.25%
	5.32%
	2.69%
	3.13%
	1.63%
	0.78%
	2.07%
	1.03%
	0.50%


Table x18 Overall TPC Tx power in power floor case (35% SHO UEs in 50 UEs, Case 4)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	25.16%
	13.42%
	6.56%
	7.81%
	4.08%
	1.96%
	4.91%
	2.54%
	1.21%

	25% (4~5 UE)
	19.78%
	10.53%
	5.15%
	6.14%
	3.21%
	1.54%
	3.85%
	2.00%
	0.95%

	20% (3~4 UE)
	16.55%
	8.80%
	4.31%
	5.14%
	2.68%
	1.29%
	3.22%
	1.67%
	0.80%

	0%
	10.06%
	5.32%
	2.62%
	3.13%
	1.63%
	0.78%
	1.94%
	1.01%
	0.48%


Table x19 Overall TPC Tx power in power floor case (35% SHO UEs in 50 UEs, VA30)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	33.69%
	15.15%
	7.05%
	10.85%
	5.24%
	2.40%
	6.05%
	2.98%
	1.36%

	25% (4~5 UE)
	26.69%
	12.00%
	5.58%
	8.58%
	4.15%
	1.90%
	4.81%
	2.37%
	1.07%

	20% (3~4 UE)
	22.49%
	10.11%
	4.70%
	7.22%
	3.49%
	1.60%
	4.07%
	2.00%
	0.90%

	0%
	14.06%
	6.32%
	2.93%
	4.49%
	2.18%
	1.00%
	2.57%
	1.26%
	0.56%


Table x20 Overall TPC Tx power in power floor case (35% SHO UEs in 50 UEs, VA120)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	33% (5~6 UE)
	44.11%
	18.42%
	8.14%
	10.62%
	5.06%
	2.32%
	5.86%
	2.95%
	1.41%

	25% (4~5 UE)
	34.84%
	14.58%
	6.44%
	8.43%
	4.01%
	1.84%
	4.67%
	2.34%
	1.12%

	20% (3~4 UE)
	29.28%
	12.27%
	5.43%
	7.11%
	3.38%
	1.56%
	3.95%
	1.98%
	0.95%

	0%
	18.10%
	7.63%
	3.38%
	4.47%
	2.12%
	0.98%
	2.51%
	1.24%
	0.60%


Table x21 Overall TPC Tx power in power floor case (35% SHO UEs in 100 UEs, PA3)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	42.64%
	22.01%
	11.10%
	12.90%
	6.79%
	3.21%
	8.59%
	4.30%
	2.04%

	20% (7 UE)
	35.28%
	18.23%
	9.20%
	10.70%
	5.62%
	2.66%
	7.11%
	3.56%
	1.70%

	0%
	20.50%
	10.64%
	5.37%
	6.27%
	3.27%
	1.55%
	4.14%
	2.07%
	1.00%


Table x22 Overall TPC Tx power in power floor case (35% SHO UEs in 100 UEs, Case 4)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	39.56%
	21.06%
	10.31%
	12.28%
	6.41%
	3.08%
	7.70%
	4.00%
	1.91%

	20% (7 UE)
	33.10%
	17.59%
	8.62%
	10.28%
	5.36%
	2.57%
	6.43%
	3.34%
	1.59%

	0%
	20.13%
	10.63%
	5.24%
	6.26%
	3.25%
	1.57%
	3.88%
	2.02%
	0.97%


Table x23 Overall TPC Tx power in power floor case (35% SHO UEs in 100 UEs, VA30)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	53.38%
	24.01%
	11.16%
	17.17%
	8.30%
	3.80%
	9.62%
	4.73%
	2.15%

	20% (7 UE)
	44.99%
	20.23%
	9.39%
	14.45%
	6.99%
	3.20%
	8.13%
	3.99%
	1.81%

	0%
	28.12%
	12.63%
	5.85%
	8.99%
	4.36%
	2.00%
	5.14%
	2.51%
	1.13%


Table x24 Overall TPC Tx power in power floor case (35% SHO UEs in 100 UEs, VA120)

	Unevenly distributed SHO UEs
	Total TPC Tx power

	
	N=1 (legacy)
	N=3
	N=5

	
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1
	BER=0.01
	BER=0.04
	BER=0.1

	25% (8~9 UE)
	69.68%
	29.15%
	12.88%
	16.86%
	8.03%
	3.68%
	9.33%
	4.68%
	2.24%

	20% (7 UE)
	58.56%
	24.54%
	10.85%
	14.23%
	6.77%
	3.11%
	7.90%
	3.95%
	1.89%

	0%
	36.21%
	15.26%
	6.76%
	8.94%
	4.24%
	1.96%
	5.02%
	2.49%
	1.19%


[-------------------------------------------------------------TEXT OMITTED------------------------------------------------------------]
3. Conclusion
It is proposed to agree to and capture the text proposal presented in this document in the downlink enhancements for UMTS TR [2].
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