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1 Introduction

This contribution shows simulation results for downlink using cell parameter cycling and a JD receiver.

2 Simulation Configuration
General

	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	Duration of TDMA frame
	10 ms

	Number of time slots per frame
	15

	Closed loop power control
	OFF

	AGC
	OFF

	Number of samples per chip
	1 sample per chip

	Propagation Conditions
	As specified in Annex B of TS(25.102 and TS(25.105 Hint: The delay taps has to be adopted to the nearest value in the chip raster for the simulations.

	Numerical precision
	Floating point simulations

	BLER target
	10E-1; 10E-2; 10E-3

	BLER calculation
	BLER will be calculated by comparing with transmitted and received bits.

	DCCH model
	Random symbols transmitted, not evaluated in the receiver

	TFCI model
	Random symbols, not evaluated in the receiver but it is assumed that receiver gets error free reception of TFCI information

	Measurement Channels
	As specified in Annex A of TS 25.102 and TS(25.105

	Cell parameter
	0,1 (this determines the scrambling and basic midamble code), with cycling period of 2 frames 


Additional downlink parameters

	Îor/Ioc
	Ratio to meet the required BLER target

	(DPCH_Ec/Ior [dB]
	Bit rate
	Static
	Case 1
	Case 2
	Case 3

	
	12.2 kbps
	-6
	-6
	-3
	-3

	
	64 kbps
	-3
	-3
	0
	0

	(DPCH_Ec/Ior [dB]
	Bit rate
	Static
	Case 1
	Case 2
	Case 3

	
	144 kbps
	0
	0
	0
	0

	
	384 kbps
	0
	0
	0
	0

	Number of timeslots per frame per user
	12.2 kbps: TS=1

64 kbps: TS=1

144kbps: TS=1

384 kbps: TS=3

	Transmit diversity, “TxAA”, “TSTD”
	OFF

	Receiver antenna diversity
	OFF

	Midamble
	Common 

	Midamble shift (chips)
	12.2 kbps: own UE
	(8-1) * 57 = 399 chips

	
	12.2 kbps: interf
	same

	
	64 kbps: own UE
	same

	
	64 kbps: interf
	same

	
	144 kbps: own UE
	(3-1) * 64 = 128 chips

	
	144 kbps: interf
	Off

	
	384 kbps: own UE
	(3-1) * 64 = 128 chips

	
	384 kbps: interf
	Off

	Channelisation codes C(k; Q)

(see TS25.223v3.1.0 chapter 6.2)
	DPCHi
	C(k=i; Q=16)

	
	12.2 kbps: OCNS
	C(k=3; Q=16)

	
	64 kbps: OCNS
	C(k=6; Q=16)

	
	DPCHi
	C(k=i; Q=16)

	
	144 kbps: OCNS
	Off

	
	384 kbps: OCNS
	Off

	Parameters for Joint-Detector receiver:
	

	Joint-Detector
	ZF-BLE

	Channel Estimation
	Single channel estimator

	Active Codes Detection
	Ideal


Note on usage of UE specific midamble allocation

Common midamble allocation is used in this document

An issue may arise when using UE specific midambles. Documents [1] and [2] contain a reference to chapter 5.5.1.1.2 of TS25.221v3.1.0, which no more exists in version 3.70 Clause 5.5.1.1.2 used to refer to configuration where transmit diversity or beam forming is activated. Since no transmit diversity is used here, we conclude that the UE must consider that beam forming is applied.

In version 3.1.0 of TS25.221, transmit diversity and beam forming were both supposed to require UE specific midamble allocation. After CR16 to this TS, usage of UE specific with transmit diversity was made impossible.

In order that results presented by different companies be comparable, we would like to clarify what are the hypothesis that the UE has made to perform channel estimation.

Hypothesis A: 
Different channel impulse responses are estimated for the different users.
In this case, we would like to point out that active codes detection will have not only to detect what are the active codes but also which codes are used by which users, in order to deduce what is the relation between channel estimations and codes. Such an additional processing could lead to a dramatic increase in complexity.
In the cases studied in this document, there is only one other UE (the interferer) and the association is therefore obvious but in a general context an issue would arise.

Hypothesis B:
By contrast, if one single channel impulse response is assumed to be present, compared to the case when no beam forming is applied and a common midamble is used, a small degradation of the channel estimation quality is expected.

With both hypothesis and given that active codes detection is not simulated, results presented in this document should be considered as rather optimistic values compared to equivalent simulations run using UE specific midamble allocation

Simulation Results

2.1 Results

Downlink Îor/Ioc values in dB have been extracted from simulation curves (See Appendix A in chapter 6) using linear interpolation. These results have been reported in the column “Motorola”.

In addition, for purpose of comparisons, results available after last RAN4 meeting (See references [1]

 REF _Ref518375059 \r \h 
[2]

 REF _Ref518375061 \r \h 
[3]) have been reported in columns under the name of the contributing companies.
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Comparison

Ior/Ioc target are plotted according to the Services/Profiles test numbers defined in the previous table.
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Results are comparable among the different companies for static and Case2 profiles. Our simulations show that better perfomance may be expected for Case1 profile.

Results for profile Case3 reveal differences as high as 7dBs (for 144kbps service for a BLER=1E-3) among the companies. In Figure 12 DL 144 kbps BLER for Case3 and to a lesser extend in Figure 8 DL 64 kbps BLER for Case3, we see that the concavity of curves is not clearly defined and that floors in the performance are likely to exist. Even at very high SNR, due to doppler, the BLER will remain above a minimum value. If this floor is close to 1E-3, small variations in the actual value of the floor implied by little variations of the receiver structure could imply large variation of the Ior/Ioc target.
3 Conclusion

3.1 On test scenarios

UE tests shall be performed with a common midamble.

3.2 On performance requirements

In order to define the most realistic values. We suggest discussing these two proposals:

· not to set too optimistic values for test cases where contributing companies show discrepancies.

· add larger implementation margins (5dB) for test cases with low BLER (e.g. 1E-3).

4 Reference

[1]. Simulation Results for Downlink JD using Cell Parameter Cycling (InterDigital) R4-040566.

[2]. Simulation results for UE minimum performance requirements (Siemens AG) R4-040573.

[3]. Simulations Results for UE Performance Requirements (TDD) (Panasonic) R4-010621.

Appendix A: simulation curves

4.1 DL 12.2 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE, for the DL 12.2 kbps using cell parameter cycling is shown in Figure 1 to Figure 4.
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Figure 1 DL 12.2 kbps BLER for AWGN
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Figure 2 DL 12.2 kbps BLER for Case1
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Figure 3 DL 12.2 kbps BLER for Case2
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Figure 4 DL 12.2 kbps BLER for Case3

DL 64 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE, for the DL 64 kbps using cell parameter cycling is shown in Figure 5 to Figure 8.
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Figure 5 DL 64 kbps BLER for AWGN
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Figure 6 DL 64 kbps BLER for Case1
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Figure 7 DL 64 kbps BLER for Case2
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Figure 8 DL 64 kbps BLER for Case3

DL 144 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE, for the DL 144 kbps using cell parameter cycling is shown in Figure 9 to Figure 12.
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Figure 9 DL 144 kbps BLER for AWGN
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Figure 10 DL 144 kbps BLER for Case1
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Figure 11 DL 144 kbps BLER for Case2
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Figure 12 DL 144 kbps BLER for Case3 

DL 384 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE, for the DL 384 kbps using cell parameter cycling is shown in Figure 13 to Figure 16.
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Figure 13 DL 384 kbps BLER for AWGN
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Figure 14 DL 384 kbps BLER for Case1
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Figure 15 DL 144 kbps BLER for Case2
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Figure 16 DL 384 kbps BLER for Case3
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