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1
Introduction

DCH enhancement solutions are studied in TR 25.702 “Study on Dedicated Channel (DCH) enhancements for UMTS”. This contribution provides system level performance comparison among various DL frame early termination (FET) designs proposed in TR.
2
Performance Evaluation for Different DL Frame Early Termination Designs
2.1
Downlink DCH Enhancement Solutions

In [2], [3] and [4], the link level performances are provided for three mechanisms A, B and C under different simulation assumptions. In this contribution, three mechanisms are also simulated to provide the system level performance.

· Mechanism A: Legacy R99 system. This is for performance reference.

· Mechanism B: “Downlink Frame Early Termination (FET) Option 2 (Section 4.2.1.2 of TR 25.702)” + “Removal of dedicated pilots (Section 4.2.2 of TR 25.702)” + “DL ACK Indication for UL Frame Early Termination Option 3 (Section 4.2.3.3 of TR 25.702)”

· Mechanism C: “Downlink Frame Early Termination (FET) Option 3 (Section 4.2.1.3 of TR 25.702)” + “Removal of dedicated pilots (Section 4.2.2 of TR 25.702)” + “DL ACK Indication for UL Frame Early Termination Option 2 (Section 4.2.3.2 of TR 25.702)”
Table 1 shows the slot format 18 and 17 used for Mechanism B and C, respectively. The TPC power offset for slot format 18 and 17 are 0dB and 3dB, respectively.

Table 1 - The proposed new DL DPCH slot formats
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH

Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	
	
	
	
	
	
	
	
	
	
	

	17
	60
	30
	128
	40
	6
	32
	2
	0
	0
	15

	18
	60
	30
	128
	40
	4
	32
	4
	0
	0
	15


The simulated models of DL AI for UL FET Option 2 and 3 are depicted in following sub-sections.

2.1.1     Modeling of DL AI for UL FET Option 2: ACK on a new code channel
1. Slot-based commanding is applied

2. DL AI for UL FET = ACK on some slot in 1 minimum TTI, the rest slots are modelled as NACK.

3. DL AI for UL FET is sent once every 2 slots from slot #11 to slot #27, as illustrated in Figure 1.

4. Power allocation of DL AI for UL FET is specified in Table 2
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Figure 1 – Model of DL AI for UL FET Option 2

Table 2 – Ec/Ior of DL AI for UL FET Option 2
	Single Link
	Ior/Ioc＜3dB
	3dB≦Ior/Ioc＜6dB
	6dB≦Ior/Ioc＜9dB
	9dB≦Ior/Ioc＜ 12dB
	Ior/Ioc≧12dB

	PA3
	-11 dB
	-14 dB
	-17 dB
	-20 dB
	-22 dB

	VA30
	-18 dB
	-20 dB
	-22 dB
	-23 dB
	-24 dB

	SHO
	Ior/Ioc≦0dB
	0dB≦Ior/Ioc＜3dB
	Ior/Ioc≧3dB
	
	

	PA3
	-12 dB
	-14 dB
	-16 dB
	
	

	VA30
	-17 dB
	-18 dB
	-19 dB
	
	


2.1.2     Modeling of DL AI for UL FET Option 3: ACK using spared TPC symbols

5. Use spared TPC symbols as DL AI for UL FET

6. DL AI for UL FET is sent once every 2 slots from slot #11 to slot #27, as illustrated in Figure 2.

7. DL AI for UL FET = ACK since some slot in 1 minimum TTI

8. Power offset of TPC symbols as DL AI for UL FET usage is 4.5dB for single link and 7.5dB for SHO.

9. Power offset of TPC symbols as TPC usage is 0dB.
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Figure 2 – Model of DL AI for UL FET Option 3

2.2
Performance Evaluation

2.2.1     Simulation Assumptions

System level simulation settings are listed in Section 8 of [1]. Additional assumptions for early termination are summarized in Table 3. Please be noted that the non-ideal phenomenons of non-zero FET-AI feedback error is considered in this contribution. The miss detection rate is 0.2 and false alarm rate is 0.001 for both Mechanism B and C.

Table 3 – ET related parameters

	Parameter
	Description

	UL FET AI error rate for DL FET
	MDR = 0.2, FAR = 0.001

	FET-AI feedback delay
	Mechanism B: 2 slots
Mechanism C: 3 slots

	Decoding attempts
	slot 11~ slot 27

	ET Gap warm up slot number
	1


2.2.2     Simulation Results

Figure 3 and Figure 4 show the results of average cell throughput with different numbers of voice users per cell. The calculation of HSDPA throughput is based on the simplified simulation methodology for HSPA throughput model in Section 8 of [1]. The simulation parameters for Mechanism B and C in non-ideal are listed in Table 3. For Mechanism B and C in ideal, the miss detection rate and false alarm rate are set as zero. In addition, the additional required power of DL AI for UL FET is also not considered in ideal simulation cases. It can be observed from the figures, Mechanism B has the highest cell throughput both in PA3 and VA30.
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Figure 3 - HSDPA throughput v.s. Number of voice users per cell in PA3
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Figure 4 - HSDPA throughput v.s. Number of voice users per cell in VA30

Table 4 and 5 show the power reduction gain of average power used by voice users in Mechanism B and C for PA3 and VA30, respectively. In PA3, compared to Mechanism A, the gains are 3.23dB and 3.09dB for Mechanism B and C in ideal, respectively. And for Mechanism B and C in non-ideal, the gains are 2.59dB and 2.26dB, respectively. It can be observed that the Mechanism B outperforms Mechanism C by 0.3 dB in PA3 when the feedback error of AI for FET and the the transmission power of AI for FET are considered. In VA30, the gains are close for Mechanism B and C in both ideal and non-ideal simulations.

Table 4 - Power reduction gain of average power used by voice users in PA3
	Power Reduction Gains (dB)

	Number of voice users per cell
	Mechanism B (ideal)
	Mechanism B (non-ideal)
	Mechanism C (ideal)
	Mechanism C (non-ideal)

	8
	3.36
	2.68
	3.19
	2.39

	16
	3.31
	2.67
	3.18
	2.32

	24
	3.31
	2.71
	3.22
	2.37

	32
	3.34
	2.68
	3.18
	2.40

	40
	3.20
	2.59
	3.10
	2.22

	48
	2.83
	2.21
	2.68
	1.85

	Average
	3.23
	2.59
	3.09
	2.26


Table 5 - Power reduction gain of average power used by voice users in VA30
	Power Reduction Gains (dB)

	Number of voice users per cell
	Mechanism B (ideal)
	Mechanism B (non-ideal)
	Mechanism C (ideal)
	Mechanism C (non-ideal)

	8
	3.61
	2.97
	3.56
	2.96

	16
	3.63
	2.93
	3.47
	2.91

	24
	3.58
	2.92
	3.48
	2.90

	32
	3.54
	2.86
	3.42
	2.90

	40
	2.96
	2.27
	2.82
	2.24

	48
	2.17
	1.52
	2.04
	1.50

	Average
	3.25
	2.58
	3.13
	2.57


For both Mechanism B and C, the system outage performances are smaller than 1% in all simulated cases.

2.3
Conclusion

Among these compared mechanisms, Mechanism B has the best power reduction gain of average power used by voice users, which achieves the highest cell throughput.

3
Conclusions
Different DL DCH enhancement solutions proposed in TR 25.702 are compared in this document. From the simulation results, it can be observed that Mechanism B (“Downlink Frame Early Termination (FET) Option 2” + “Removal of dedicated pilots” + “DL ACK Indication for UL Frame Early Termination Option 3”) has the best power saving capability, which achieves the highest cell throughput.

4
References

[1] TR 25.702, “Study on Dedicated Channel (DCH) enhancements for UMTS”

[2] R1-134804, “DCH Enhancement Performance Evluation”
[3] R1-134454, “DCH Enhancement Performance Evaluation with Non-zero FET-AI Feedback Error Rate”
[4] R1-134455, “FET-AI Detection Performance Evaluation”
