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1. Introduction

The current draft specification of the beta_sc parameter [1] defines the S-DPCCH/DPCCH power offset range approximately between -5.5 dB and 0 dB. This range has been proposed based on link level simulations performed for the TBS of 2020 bits, with the rake receiver and in absence of E-DPCCH boosting [2][3][4]. In this contribution, we present simulation results covering a wider set of E-TFCs and receiver types as well as in the presence of E-DPCCH boosting. We observe that, when E-DPCCH boosting is in place, a single beta_sc value (interpreted as a single offset to the primary DPCCH, for the entire E-TFC set) is not adequate for covering a wide range of E-TFCs. Instead, beta_sc should be linked to the total primary stream pilot power i.e. the sum of DPCCH and E-DPCCH powers for the relevant E-TFCs when E-DPCCH boosting is enabled.

Thus, we make the following proposal:

· The specifications define two possible modes of operation for the beta_sc parameter:

· First: (beta_sc)2 is interpreted as the power offset relative to (beta_c)2. This is intended for CL TD deployed with the DPCH-only as well as E-DCH in absence of E-DPCCH boosting.

· Second: (beta_sc)2 is interpreted as the power offset relative to (beta_c)2 + (beta_ec)2 for E-TFCs that use E-DPCCH power boosting and as the power offset relative to (beta_c)2 for E-TFCs that do not use E-DPCCH power boosting. This is intended for CL TD deployed with E-DCH in presence of E-DPCCH boosting.

· The active mode of operation is configured by the network per radio link.

2. Discussion

The beta_sc proposal in the current 25.213 CR draft [1] is based on the observation [2][3][4] that S-DPCCH/DPCCH power offset optimization beyond 0 dB for the case of

· E-TFC with TBS = 2020

· rake receiver

· absence of E-DPCCH boosting

does not provide significant link level gains. In this document, an additional set of simulation conditions is covered, namely:

· E-TFC with TBS = 120, 2020, 9985, 19462 bits

· Rake receiver (TBS = 120, 2020 bits) and
LMMSE receiver (TBS = 9985, 19462 bits)

· Presence of E-DPCCH boosting. (Strictly speaking, E-DPCCH boosting is reserved for high data rates by the standard)

The simulation results are shown in the following figures. For each TBS, the results are presented on two figures: the left hand-side figure shows the RX Ec/N0 as a function of the S-DPCCH/DPCCH power ratio, and the right-hand side figure shows the RX Ec/N0 as a function of the S-DPCCH/(DPCCH+E-DPCCH) power ratio. As expected, for the lower data rate range (TBS=120 and 2020 bits), the S-DPCCH/DPCCH power ratio of 0 dB ensures optimal or nearly optimal link performance. The situation is different for TBS = 9985 bits: if the pilot power ratio is interpreted as S-DPCCH/DPCCH, selecting the 0 dB value leads to a link penalty equal approximately to 2 dB. If, on the other hand, S-DPCCH power offset is taken relative to the total primary stream pilot power, the 0 dB value is appropriate. For the TBS equal to 19462 bits, it is evident that the link is not operational at the S-DPCCH/DPCCH power ratio of 0 dB. This is due to the fact that nearly all pilot power is in this case concentrated in the E-DPCCH, thus S-DPCCH RX quality is too low for reliable PCI estimation.
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Figure 1: TBS = 120 bit; RX Ec/N0 as a function of S-DPCCH/DPCCH power ratio (left) and as a function of S‑DPCCH/(DPCCH+E-DPCCH) power ratio (right)
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Figure 2: TBS = 2020 bit; RX Ec/N0 as a function of S-DPCCH/DPCCH power ratio (left) and as a function of S‑DPCCH/(DPCCH+E-DPCCH) power ratio (right)
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Figure 3: TBS = 9985 bit; RX Ec/N0 as a function of S-DPCCH/DPCCH power ratio (left) and as a function of S‑DPCCH/(DPCCH+E-DPCCH) power ratio (right).
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Figure 4: TBS = 19462 bit; RX Ec/N0 as a function of S-DPCCH/DPCCH power ratio (left) and as a function of S‑DPCCH/(DPCCH+E-DPCCH) power ratio (right).

3. Conclusion

When E-DPCCH pilot boosting is employed, the majority of primary stream pilot power is concentrated in the E-DPCCH channel. It is therefore necessary for S-DPCCH approximately to match this power level. To ensure this, we propose that

· beta_sc refers to the S-DPCCH power offset relative to DPCCH when E-DPCCH pilot boosting is not employed.

· beta_sc refers to the S-DPCCH power offset relative to the combined power of DPCCH and E-DPCCH for the E-TFCs that use E-DPCCH pilot boosting.

Annex: Simulation Assumptions
Table 1. Simulation assumptions
	Parameter
	Value

	Physical channels
	DPCCH, S-DPCCH, E-DPCCH, and E-DPDCH 

	E-DCH TTI [ms]
	2

	TBS [bits]
	120, 2020, 9985, 19462

	Modulation
	QPSK for TBS = 120, 2020 bits
16QAM for TBS = 9985, 19462 bits

	20log10(ed/c)
	9 for TBS = 120, 2020 bits

21.4 for TBS = 9985 bits

30.6 for TBS = 19462 bits

	20log10(ec/c)
	2 for TBS = 120, 2020 bits

16.1 for TBS = 9985 bits

25.3 for TBS = 19462 bits

	Number of H-ARQ processes
	8

	H-ARQ operating point
	10% BLER after 1 attempt

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH slot format
	1 (8 Pilot, 2 TPC)

	Channel estimation
	from pilot with 3-slot averaging

	Inner loop power control
	On

	Outer loop power control
	On

	Codebook
	4, enhanced symmetric beamforming

	PCI selection
	Testing of all hypotheses to maximize the primary stream SINR

	PCI feedback delay
	4 slots

	PCI feedback error rate
	2% bit error rate (4% PCI error rate)

	PCI update frequency
	3 slots

	Number of RX antennas
	2

	NodeB Receiver Type
	Rake for TBS = 120, 2020

LMMSE for TBS = 9985, 19462
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