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Introduction

In [1], different design options for E-TFCS signalling in the DL were outlined.

In this document, we evaluate the transmit power requirement in all scenarios in different channel conditions. Further, we propose to add relevant text to section 9.2.3 of TR 25.896.
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9.2.3

Downlink Signalling
The DL signalling structures to support the scheduling strategies were outlined in section 7.5. In this section, the performance of three different structures is evaluated for both 2 ms and 10 ms TTI.

9.2.3.1
Simulation Setup
The characteristics of each approach are as follows:
· E-DCH TFCS reconfiguration (i.e. scheduling Grant for Time-and-Rate scheduling)

· 5-bit reconfiguration pointer

· 16-bit CRC masked with UE ID

· E-DCH TFCS addition/deletion (i.e. “Up/down” pointer for Rate scheduling)

· 1-bit information

· -1 mapped to DOWN ( Deletion of highest TFC from TFCS

· 0 mapped to HOLD ( No change to TFCS

· +1 mapped to UP ( Addition of a higher TFC to TFCS

· Two multiplexing structures under consideration: 
· Signalling on a separate OVSF code with orthogonal sequences (CDM approach)
· Signalling in the EUL field of a new DPCH slot format (TDM approach)

The following target error rates have been assumed (it is FFS whether these values are the ones required by upper layers to operate optimally):
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A structural comparison of DL signalling for the three approaches is shown in Table 9.2.3.1.1.
	Parameter
	Grant
	TDM
	CDM

	Code
	Convolutional
	Repetition
	Hadamard / Repetition

	Information Bits
	5
	1
	1

	CRC bits
	16
	-
	-

	Modulation
	QPSK
	QPSK
	QPSK

	Hadamard Code Length
	-
	-
	40

	Number of bits per slot in EUL field
	-
	2
	-

	DPCH Slot Format
	8
	New
	8

	SF
	256
	128
	128

	Number of Grants per code
	1
	-
	40


Table 9.2.3.1.1
For the CDM approach, either an UP or DOWN is sent to each UE to simulate the cross-correlation between Hadamard sequences. 

Inner loop power control is done assuming a 12.2 kbps rate on associated DPCH with a dedicated pilot power offset PO3 = 0 dB. The TTI for DTCH is 20ms. For the TDM approach, the power associated with EUL bits is offset from DPDCH. The value of the offset is dictated by the error requirements.

The remaining simulation assumptions are shown in Table 9.2.3.1.2.

	Parameter
	Value

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	DPCH Slot Format
	11

	DPDCH
	12.2 kbps

	Channel Estimation
	Realistic

	Inner Loop PC
	Enabled

	ILPC Step Size
	+/- 1 dB

	Outer Loop PC
	Enabled

	OLPC Up Step
	+0.5 dB

	PC Rate
	1500 Hz

	PC BER
	4%

	PC Delay
	1 slot

	Max ACKCH Ec/Ior
	-3 dB

	Channels
	PA3, PB3, VA30, VA120


Table 9.2.3.1.2
9.2.3.2
Simulation Results

Figures 9.2.3.2.1 to 9.2.3.2.8 compare the performance of all options, along with 12.2 kbps DTCH, in different channel conditions and for two TTI values (2 ms and 10 ms). The geometry is varied from -3 dB to 9 dB.

The results show the instantaneous Tx Ec/Ior per controlled user. For the TDM approach it is therefore at least 13 dB greater than with a CDM approach, since only 1 QPSK symbol out of 20 possible QPSK symbols (SF=128) is used for the EUL field. 

The CDF of Tx Ec/Ior reveals the following:
· From an average Tx Ec/Ior perspective, the CDM and TDM approaches perform better than an explicit Grant.

· From an instantaneous Tx Ec/Ior perspective, the CDM approach performs better than an explicit Grant, which in turn performs better than the TDM approach.

· The instantaneous Tx Ec/Ior for TDM approach is greater than that for 12.2 kbps DTCH.

· This implies that if the EUL field needs to be transmitted at a different power offset from DPDCH or more symbols need to be allocated to EUL field.

· This also implies that if a 12.2 kbps DTCH is not present, the instantaneous Tx Ec/Ior overhead for TDM approach can be significant.

· At lower geometries, the required Tx Ec/Ior can be very high with 2ms or 10ms TTI.

· This has implications on the number of serving cells for a UE in SHO and is FFS

· The instantaneous and average Tx Ec/Ior for CDM or TDM approaches can be reduced by assuming dual-state “up/down” signalling
· It is FFS whether dual-state or tri-state signalling is better
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Figure 9.2.3.2.1: CDF of Tx Ec/Ior – 2ms TTI – PA3
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Figure 9.2.3.2.2: CDF of Tx Ec/Ior – 10ms TTI – PA3

[image: image4.wmf] 


Figure 9.2.3.2.3: CDF of Tx Ec/Ior – 2ms TTI – PB3 
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Figure 9.2.3.2.4: CDF of Tx Ec/Ior – 10ms TTI – PB3
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Figure 9.2.3.2.5: CDF of Tx Ec/Ior – 2ms TTI – VA30
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Figure 9.2.3.2.6: CDF of Tx Ec/Ior – 10ms TTI – VA30
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Figure 9.2.3.2.7: CDF of Tx Ec/Ior – 2ms TTI – VA120
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Figure 9.2.3.2.8: CDF of Tx Ec/Ior – 10ms TTI – VA120
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