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1
Introduction
In the last RAN plenary meeting #29, a new Work Item, “Improved Performance Requirements for non-HSDPA channels based on Enhanced Receiver, Type 1” was approved [1]. In [2], it was proposed to reduce the number of test cases for non-HSDPA channels based on Rx diversity, because it is necessary only to improve the requirements that directly produce the significant benefits. 
This contribution presents our initial simulation results based on the test cases proposed in [2] in order to discuss the requirement scenarios for non-HSDPA channels based on Rx diversity. Furthermore, this contribution provides simulation results for transmit diversity modes in order to verify whether Rx diversity can exhibit significant gain in transmit diversity mode or not. 
2. Simulation results
Simulation assumptions are summarized in Annex A. Simulation results on each requirement scenario is presented as follows:
2.1 Demodulation in static propagation conditions
Figure 1 presents simulation results on 12.2 kbps, 64 kbps, and 384 kbps in AWGN channels. From the results, Rx diversity can provide approximately 3 dB gain. 
[image: image1.emf]AWGN, 12.2 kbps
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[image: image3.emf]AWGN, 384 kbps
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Figure 1 Simulation Results on AWGN

2.2 Demodulation in multi-path fading propagation conditions

Figure 2 and 3 present simulation results on 12.2 kbps, 64 kbps, and 384 kbps in Case 1 and Case 3, respectively. In Case 1, Rx diversity can provide more than 3 dB gain because Case 1 is single-ray channel model. 
[image: image4.emf]Case 1, 12.2 kbps
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[image: image5.emf]Case 1, 64 kbps
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[image: image6.emf]Case 1, 384 kbps
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Figure 2 Simulation Results on Case 1

[image: image7.emf]Case 3, 12.2 kbps
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[image: image8.emf]Case 3, 64 kbps
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[image: image9.emf]Case 3, 384 kbps
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Figure 3 Simulation Results on Case 3
2.3 Demodulation of DCH in downlink Transmit diversity modes

Figure 4 presents simulation results on transmit diversity in Case 1. The results indicate that Rx diversity can provide significant benefit in transmit diversity modes. Therefore, we believe that Rx diversity performance requirements in transmit diversity modes should be included as well as in single transmission mode.
[image: image10.emf]Case 1, OLTD

1.0E-03

1.0E-02

1.0E-01

1.0E+00

-30 -25 -20 -15 -10

Ec/Ior [dB]

BLER

w/o OLTD, w/o Rx Div

w/o OLTD, w/ Rx Div

w/ OLTD, w/o Rx Div

w/ OLTD, w/ Rx Div

[image: image11.emf]Case 1, CLTD
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Figure 4 Simulation Results on Transmit diversity modes (Case 1)
2.4 Detection of Broadcast channel (BCH)

Figure 5 and 6 present simulation results on BCH in no transmit diversity modes and in transmit diversity modes, respectively. 
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 [image: image13.emf]Case 3, BCH
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Figure 5 Simulation Results on BCH (no transmit diversity modes)
[image: image14.emf]Case 1, BCH (OLTD)
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Figure 6 Simulation Results on BCH (transmit diversity modes)
2.5 Detection of Paging channel (PCH)

Figure 7 presents simulation results on PCH. In the simulations, we assumed that PICH performance is ideal. We guess that it might be still open to apply Rx diversity to PICH and PCH, because it might increase UE power consumption. Therefore, the trade-off between PCH performance and UE power consumption should be studied. 
[image: image15.emf]AWGN, PCH
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 [image: image16.emf]Case 3, PCH
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3. Conclusions

In this contribution, we presented our initial simulation results on non-HSDPA channels based on Rx diversity. The results indicate that Rx diversity can provide significant benefits in all cases, including transmit diversity cases. We propose specifying new performance requirements for non-HSDPA channels based on Rx diversity in the following cases:
· Demodulation in static propagation conditions
· Demodulation in multi-path fading propagation conditions
· Demodulation of DCH in downlink transmit diversity modes
· Detection of Broadcast channel (BCH) without transmit diversity
· Detection of Broadcast channel (BCH) with transmit diversity
· [Detection of Paging channel (PCH)]
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Annex A. Simulation assumptions
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL DPCH Reference channel
	12.2 kbps, 64 kbps, 384 kbps

	DL DPCH closed loop power control
	Off

	OCNS 
	Used to sum total radiated Ec/Ior to unity

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of samples per chip (
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) for channel synthesis
	P=2– i.e. 2 samples per chip at input to receiver.

	SRRC pulse shaping
	On

	Propagation channel types
	AWGN, Case 1, Case 3

	Channel ray mapping
	Nearest 
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-spaced delay (
[image: image19.wmf]1/

c

T

 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Turbo decoding
	MaxLogMap – 9 iterations

	Ioc
	-60 dB

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.0.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). 

	Secondary SCH pattern
	1, 1, 2, 8, 9, 10, 15, 8, 10, 16, 2, 7, 15, 7, 16 (Scrambling code group 0)

	Feedback error rate (Tx diversity CL1)
	4%

	Antenna Verification (Tx diversity CL1)
	None
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