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Discussion & Decision

During the discussion on introduction of support for E-DPDCH HOM the need for additional phase reference was debated (R1-070415, R1-070354). Questions were raised as to the merit of such enhanced phase reference in light of overall Eb/Nt requirement.
Table 1 presents the following metrics for a number of rates and channel models:
· Minimum E-DPCCH boosting relative to DPCCH to achieve 1% E-DCH BLER (single transmission)

· Optimum E-DPCCH boosting relative to DPCCH to minimize Eb/Nt at 1% E-DCH BLER  (single transmission)

· Reduction in Eb/Nt to achieve 1% E-DCH BLER (single transmission) when using optimum vs minimum E-DPCCH boosting.
We observe that one can not achieve the 1% BLER target without any additional reference signal energy.

We also observe that operating at the optimum reference signal energy provides valuable gains (median gain in the order of 1.5 dB) compared to non optimum set-points (in this case the reference is the minimum E-DPCCH set-point to achieve the 1% E-DCH BLER target). 
	PA3 (nominal Ecp/Nt = -21 dB)
	
	
	
	
	
	
	
	

	Data rate (single Tx)
	3500
	4096
	4500
	5000
	5500
	8192
	9000
	10000

	Minimum "boost" to converge
	4.20
	5.00
	4.20
	4.82
	6.30
	12.73
	14.50
	15.80

	Optimium E-DPCCH boost
	10.10
	13.20
	14.00
	14.50
	15.50
	19.00
	21.80
	20.90

	Eb/Nt gain with optimum boosting
	1.96
	1.56
	3.94
	2.07
	2.55
	1.50
	2.46
	2.75

	
	
	
	
	
	
	
	
	

	PB3  (nominal Ecp/Nt = -20 dB)
	20
	
	
	
	
	
	
	

	Data rate (single Tx)
	3500
	4096
	4500
	5000
	5500
	7000
	
	

	Minimum "boost" to converge
	1.20
	2.00
	2.70
	3.20
	3.80
	4.40
	
	

	Optimium E-DPCCH boost
	10.20
	10.80
	7.50
	9.80
	10.30
	10.40
	
	

	Eb/Nt gain with optimum boosting
	0.76
	0.96
	3.06
	1.26
	1.36
	1.86
	
	

	
	
	
	
	
	
	
	
	

	VA30 (nominal Ecp/Nt = -19 dB)
	36
	
	
	
	
	
	
	

	Data rate (single Tx)
	4500
	5500
	7000
	
	
	
	
	

	Minimum "boost" to converge
	4.50
	5.20
	6.70
	
	
	
	
	

	Optimium E-DPCCH boost
	11.50
	14.40
	15.00
	
	
	
	
	

	Eb/Nt gain with optimum boosting
	0.78
	0.43
	1.33
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	TU3  (nominal Ecp/Nt = -20 dB)
	45
	
	
	
	
	
	
	

	Data rate (single Tx)
	3500
	4096
	4500
	5000
	6000
	

	Minimum "boost" to converge
	-1.00
	0.70
	2.80
	4.70
	7.24
	

	Optimium E-DPCCH boost
	10.00
	11.00
	9.50
	10.00
	14.30
	

	Eb/Nt gain with optimum boosting
	2.75
	1.45
	1.16
	0.57
	0.59
	


Proposed way forward

In light of these observations we recommend that RAN WG1 takes a working assumption that support for enhanced phase reference will be introduced together with E-DPDCH HOM.
