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1. Introduction

In this document we present PAR and CM results according to the guidance from RAN4 [1] for the different configurations of DPDCH, E-DPDCH and E-DPCCH

2. Simulated cases

Thel simulated cases are listed in Table 1. Rel99 and Rel5 cases are for reference. E-DPCCH multiplexing alternatives (time or code) were simulated with and without DPDCH. The cases without DPDCH can either be considered as cases where DCH is DTXed (e.g., silent periods in speech) or as cases where DPDCH is not configured (all traffic is on E-DCH). 

Table 1: Simulated cases
	
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
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	2
	Q
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	I
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	8
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	0
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	10.1
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	1
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	Q
	8
	256
	0
	I
	15
	32
	8
	I
	15
	32
	24
	Q
	10.1
	256
	64
	
	
	
	

	5
	Q
	8
	256
	0
	I
	15
	32
	8
	I
	42
	4
	3
	Q
	10.1
	256
	64
	
	
	
	

	6
	Q
	8
	256
	0
	I
	0
	32
	8
	I
	15
	32
	24
	Q
	10.1
	256
	64
	
	
	
	

	7
	Q
	8
	256
	0
	I
	0
	32
	8
	I
	42
	4
	3
	Q
	10.1
	256
	64
	
	
	
	

	8
	Q
	8
	256
	0
	I
	15
	32
	8
	I
	15
	32
	24
	Q
	10.1
	256
	64
	Q
	8
	256
	32

	9
	Q
	8
	256
	0
	I
	15
	32
	8
	I
	42
	4
	3
	Q
	10.1
	256
	64
	Q
	8
	256
	32

	10
	Q
	8
	256
	0
	I
	0
	32
	8
	I
	15
	32
	24
	Q
	10.1
	256
	64
	Q
	8
	256
	32

	11
	Q
	8
	256
	0
	I
	0
	32
	8
	I
	42
	4
	3
	Q
	10.1
	256
	64
	Q
	8
	256
	32


NOTE 1: (HS=(C/15*(HS , here (HS=19

Case 1: Rel-99 voice

Case 2: Rel-5 with 1xDCH

Case 3: Rel-5 with 2xDCH

Cases 4-7: Time multiplexing E-DPCCH and E-DPDCH (1xEDCH)

Cases 8-11: Code multiplexing E-DPCCH (1xEDCH+ECCH)

3. Simulation Results

The simulation results for PAR and CM (cubic metric) are shown in Table 2. The CM results are calculated with the empirical factor y=1.41 as suggested in [1].

Table 2: Simulation results
	Case
	Description
	PAR
	PAR

Increase
	CM
	NOTES

	1
	Rel-99 VOICE
	3.03
	0.00
	0.00
	

	2
	Rel-5 with 1xDCH + HS-DPCCH
	3.23
	0.20
	0.68
	

	3
	Rel-5 with 2xDCH + HS-DPCCH
	4.65
	1.62
	1.63
	

	4
	Time multiplexing E-DPCCH and E-DPDCH (1xEDCH)
	4.65
	1.62
	2.16
	

	5
	
	4.63
	1.58
	1.54
	

	6
	
	4.94
	1.91
	1.73
	No DPDCH

	7
	
	3.91
	0.86
	0.45
	No DPDCH

	8
	Code multiplexing E-DPCCH (1xEDCH+ECCH)
	5.33
	2.30
	2.36
	

	9
	
	4.89
	1.84
	1.59
	

	10
	
	5.90
	2.87
	2.61
	No DPDCH

	11
	
	4.54
	1.49
	0.65
	No DPDCH


The CM is clearly larger with E-DPDCH than in Rel99 or Rel5, only with very high power on E-DPDCH and without DPDCH, the CM becomes small (cases 7 and 11). This means that CM is especially high with low bit rates on E-DPDCH (with or without DPDCH). This is likely to happen at cell edge due to transmit power limitations.

Addition of E-DPCCH as a separate code channel (cases 8-11) increases the CM by less than 0.5 dB when DPDCH is present (case 4 vs. case 8). However, when DPDCH is not present (e.g., all traffic put on E-DPDCH), the CM increase is about 1 dB due to code multiplexed E-DPCCH (case 6 vs. case 10). 

4. Conclusion

The PAR and CM results were simulated for some combinations of DCH and E-DCH. The simulation results show that addition of E-DPDCH increases the CM significantly compared to Rel99 and Rel5. The increase is especially large at low data rates, which are typically used in power-limited situations. 

Furthermore, the simulation results show that time multiplexing E-DPCCH with E-DPDCH is better from CM point of view, especially if DPDCH is not present.

The large increase of CM has to be taken into account when specifying the UE requirements for HSUPA, e.g., by allowing some power backoff.
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