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1. Introduction

In the previous WG1 meeting, and in the reflector discussion after that, some PAR results were already accepted to TR.25.896. To finalise the PAR section, we provide here some more PAR results to be included to the TR. 

2. background

We provided some PAR results for some of the cases already in May meeting [1]. In the November meeting we presented a discussion paper, where we proposed how to define beta factors for different multiplexing cases, so that different uplink channel structures can be easily compared with each other from PAR point of view. The main philosophy in [2] was that the similar percentage of pilot power was available in all cases to make sure that the comparison of PAR in different cases is fair. 

In the previous meeting, the conclusion of the discussion in WG1 was however that no one method could be agreed for beta factor definition. Instead it was concluded that any results can be provided for the TR, as long as the parameters are explained. Since we still have the opinion that it might be beneficial for later discussions, e.g., with WG4, to show PAR results for different cases so that there is some common method for defining the PAR for all the cases, we provide here some PAR results in that way. 

3. Text proposal for the TR

3.1 Text proposal for parameter set rationale

So in this paper we have used the beta factors from [2], there explained in the example 1. We have obtained the beta factors from the WG4 specification [3], and tried to define the similar amount of pilot power in all cases. Also the idea has been that the same BLER is used for EDCH and DCH, simply to limit the number of cases under study to minimize the time needed for completing this study. If time would allow, we could of course broaden this further later on for more BLER values, if people think that we have not covered all the cases.
-------------------------------text proposal to table 9.5.1 starts here --------------------------------------------------------

Table 9.5.1 – Parameter Set Rationale

	Parameter Set
	Rationale

	1
	The betas are derived considering the Eb/Nt requirements of each physical channel as described in R1-031349 and R1-031367. This assumes target BLER for E-DCH of 20% and target BLER for DPDCH of 1%, and assumes DPCCH is boosted for improved channel estimation performance for high data rates on E-DCH.

	2
	The Beta values have been derived assuming non ideal receiver and DPCCH Ec/Nt = -21 dB.  These Beta values are selected for the purpose of  optimum performance in this scenario. Whether the  performance is optimum can still be verified later.In addition, for case 2, the beta values have been selected assuming 10 ms TTI, and 1% BLER in the first transmission. (note that the beta values are different than those used in TS 25.104). In addition for case 8, the beta values have been selected assuming 2 ms TTI, and BLER of x% in the initial transmission. Furthermore a 12.2 kbps DCH is assumed to be mapped on the DPCH. Note that the channelisation codes assigned to the Rel-5 physical channels differ from Rel-5 hence configurations equivalent to Rel-5 ones are listed under case 8. The beta values for E-DPCCH1 and E-DPCCH2 channels are based on results provided in chapter 9. E-DPCCH3 (pilot) is only assumed to be transmitted for the highest E-DCH rates as it does not seem provide any benefit for lower E-DCH rates.

	3
	The beta values are defined with the help of the WG4 specification TS 25.141, containing uplink measurement channels, i.e. also beta factors for different data rates for NodeB performance tests. In this parameter set the beta factors for case 3 are exactly the same as in TS25.141, since they are assumed to give the best performance for DPCH for the given data rates according to WG4. For other cases than case 3, the beta factors are defined so that the percentage of pilot power from the total transmitted signal is as close as possible to one in case 3, taken the limitation into account that the (c cannot be higher than 1. BLER in the initial transmission is here assumed to be a value within range 1-20 %. For the sake of making PAR comparison of different cases easier, it is assumed here, that the BLER in the initial transmission is the same for DCH and EDCH, which means that the channel bit energy for DCH and EDCH is equal. Thus the beta factor for code channel carrying EDCH is defined to be (e= (d  * sqrt(SFDCH/SFEDCH). Beta factors for L1 signaling channels (E-DPCCH or HS-DPCCH) are assumed to require 6 dB higher power than DPCCH in the low to medium data rates (up to 1 BPSK code channel with SF=4) since that might be in soft handover, and equal power with DPCCH with higher data rates than that. 


-------------------------------text proposal to section 9.5.1.1 ends  here ---------------------------------------------------------
3.2 Text proposal for PAR results

-------------------------------text proposal to section 9.5.1.1 starts here ---------------------------------------------------------

9.5.1.1.1 Total number of channel bits from both E-DCH and DCH that can be accomodated one BPSK code channel with SF=4

Parameters and results for total data rates smaller than one BPSK code channel with SF=4:
	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(8
	8
	2
	I
	30
	256
	1
	Q
	30
	256
	32
	4.92

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(4
	16
	4
	I
	30
	256
	1
	Q
	30
	256
	32
	4.95

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(2
	32
	8
	I
	30
	256
	1
	Q
	30
	256
	32
	4.85

	3
	2
	Q
	5
	256
	0
	I
	15
	8
	2
	
	-
	-
	
	Q
	 10
	256
	64
	
	-
	-
	
	3.11

	3
	2
	Q
	8
	256
	0
	I
	15
	16
	4
	
	-
	-
	
	Q
	16
	256
	64
	
	-
	-
	
	3.30

	3
	2
	Q
	10
	256
	0
	I
	15
	32
	8
	
	-
	-
	
	Q
	20
	256
	64
	
	-
	-
	
	3.43


Parameters and results for total data rates equal to one BPSK code channel with SF=4:
	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(16
	4
	1
	I
	30
	256
	1
	Q
	30
	256
	32
	4.69

	3
	2
	Q
	5
	256
	0
	I
	15
	4
	1
	
	-
	-
	
	Q
	 9
	256
	64
	
	-
	-
	
	3.10

	3
	3
	Q
	5
	256
	0
	I
	15
	4
	1
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	3.06

	3
	4
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(16
	4
	1
	
	
	
	
	
	
	
	
	4.01


9.5.1.1.2 Total number of channel bits from both E-DCH and DCH that can be accommodated in two BPSK code channels with SF=4

Parameters and results:

	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	16
	I
	15(16
	4
	2
	Q
	15
	256
	32
	I
	15
	256
	1
	4.44

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(32
	2
	1
	I
	15
	256
	1
	Q
	15
	256
	32
	4.59

	3
	2
	Q
	5
	256
	0
	I
	15
	4
	1
	
	-
	-
	
	I
	   5
	256
	1
	
	-
	-
	
	4.03

	3
	3
	Q
	5
	256
	0
	I
	15
	4
	1
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	3.69

	3
	4
	Q
	15
	256
	0
	I
	15
	64
	16
	I
	15(16
	4
	2
	
	-
	-
	
	
	-
	-
	
	3.98

	3
	4
	Q
	15
	256
	0
	I
	15
	64
	16
	Q
	15(32
	2
	1
	
	-
	-
	
	
	-
	-
	
	3.95


9.5.1.1.3 Total number of channel bits from both E-DCH and DCH that can be accommodated in three BPSK code channels with SF=4

Parameters and results:

	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	 256
	0
	I
	15
	64
	16
	Q
	15(16
	3*4
	13
	I
	15
	256
	1
	Q
	15
	256
	32
	5.5

	3
	1
	Q
	15
	 256
	0
	I
	15
	64
	16
	I

Q
	15(32

15(16
	2 +

4
	1

1
	Q
	15
	256
	32
	I
	15
	256
	1
	5.2

	3
	2
	Q
	5
	 256
	0
	I
	15
	3*4
	1,3
	
	-
	-
	
	Q
	 5
	256
	32
	
	-
	-
	
	5.3

	3
	3
	Q
	5
	 256
	0
	I
	15
	3*4
	1,3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	5.1

	3
	4
	Q
	15
	 256
	0
	I
	15
	64
	16
	Q
	15(16
	3*4
	13
	
	-
	-
	
	
	-
	-
	
	5.2

	3
	4
	Q
	15
	 256
	0
	I
	15
	64
	16
	I

Q
	15(32

15(16
	2 +

4
	1

1
	
	-
	-
	
	
	-
	-
	
	5.0

	3
	5
	Q
	4
	 256
	0
	p8
	15
	4 *
	1
	
	-
	-
	
	I
	 4
	256
	1
	
	-
	-
	
	3.77

	3
	6
	Q
	4
	 256
	0
	p8
	15
	4 *
	1
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	3.5

	3
	7
	Q
	15
	256
	0
	I
	15
	64
	16
	p8
	15(24
	4 *
	2
	
	-
	-
	
	
	-
	-
	
	3.80


* Here there is one 8PSK stream .
9.5.1.1.4 Total number of channel bits from both E-DCH and DCH that can be accommodated in four BPSK code channels with SF=4

Parameters and results:

	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQ
	15(16
	4*4
	2,3
	Q
	15
	256
	32
	I
	15
	256
	1
	5.6

	3
	1
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQ
	15(32
	2*2
	1
	Q
	15
	256
	32
	I
	15
	256
	1
	4.1

	3
	2
	Q
	5
	 256
	0
	IQ
	15
	4*4
	1,3
	
	-
	-
	
	I
	 5
	256
	1
	
	-
	-
	
	5.5

	3
	2
	Q
	4
	 256
	0
	IQ
	15
	2*2
	1
	
	-
	-
	
	I
	 4
	256
	1
	
	-
	-
	
	4.1

	3
	3
	Q
	5
	 256
	0
	IQ
	15
	4*4
	1,3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	5.25

	3
	3
	Q
	4
	 256
	0
	IQ
	15
	2*2
	1
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	3.8

	3
	4
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQ
	15(16
	4*4
	2,3
	
	-
	-
	
	
	-
	-
	
	5.2

	3
	4
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQ
	15(32
	2*2
	1
	
	-
	-
	
	
	-
	-
	
	3.75

	3
	5
	Q
	5
	 256
	0
	p8+I
	15
	4 *
	1,3
	
	-
	-
	
	Q
	5
	256
	32
	
	-
	-
	
	5.1

	3
	6
	Q
	5
	 256
	0
	p8+I
	15
	4 *
	1,3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	4.9

	3
	7
	Q
	15
	256
	0
	I
	15
	64
	16
	p8Q
	15(24
	4 *
	3,1
	
	-
	-
	
	
	-
	-
	
	4.95


* Here there are one 8PSK stream + 1 BPSK stream. (here 8PSK symbol amplitude assumed to be sqrt(3)*beta_d in order to have same bit energy for BPSK and 8PSK).
9.5.1.1.5 Total number of channel bits from both E-DCH and DCH that can be accommodated in five BPSK code channels with SF=4

Parameters and results:

	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQIQ

Q
	15(16
	5*4
	2,3,1
	I
	 15
	256
	1
	Q
	15
	256
	32
	6.23

	3
	1
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQ

Q
	15(32

15(16
	2*2,

4
	1,1
	I
	15 
	256
	1
	Q
	15
	256
	32
	5.16

	3
	2
	Q
	5
	 256
	0
	I
	15
	5*4
	1,3,2
	
	-
	-
	
	Q
	 5
	256
	32
	
	-
	-
	
	6.05

	3
	3
	Q
	5
	 256
	0
	I
	15
	5*4
	1,3,2
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	5.86

	3
	2
	Q
	5
	 256
	0
	IQ

I
	15
	2*2

4
	1

1
	
	-
	-
	
	Q
	5
	256
	32
	
	-
	-
	
	4.89

	3
	3
	Q
	5
	 256
	0
	IQ

I
	15(2

15
	2*2

4
	1

1
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	4.83

	3
	4
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQIQ

Q
	15(16
	5*4
	2,3,1
	
	-
	-
	
	
	-
	-
	
	5.99

	3
	4
	Q
	15
	 256
	0
	I
	15
	64
	16
	IQ

Q
	15(32

15(16
	2*2,

4
	1,1
	
	-
	-
	
	
	-
	-
	
	4.93

	3
	5
	Q
	5
	 256
	0
	p8

IQ
	15
	4 *
	2

3
	
	-
	-
	
	I
	5
	256
	1
	
	-
	-
	
	4.85

	3
	6
	Q
	5
	 256
	0
	p8

IQ
	15
	4 *
	2

3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	4.70

	3
	7
	Q
	15
	256
	0
	I
	15
	64
	16
	p8

IQ
	15(24
	4 *
	2,3
	
	-
	-
	
	
	-
	-
	
	4.67


* Here there are one 8PSK stream + 2 BPSK streams (here 8PSK symbol amplitude assumed to be sqrt(3)*beta_d in order to have same bit energy for BPSK and 8PSK).
9.5.1.1.6 Total number of channel bits from both E-DCH and DCH that can be accommodated in six BPSK code channels with SF=4

Parameters and results:

	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	1
	Q
	15
	256
	0
	I
	15
	  64
	15
	IQ
	15(16
	 6*4
	1,2,3
	I
	15
	 256
	1
	Q
	15
	256
	32
	6.39

	3
	1
	Q
	15
	256
	0
	I
	15
	64
	15
	IQ

IQ
	15(32

15(16
	2*2

2*4
	1

1
	I
	15
	256
	1
	Q
	15
	256
	32
	5.40

	3
	2
	Q
	5
	256
	0
	IQ
	15
	6*4
	1,2,3
	
	-
	-
	
	I
	 5
	256
	1
	
	-
	-
	
	6.33

	3
	3
	Q
	5
	256
	0
	IQ
	15
	6*4
	1,2,3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	6.15

	3
	2
	Q
	5
	256
	0
	IQ

IQ
	15(2

15
	2*2+2*4
	1

1
	
	-
	-
	
	I
	5
	256
	1
	
	-
	-
	
	5.29

	3
	3
	Q
	5
	256
	0
	IQ

IQ
	15(2

15
	2*2+2*4
	1

1
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	5.15

	3
	4
	Q
	15
	256
	0
	I
	15
	64
	15
	IQ
	15(16
	6*4
	1,2,3
	
	-
	-
	
	
	-
	-
	
	6.20

	3
	4
	Q
	15
	256
	0
	I
	15
	64
	15
	IQ

IQ
	15(32

15(16
	2*2

2*4
	1

1
	
	-
	-
	
	
	-
	-
	
	5.17

	3
	5
	Q
	4
	256
	0
	p8
	15
	2*4 *
	1,3
	
	-
	-
	
	I
	 4
	256
	1
	
	-
	-
	
	5.31

	3
	6
	Q
	4
	 256
	0
	p8
	15
	2*4 *
	1,3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	5.20

	3
	7
	Q
	15
	256
	0
	I
	15
	64
	16
	p8
	15(24
	2*4 *
	2,3
	
	-
	-
	
	
	-
	-
	
	5.03


* Here there are two 8PSK streams. Notice that cases 1 and 4 are not backwards compatible since DPDCH channelisation code is not according to Rel5 spec.
9.5.1.1.7 Total number of channel bits from both E-DCH and DCH that can be accommodated in three 8PSK streams with SF=4 

Parameters and results:

	Param set
	Case
	DPCCH
	DPDCH
	E-DPDCH
	HS-DPCCH
	E-DPCCH
	99.9% PAR

 [dB]

	
	
	Br
	 c
	SF
	C
	Br
	 d
	SF
	C
	Br
	 eu 
	SF
	C
	Br
	 hs
	SF
	C
	Br
	T
	SF
	C
	

	3
	5
	Q
	4
	 256
	0
	p8
	15
	3*4 *
	1,2,3
	
	-
	-
	
	I
	 4
	256
	1
	
	-
	-
	
	6.07

	3
	6
	Q
	4
	 256
	0
	p8
	15
	3*4 *
	1,2,3
	
	-
	-
	
	
	-
	-
	
	
	-
	-
	
	5.98

	3
	7
	Q
	15
	256
	0
	I
	15
	64
	16
	p8
	15(24
	3*4 *
	1,2,3
	
	-
	-
	
	
	-
	-
	
	6.00


* Here there are three 8PSK streams.
----------text proposal to section 9.5.1.1 ends  here ------------------------------------------------------------------------------

4. Conclusion

It is proposed that the given text proposal is included to TR.
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