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1
Introduction

A new study item “DCH Enhancements for UMTS” was approved in TSG-RAN#58 [1]. For DCH enhancement, early termination feature is proposed in R1-131169 “TP on DPCH Frame Early Termincation” [2]. Pre-liminary link level performance is also provided in R1-131169. Based on updated simulation assumption, this contribution provides updated link level performance and pre-liminary system level performance.
2
Link Evaluation Results

2.1
Frame Early Termination
2.1.1     UL Frame Early Termination
This section presents the simulation results of UL ET as described in Section 5.1.x of [2]. The early termination related parameters is presented in Section 2.1.1.1. Link level simulation results of TFCI-based transmission are presented in Section 2.1.1.2.

2.1.1.1
Common UL Frame Early Termination Simulation Assumption

ETI feedback error rate is assumed to be 0 for simplicity. The receiver decoding attempts are assumed slot 6 to slot 29 within a TTI, and the early termination indicator feedback delay is assumed 2 slots. As shown below, NodeB has no successful decoding until it collects data of slot 0~slot 9. According to the ETI feedback procedure, UE terminates DPDCH after slot 12. Since ET indicator transmission mechanism is still under discussion. To isolate the ET performance and the ETI mechanisms, it is assumed ETI can be transmitted in some way.
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Figure 2.1.1.1.1 – An example of ET for UL data transmission
When DL and UL data transmission are both early terminated, DPCCH can be also terminated with negligible impact to system performance. Since DL is not simulated in UL performance simulation, UE is assumed to be able to stop DPCCH transmission as long as UE terminates DPDCH transmission for simplicity. The period is called ET Gap. One slot is used for power control warm up before entering the next TTI. ET Gap is shown in the below figure.
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Figure 2.1.1.1.2 – An example of ET for UL data transmission
Table 2.1.1.1.1 lists simulation parameters specific to ET. Additional parameters are listed in Table 2.1.1.1.2.

Table 2.1.1.1.1 – Simulation parameters

	Parameter
	Description

	ETI feedback error rate
	0%

	ETI feedback delay
	2 slots

	Decoding attempts
	slot 6~ slot 29

	ET Gap warm up slot number
	1

	CRC size
	16


Table 2.1.1.1.2 – Additional parameters

	Parameter
	Description

	Speech codec
	AMR 12.2k

	TFCI or BTFD
	TFCI

	TPC rate
	1500Hz

	RX finger assignment
	The unit is 1/8 chip

PA : [0, 3, 6, 13]

PB : [0, 6, 25, 37, 71, 114]

VA : [0, 10, 22, 33, 53, 77]

	CE mechanism
	PWC

	CE average symbol length
	29 symbols

	βd/ βc for NULL, SID, FULL
	{DTX, 7/15, 14/15}


2.1.1.2
UL Frame Early Termination Link Evaluation Results Based on TFCI Transmission
In this section, the simulation results for UL ET based on TFCI transmission are presented. The simulation results of Legacy R99 based on TFCI transmission are also presented for comparison.
Link performance of Legacy R99 and that of ET are presented in Table 2.1.1.2.1 and Table 2.1.1.2.2 for “single link” case, and in Table 2.1.1.2.3 and Table 2.1.1.2.4 for “two links SHO (soft handover)” case, respectively. The Ec/No benefit for ET against Legacy R99 is summarized in Table 2.1.1.2.5. 

Table 2.1.1.2.1 - Link Performance for “single link” case of Legacy R99 based on TFCI transmission

	Channel Type
	Averaged Received Ecp/No of DPCCH (dB)
	Averaged Received Ec/No (dB)
	Averaged BLER
	Averaged TPC CER

	PA3
	-20.4
	-18.7
	0.0104
	0.0088

	PB3
	-22.1
	-20.3
	0.0102
	0.0096

	VA30
	-22.0
	-20.3
	0.0104
	0.0169

	VA120
	-22.0
	-20.2
	0.0102
	0.0237


Table 2.1.1.2.2 - Link Performance for “single link” case of ET based on TFCI transmission

	Channel Type
	Averaged Received Ecp/No of DPCCH (dB)
	Averaged Received Ec/No (dB)
	Averaged BLER
	Averaged TPC CER

	PA3
	-22.3
	-20.6
	0.0104
	0.0096

	PB3
	-24.1
	-22.3
	0.0102
	0.0107

	VA30
	-24.2
	-22.4
	0.0102
	0.0194

	VA120
	-24.2
	-22.5
	0.0102
	0.0275


Table 2.1.1.2.3 - Link Performance for “two links SHO” case of Legacy R99 based on TFCI transmission

	Channel Type
	Averaged Received Ecp/No of DPCCH (dB)
	Averaged Received Ec/No (dB)
	Averaged BLER
	Averaged TPC CER

	PA3
	-23.4
	-21.7
	0.0102
	0.0432

	PB3
	-23.3
	-21.6
	0.0102
	0.0263

	VA30
	-23.1
	-21.4
	0.0105
	0.0304

	VA120
	-22.9
	-21.2
	0.0100
	0.0355


Table 2.1.1.2.4 - Link Performance for “two links SHO” case of ET based on TFCI transmission

	Channel Type
	Averaged Received Ecp/No of DPCCH (dB)
	Averaged Received Ec/No (dB)
	Averaged BLER
	Averaged TPC CER

	PA3
	-25.0
	-23.3
	0.0107
	0.0323

	PB3
	-25.3
	-23.6
	0.0109
	0.0255

	VA30
	-25.3
	-23.5
	0.0105
	0.0295

	VA120
	-25.0
	-23.2
	0.0102
	0.0395


Table 2.1.1.2.5 - Link Performance of ET based on TFCI transmission
	Ec/No benefit (dB)
	PA3
	PB3
	VA30
	VA120

	Single link
	1.9
	2.0
	2.1
	2.3

	Two links SHO
	1.6
	2.0
	2.1
	2.0


As seen in Table 2.1.1.2.5, the proposed ET scheme introduces 1.6dB to 2.3dB Ec/No gain depending on the fading channels and different link number.
Moreover, Figure 2.1.1.2.1 and Figure 2.1.1.2.2 show the early termination statistics for packet types “SID” and “FULL”. From Figure 2.1.1.2.1, when receiver collects data of slot 0 ~ slot 6, it tries to decode the speech data, and the successful detection rate is around 0.1 for every channel model when the transmitted packet type is “SID”. ACK is then transmitted for successful detection; otherwise NACK is sent. At slot 29, the accumulated successful detection rate is close to 0.99, which means BLER is close to 0.01. Comparing these two figures, it is found that if the packet size is smaller, early termination may happen earlier. Moreover, Table 2.1.1.2.6 provides the averaged required slots for successful early decoding. The average is over different channel models. UL is based on TFCI decoding. To realize early termination, TFCI early decoding is also necessary. To have reliable decoding result, TFCI decoding is performed after 7 slots are collected. Since there is no CRC for NULL, whenever TFCI results is NULL, NULL is claimed and early termination request is sent. Therefore, 7 slots are required for successful early decoding on packet type “NULL”.
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Figure 2.1.1.2.1 Early termination statistics for packet type “SID”
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Figure 2.1.1.2.2 Early termination statistics for packet type “FULL”

Table 2.1.1.2.6 - Averaged required slots for successful early decoding
	Packet Type
	NULL
	SID
	FULL

	Averaged required slots for successful early decoding
	7
	14.0
	16.4


2.1.2
DL Frame Early Termination
This section presents the simulation results of DL ET as described in Section 5.2.x of [2]. The common early termination related parameters are summarized in Section 2.1.2.1. Only BTFD based transmission is evaluated since BTFD is more popular in the legacy DL system. 
Link level simulation results for different DL slot formats (#8 or #17 [3]) are presented in Section 2.1.2.2 and in Section 2.1.2.3, respectively. Slot Format #8 is evaluated since it is commonly used by the downlink DPCH for CS speech only services, while slot Format #17 is the new DL DPCH slot format proposed in [3]. Finally a conclusion is drawn in Section 2.1.2.4.
Table 2.1.2.1 - DL DPCH Slot Format #8 and the proposed Slot Format #17
	Slot Format #i
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH

Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	8
	128
	40
	6
	28
	2
	0
	4
	15

	17
	128
	40
	6
	32
	2
	0
	0
	15


2.1.2.1
Common DL Frame Early Termination Simulation Assumption

ETI feedback error rate is assumed to be 0 for simplicity. The receiver decoding attempts are assumed slot 2 to slot 29 within a TTI, and the early termination indicator feedback delay is assumed 2 slots. As shown below, UE has no successful decoding until it collects data of slot 0~slot 9. According to the ETI feedback procedure, NodeB terminates DPDCH after slot 12. Since ET indicator transmission mechanism is still under discussion. To isolate the ET performance and the ETI mechanisms, it is assumed ETI can be transmitted in some way.
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Figure 2.1.2.1.1 – An example of ET for DL data transmission with new DL DPCH slot format
When DL and UL data transmission are both early terminated, DPCCH can be also terminated with negligible impact to system performance. Since UL is not simulated in DL performance simulation, NodeB is assumed to be able to stop DPCCH transmission as long as NodeB terminates DPDCH transmission for simplicity. The period is called ET Gap. One slot is used for power control warm up before entering the next TTI. ET Gap is shown in the below figure.
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Figure 2.1.2.1.2 – An example of ET for DL data transmission with new DL DPCH slot format
Table 2.1.2.1.1 lists parameters specific to ET. Additional parameters are listed in Table 2.1.2.1.2.
Table 2.1.2.1.1 – ET related parameters

	Parameter
	Description

	ETI feedback error rate
	0%

	ETI feedback delay
	2 slots

	Decoding attempts
	slot 2~ slot 29

	ET Gap warm up slot number
	1

	CRC size
	16


Table 2.1.2.1.2 – some other parameters

	Parameter
	Description

	Speech codec
	AMR 12.2k

	TFCI or BTFD
	BTFD

	TPC rate
	1500Hz

	RX finger assignment
	The unit is 1/8 chip

PA : [0, 3, 6, 13]

PB : [0, 6, 25, 37, 71, 114]

VA : [0, 10, 22, 33, 53, 77]

	CE mechanism
	PWC

	CE average symbol length
	29 symbols


2.1.2.2
DL Frame Early Termination Link Evaluation Results with “Slot Format #8”
Link performance of Legacy R99 with “Slot Format #8” and that of ET with “Slot Format #8” are presented in Figure 2.1.2.2.1 ~ Figure 2.1.2.2.6. DPCH Tx Ec/Ior performance is shown in Figure 2.1.2.2.1, BLER in Figure 2.1.2.2.2, and TPC CER in Figure 2.1.2.2.3 for single cell case.  DPCH Tx Ec/Ior performance is shown in Figure 2.1.2.2.4, BLER in Figure 2.1.2.2.5, and TPC CER in Figure 2.1.2.2.6 for two cells case. DPCH Tx Ec/Ior is averaged in linear domain for two cells. TPC CER is also averaged for two cells. The average Ec/Ior reduction gain for ET with “Slot Format #8” against Legacy R99 with “Slot Format #8” is summarized in Table 2.1.2.2.1. The reduction gain (in dB) is averaged over different geometry in dB domain. 
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Figure 2.1.2.2.1 DPCH Ec/Ior performance for single cell case
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Figure 2.1.2.2.2 DTCH BLER performance for single cell case
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Figure 2.1.2.2.3 TPC CER performance for single cell case
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Figure 2.1.2.2.4 DPCH Ec/Ior performance for two cells case
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Figure 2.1.2.2.5 DTCH BLER performance for two cells case
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Figure 2.1.2.2.6 TPC CER performance for two cells case
Table 2.1.2.2.1 - Average DPCH Tx Ec/Ior reduction gain for average over packet types

	
	
	PA3
	PB3
	VA30
	VA120

	Average DPCH Tx Ec/Ior reduction gain
	Single cell
	2.01
	2.33
	2.64
	2.51

	
	Two cells
	2.17
	2.27
	2.31
	2.23


It is observed 2.01dB ~ 2.64dB Ec/Ior benefit can be obtained in single cell and 2.17dB ~ 2.31dB Ec/Ior benefit in two cells by the proposed scheme.
Moreover, Figure 2.1.2.2.7 ~ Figure 2.1.2.2.9 show the early termination statistics for different packet types. Geometry is 6dB and cell number is one. Comparing these three figures, it is found that if the packet size is smaller, early termination may happen earlier. Table 2.1.2.2.2 provides the averaged required slots for successful early decoding. The average is over different channel models and different geometry.
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Figure 2.1.2.2.7 Early termination statistics for packet type “NULL”
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Figure 2.1.2.2.8 Early termination statistics for packet type “SID”
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Figure 2.1.2.2.9 Early termination statistics for packet type “FULL”

Table 2.1.2.2.2 - Averaged required slots for successful early decoding
	Packet Type
	NULL
	SID
	FULL

	Averaged required slots for successful early decoding
	10.1
	13.2
	16.7


2.1.2.3
DL Frame Early Termination Link Evaluation Results with “Slot Format #17”
In this section, the simulation results for DL ET with “Slot Format #17” are provided (abbrev. “E-WCDMA” in the following). The simulation results of Legacy R99 with “Slot Format #8” are also provided for comparison. Link performance of Legacy R99 with “Slot Format #8” and that of E-WCDMA are presented in Figure 2.1.2.3.1 ~ Figure 2.1.2.3.6. DPCH Tx Ec/Ior performance is shown in Figure 2.1.2.3.1, BLER in Figure 2.1.2.3.2, and TPC CER in Figure 2.1.2.3.3 for single cell case. DPCH Tx Ec/Ior performance is shown in Figure 2.1.2.3.4, BLER in Figure 2.1.2.3.5, and TPC CER in Figure 2.1.2.3.6 for two cells case. DPCH Tx Ec/Ior is averaged in linear domain for two cells. TPC CER is also averaged for two cells. The average Ec/Ior reduction gain for E-WCDMA against Legacy R99 with “Slot Format #8” is summarized in Table 2.1.2.3.1. The reduction gain (in dB) is averaged over different geometry in dB domain. 
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Figure 2.1.2.3.1 DPCH Ec/Ior performance for single cell case
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Figure 2.1.2.3.2 DTCH BLER performance for single cell case
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Figure 2.1.2.3.3 TPC CER performance for single cell case
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Figure 2.1.2.3.4 DPCH Ec/Ior performance for two cells case
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Figure 2.1.2.3.5 DTCH BLER performance for two cells case
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Figure 2.1.2.3.6 TPC CER performance for two cells case
Table 2.1.2.3.1 - Average DPCH Tx Ec/Ior reduction gain for average over packet types

	
	
	PA3
	PB3
	VA30
	VA120

	Average DPCH Tx Ec/Ior reduction gain
	Single cell
	2.95
	3.26
	3.69
	3.53

	
	Two cells
	3.10
	3.22
	3.23
	3.23


It is observed 2.95dB ~ 3.69dB Ec/Ior benefit can be obtained in single cell and 3.10dB ~ 3.23dB Ec/Ior benefit in two cells by the proposed scheme.
Moreover, Figure 2.1.2.3.7 ~ Figure 2.1.2.3.9 show the early termination statistics for different packet types. Geometry is 6dB and cell number is one. Table 2.1.2.3.2 provides the averaged required slots for successful early decoding. The average is over different channel models and different geometry. The phenomenon is similar to that discussed in Section 2.1.2.2.
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Figure 2.1.2.3.7 Early termination statistics for packet type “NULL”
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Figure 2.1.2.3.8 Early termination statistics for packet type “SID”
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Figure 2.1.2.3.9 Early termination statistics for packet type “FULL”

Table 2.1.2.3.2 - Averaged required slots for successful early decoding
	Packet Type
	NULL
	SID
	FULL

	Averaged required slots for successful early decoding
	9.4
	12.1
	15.3


When DL and UL data transmission are both early terminated, DPCCH can be also terminated with negligible impact to system performance. Therefore, UE can gate its transceiver for current consumption saving. Table 2.1.2.3.3 gives the rough UE gating performance analysis. Column (A) is from Table 2.1.2.1, and Column (C) from Table 2.1.2.3.2. Three packet pairs are used for evaluation. For the pair “UL SID + DL FULL”, the averaged UL required slots for successful early decoding in column (A) is 14.0. Plus 2 slot feedback delay, UE gets ACK from NodeB by 16 slots in average. Column (C) shows that DL FULL takes averaged 15.3 slots for UE to have successful decoding. Since DPCCH can be terminated only when both DL and UL data are terminated, the larger one between value of column (B) and that of column (C) dominates the gating time. Column (E) calculates the percentage of average UE gating period within a TTI. There are 30 slots in a TTI, and one DPCCH warm up slot is assumed. For example, in packet type “UL SID + DL FULL”, the average UE gating percentage is 42%. In the end, according to packet type probability, the final average UE gating is obtained, which is 40.3%.
Table 2.1.2.3.3 - Rough UE gating performance
	Packet Type
	(A)

Averaged UL required slots for successful early decoding
	(B)

A+2 

for 2slots ETI feedback delay
	(C)

Averaged DL required slots for successful early decoding
	(D)

Max(B, C)
	(E)

(30-D-1) / 30
	(F)

E1*0.4375 + E2*0.0625 + E3*0.5

	UL NULL  

+ DL FULL
	7
	9
	15.3
	15.3
	45.7%

(E1)
	40.3%

	UL SID

+ DL FULL
	14.0
	16.0
	15.3
	16.0
	42%

(E2)
	

	UL FULL  

+ DL SID 

 (or DL NULL)
	16.4
	18.4
	12.1 for SID

9.4 for NULL
	18.4
	35.3%

(E3)
	


2.1.2.4
Summary for DL Frame Early Termination Link Evaluation Results

The simulation results presented in Section 2.1.2.2 show that ET provides 2.01dB ~ 2.64dB Ec/Ior benefit in single cell and 2.17dB ~ 2.31dB Ec/Ior benefit in two cells. If ET feature is combined with our proposed optimized Slot Format #17, from Section 2.1.2.3, it is observed that 2.95dB ~ 3.69dB Ec/Ior benefit can be obtained in single cell and 3.10dB ~ 3.23dB Ec/Ior benefit in two cells by the proposed scheme.
3
System Evaluation Results

3.1
Frame Early Termination
3.1.1     UL Frame Early Termination
This section presents the system level simulation results on the average cell throughput and average Rx Ec/No per cell used by voice users as described in Section 5.1.x in [2]. The simulation settings are listed in Section 9 of [4]. Additional simulation settings for early termination are summarized in Section 2.1.1.1. 

Based on the simulation settings listed in Section 9 of [4], the percentage of voice users with active set size of 1, 2 and 3 is listed in Table 3.1.1.1
Table 3.1.1.1 - Percentage of voice users with active set size of 1, 2 and 3

	Active Set Size
	Percentage (%)

	1
	54.61

	2
	25.67

	3
	19.72


Figure 3.1.1.1 and Figure 3.1.1.2 show the CDF of the run-lengths of consecutive voice packet errors for Legacy R99 and ET in different numbers of voice users per cell and channel fadings, respectively. As seen in the figures, the run-lengths of consecutive voice packet errors are short in all cases. In both Legacy R99 and ET, the probability of single voice packet error is higher than 95%.
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Figure 3.1.1.1 CDF of the run-lengths of consecutive voice packet errors for legacy R99
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Figure 3.1.1.2 CDF of the run-lengths of consecutive voice packet errors for early termination
Figure 3.1.1.3 and Figure 3.1.1.4 show the results of average cell throughput with different numbers of voice users per cell. The calculation of HSUPA throughput is based on the simplified simulation methodology for HSPA throughput model in Section 9 of [4]. The HSUPA throughput is higer when ET is introduced.
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Figure 3.1.1.3 HSUPA throughput v.s. Number of voice users per cell in PA3
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Figure 3.1.1.4 HSUPA throughput v.s. Number of voice users per cell in VA30
In Figure 3.1.1.5 and Figure 3.1.1.6, the average RxEc/No per cell used by voice users are presented for PA3 and VA30, respectively. It’s obvious that the required RxEc/No for voice users is significantly reduced by applying ET.
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Figure 3.1.1.5 Average RxEc/No per cell used by voice users in PA3
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Figure 3.1.1.6 Average RxEc/No per cell used by voice users in VA30
The percentage of voice users with BLER larger than 3% is provided in Table 3.1.1.2. It can be observed that the outage percentages are less than 0.7% in all cases.
Table 3.1.1.2 - Outage performance for voice users

	Fader Models
	Number of voice users per cell
	8
	16
	24
	32
	40
	48

	PA3
	Legacy R99
	0.22%
	0.15%
	0.05%
	0.07%
	0.15%
	0.63%

	
	Early termination
	0.15%
	0.26%
	0.32%
	0.09%
	0.15%
	0.18%

	VA30
	Legacy R99
	0.00%
	0.00%
	0.00%
	0.05%
	0.03%
	0.00%

	
	Early termination
	0.07%
	0.04%
	0.02%
	0.00%
	0.04%
	0.04%


The average RxEc/No reduction gain is listed in Table 3.1.1.3. Compared with Legacy R99, the average RxEc/No reduction gains are 1.96 dB and 2.22 dB for PA3 and VA30 in ET, respectively.

Table 3.1.1.3 - Average RxEc/No reduction gain for early termination in PA3 and VA30
	Rx Ec/No Reduction Gains (dB)

	Number of voice users per cell
	Fader Model

	
	PA3
	VA30

	8
	2.12
	2.27

	16
	2.10
	2.20

	24
	2.07
	2.20

	32
	2.14
	2.20

	40
	2.08
	2.23

	48
	1.24
	2.21


3.1.2     DL Frame Early Termination
This section shows the system level simulation results on the average cell throughput and average power per cell used by voice users as described in Section 5.2.x in [2]. The simulation settings are listed in Section 9 of [4]. Additional simulation settings for early termination are summarized in Section 2.1.2.1. 

Based on the simulation settings listed in Section 9 of [4], the percentage of voice users with active set size of 1, 2 and 3 is listed in Table 3.1.2.1
Table 3.1.2.1 - Percentage of voice users with active set size of 1, 2 and 3
	Active Set Size
	Percentage (%)

	1
	54.17

	2
	25.29

	3
	20.54


The system level simulation results of DL Slot Format #8 and Slot Format #17 are provided in Section 3.1.2.1 and in Section 3.1.2.2, respectively. The performance of Legacy R99 with “Slot Format #8” is also displayed for comparison.

3.1.2.1
DL Frame Early Termination System Evaluation Results with “Slot Format #8”
Figure 3.1.2.1.1 and Figure 3.1.2.1.2 show the CDF of the run-lengths of consecutive voice packet errors for Legacy R99 and ET in different numbers of voice users per cell and channel fadings, respectively. Legacy R99 and ET both use Slot Format #8. As seen in the figures, the run-lengths of consecutive voice packet errors are short in all cases. The probability of single voice packet error is larger than 85%.
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Figure 3.1.2.1.1 CDF of the run-lengths of consecutive voice packet errors for Legacy R99 with “Slot Format #8”
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Figure 3.1.2.1.2 CDF of the run-lengths of consecutive voice packet errors for ET with “Slot Format #8”
Figure 3.1.2.1.3 and Figure 3.1.2.1.4 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 9 of [4]. The HSDPA throughput is higer when ET with “Slot Format #8” is introduced.
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Figure 3.1.2.1.3 HSDPA throughput v.s. Number of voice users per cell in PA3
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Figure 3.1.2.1.4 HSDPA throughput v.s. Number of voice users per cell in VA30
In Figure 3.1.2.1.5 and Figure 3.1.2.1.6, the Tx Ec/Ior per cell used by voice users in PA3 and VA30 are illustrated. From the figures, it’s clear that the required Tx Ec/Ior for voice users is reduced when ET with “Slot Format #8” is used.
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Figure 3.1.2.1.5 Tx Ec/Ior per cell used by voice users in PA3
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Figure 3.1.2.1.6 Tx Ec/Ior per cell used by voice users in VA30
The percentage of voice users with BLER larger than 3% is provided in Table 3.1.2.1.1. It can be observed that the outage performance is better in ET with “Slot Format #8”.
Table 3.1.2.1.1 - Outage performance for voice users

	Fader Models
	Number of voice users per cell
	8
	16
	24
	32
	40
	48

	PA3
	Legacy R99
	0.07%
	0.00%
	0.00%
	0.11%
	2.12%
	23.17%

	
	Early termination
	0.15%
	0.04%
	0.15%
	0.05%
	0.09%
	0.15%

	VA30
	Legacy R99
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.04%

	
	Early termination
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


The power reduction gain of average power used by voice users is listed in Table 3.1.2.1.2. Compared with Legacy R99 with “Slot Format #8”, the average power reduction gains are 2.37 dB and 2.28 dB for PA3 and VA30 in ET with “Slot Format #8”, respectively.
Table 3.1.2.1.2 - Power reduction gain of average power used by voice users for ET with “Slot Format #8”
	Power Reduction Gains (dB)

	Number of voice users per cell
	Fader Model

	
	PA3
	VA30

	8
	2.40
	2.30

	16
	2.44
	2.30

	24
	2.45
	2.35

	32
	2.52
	2.24

	40
	2.38
	2.29

	48
	2.05
	2.19


3.1.2.2
DL Frame Early Termination System Evaluation Results with “Slot Format #17”
Figure 3.1.2.2.1 shows the CDF of the run-lengths of consecutive voice packet errors for E-WCDMA in different numbers of voice users per cell and channel fadings. It can be observed from the figure, the probability of single voice packet error is higher than 95%.
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Figure 3.1.2.2.1 CDF of the run-lengths of consecutive voice packet errors for E-WCDMA
Figure 3.1.2.2.2 and Figure 3.1.2.2.3 display 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 9 of [4]. The figures show that the HSDPA throughput is higer in E-WCDMA. Compared with Figure 3.1.2.1.3 and Figure 3.1.2.1.4 in Section 3.1.2.1, it can be observed that the throughput is increased when Slot Format #17 is together with ET. Thus, the HSDPA cell throughput gain of E-WCDMA is larger than which of ET with “Slot Format #8”.
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Figure 3.1.2.2.2 HSDPA throughput v.s. Number of voice users per cell in PA3
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Figure 3.1.2.2.3 HSDPA throughput v.s. Number of voice users per cell in VA30

In Figure 3.1.2.2.4 and Figure 3.1.2.2.5, the Tx Ec/Ior per cell used by voice users in PA3 and VA30 are presented. Compared with Legacy R99, the required Tx Ec/Ior is significantly reduced in E-WCDMA.
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Figure 3.1.2.2.4 Tx Ec/Ior per cell used by voice users in PA3
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Figure 3.1.2.2.5 Tx Ec/Ior per cell used by voice users in VA30
The percentage of voice users with BLER larger than 3% is provided in Table 3.1.2.2.1. The outage percentages in the table are all less than 0.2%.
Table - 3.1.2.2.1 Outage performance for voice users

	Fader Models
	Number of voice users per cell
	8
	16
	24
	32
	40
	48

	PA3
	E-WCDMA
	0.00%
	0.00%
	0.10%
	0.00%
	0.00%
	0.01%

	VA30
	E-WCDMA
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


The power reduction gain of average power used by voice users is listed in Table 3.1.2.2.2. Compared with Legacy R99 with “Slot Format #8”, the average power reduction gains are 3.66 dB and 3.60 dB for PA3 and VA30 in E-WCDMA, respectively.

Table 3.1.2.2.2 - Power reduction gain of average power used by voice users for E-WCDMA
	Power Reduction Gains (dB)

	Number of voice users per cell
	Fader Model

	
	PA3
	VA30

	8
	3.72
	3.87

	16
	3.81
	3.63

	24
	3.80
	3.50

	32
	3.72
	3.51

	40
	3.64
	3.56

	48
	3.27
	3.51


4
Conclusions
From link level simulation and system level simulation, it is observed that early termination provides more than 2dB power reduction gain for voice users both in UL and in DL. The power reduction of voice users can be translated into the increase of HSPA throughput.
The above power reduction gain can be even larger if the proposed optimized Slot Formet#17 (E-WCDMA) is used together with FET, which means even higher HSDPA throughput. 

Proposal: It is proposed to discuss and capture the presented simulation results in the corresponding sections of TR for DCH Enhancement for UMTS SI.
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