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1	Introduction
[bookmark: OLE_LINK6]Downlink enhancements for UMTS control channels has been proposed in [1]. Two ideas of TPC decimation and repetition were proposed to reduce the downlink power on F-DPCH that carries uplink TPC commands. In this contribution, evaluation of the downlink link level performance gains is performed.
2	Simulation assumptions
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]For the downlink evaluation, simulation assumptions were provided in [2] and they are reproduced in Table 1 for reader’s convenience. 
Table 1: Downlink simulation assumptions 
	Parameters
	Values

	IorvsIoc
	[-5, 25] dB

	Outer loop power control
	Off

	Inner loop power control
	On

	Step size for inner loop power control
	1dB

	DL TPC error
	0

	DL TPC delay
	1slot

	Propagation condition
	PA3, Case 4,VA30, VA120

	Repeat Factor
	1, 3, 5






3	Simulation results
Tables 1 and 2 summarize the results. We observe both the repetition and decimation schemes to give reduction in Ec/Ior. For a repetition/decimation factor of 3, we obtain a gain close to 5 dB and for a repetition/decimation factor of 5, we obtain a gain close to 7 dB.
Table 1: Mean Ec/Ior for F-DPCH (target BER is 4%)
	Channel
	Geometry
(dB)
	Mean Ec/Ior for FDPCH (dB)

	
	
	Legacy
	Repeat
(3x)
	Repeat
(5x)
	Decimate
(3x)
	Decimate
(5x)

	PA3
	-5
	-16 
	-21 
	-23 
	-21 
	 -23 

	
	0
	  -21 
	  -26 
	  -28 
	  -26 
	  -28 

	
	5
	  -25 
	  -30 
	  -32 
	  -30 
	  -32 

	
	10
	  -29 
	  -33 
	  -34 
	  -33 
	  -36 

	
	15
	  -31 
	  -34 
	  -35 
	  -36 
	  -38 

	
	20
	  -32 
	  -34 
	  -35 
	  -36 
	  -39 

	
	25
	  -32 
	  -35 
	  -35 
	  -37
	  -39

	

	

	Case 16Case 4 (3 kmph)
	-5
	-17 
	 -21 
	-24 
	 -21 
	 -23 

	
	0
	  -21 
	  -26 
	  -28 
	  -26 
	  -28 

	
	5
	  -24 
	  -29 
	  -31 
	  -29 
	  -31 

	
	10
	  -26 
	  -31 
	  -33 
	  -31 
	  -33 

	
	15
	  -27 
	  -32 
	  -33 
	  -32 
	  -35 

	
	20
	  -28 
	  -32 
	  -34 
	  -33 
	  -35 

	
	25
	  -28
	  -32 
	  -34 
	  -33
	  -35 

	

	

	VA30
	-5
	-16 
	 -21 
	 -23 
	-21 
	-23 

	
	0
	  -20 
	  -25 
	  -27 
	  -25 
	  -27 

	
	5
	  -23 
	  -28 
	  -30 
	  -28 
	  -30 

	
	10
	  -24 
	  -29 
	  -31 
	  -29 
	  -31 

	
	15
	  -25 
	  -30 
	  -32 
	  -30 
	  -32 

	
	20
	  -25 
	  -30 
	  -32 
	  -30 
	  -32 

	
	25
	  -25
	  -30 
	  -32
	  -30 
	  -32 

	

	

	VA120
	-5
	-16 
	 -21 
	 -23 
	-21 
	-23 

	
	0
	  -20 
	  -25 
	  -27 
	  -25 
	  -27 

	
	5
	  -22 
	  -27 
	  -30 
	  -27 
	  -29 

	
	10
	  -23 
	  -29 
	  -31 
	  -28 
	  -30 

	
	15
	  -24 
	  -29 
	  -31 
	  -29 
	  -31 

	
	20
	  -24 
	  -29 
	  -31 
	  -29 
	  -31 

	
	25
	  -24
	  -29
	  -32 
	  -29 
	  -31 

	

	



Table 2: Mean Ec/Ior for F-DPCH (target BER is 10%)
	Channel
	Geometry
(dB)
	Mean Ec/Ior for FDPCH (dB)

	
	
	Legacy
	Repeat
(3x)
	Repeat
(5x)
	Decimate
(3x)
	Decimate
(5x)

	PA3
	-5
	-19 
	-24 
	 -26 
	 -24 
	-26 

	
	0
	  -24 
	  -29 
	  -31 
	  -29 
	  -31 

	
	5
	  -28 
	  -32 
	  -33 
	  -33 
	  -35 

	
	10
	  -31 
	  -34 
	  -35 
	  -36 
	  -38 

	
	15
	  -33 
	  -35 
	  -35 
	  -37 
	  -40 

	
	20
	  -33 
	  -35 
	  -35 
	  -38 
	  -40 

	
	25
	  -33 
	  -35 
	  -35 
	  -38
	  -41 

	

	

	Case 4 (3 kmph)
	-5
	 -19 
	-24 
	 -26 
	-24 
	-26 

	
	0
	  -24 
	  -28 
	  -31 
	  -29 
	  -31 

	
	5
	  -27 
	  -31 
	  -33 
	  -32 
	  -34 

	
	10
	  -29 
	  -33 
	  -34 
	  -34 
	  -36 

	
	15
	  -30 
	  -33 
	  -34 
	  -35 
	  -38 

	
	20
	  -30 
	  -34 
	  -34 
	  -35 
	  -38 

	
	25
	  -30
	  -34 
	  -35 
	  -35 
	  -38

	

	

	VA30
	-5
	-19 
	 -24 
	 -26 
	-24 
	-26 

	
	0
	  -23 
	  -28 
	  -30 
	  -28 
	  -30 

	
	5
	  -26 
	  -30 
	  -32 
	  -30 
	  -33 

	
	10
	  -27 
	  -31 
	  -33 
	  -32 
	  -34 

	
	15
	  -27 
	  -32 
	  -33 
	  -32 
	  -34 

	
	20
	  -27 
	  -32 
	  -33 
	  -32 
	  -34 

	
	25
	  -27 
	  -32 
	  -34 
	  -32
	  -34 

	

	

	VA120
	-5
	-19 
	 -24 
	-26 
	 -24 
	-26 

	
	0
	  -23 
	  -28 
	  -30 
	  -28 
	  -29 

	
	5
	  -25 
	  -30 
	  -32 
	  -30 
	  -32 

	
	10
	  -26 
	  -31 
	  -33 
	  -31 
	  -33 

	
	15
	  -26 
	  -31 
	  -33 
	  -31 
	  -33 

	
	20
	  -26 
	  -32 
	  -33 
	  -31 
	  -33 

	
	25
	  -26 
	  -32 
	  -33 
	  -31 
	  -33 

	

	




3	Conclusions
In this contribution, we analysed the performance of repetition and decimation schemes to enhance the BER performance of FDPCH. We observe that both the repetition and decimation schemes give reduction in Ec/Ior. For most scenarios, both schemes gain close to 5 dB and 7 dB reduction in Ec/Ior for repetition/decimation factors of 3 and 5 respectively.
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