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1. Introduction

This contribution provides the evaluation results on uplink aspects of the solutions for the technical report for the study item on downlink enhancements for UMTS [1][2].
2. Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
x.1.2.4
Uplink evaluation results 

x.1.2.4.1 Link evaluation results (R1-150614)
Link simulation results of E-DPDCH performance with residual BLER for fast power control (1500Hz) and slow power control (300Hz) are provided in Table x1 and Table x2, showing 2 HARQ transmissions and 4 HARQ transmissions, respectively. It should be noted that when applying legacy TPC update frequency of 1500Hz, a higher DL TPC error rate could be targeted. Table x3 shows Rx Ec/No difference (dB) corresponding to DL TPC error 10%@1500Hz and DL TPC error 1%@300Hz.
Table x1 E-DPDCH received Ec/N0 (dB) with 1 % Residual BLER (2 HARQ Transmissions)
	PC
	Rx Ec/No (dB)

	Frequency (Hz)
	Error (%)
	PA 3
	VA30
	VA120
	UL case 4

	1500
	4
	-11.16
	-10.31
	-9.84
	-9.52

	
	10
	-10.98
	-9.88
	-9.42
	-9.11

	300
	1
	-10.62
	-8.95
	-9.46
	-9.27

	
	4
	-10.30
	-8.88
	-9.44
	-9.22

	
	10
	-9.81
	-8.52
	-9.13
	-9.09


Table x2 E-DPDCH received Ec/N0 (dB) with 1 % Residual BLER (4 HARQ Transmissions)

	PC
	Rx Ec/No (dB)

	Frequency (Hz)
	Error (%)
	PA 3
	VA30
	VA120
	UL case 4

	1500
	4
	-14.41
	-13.46
	-13.09
	-12.38

	
	10
	-14.15
	-13.22
	-12.86
	-12.22

	300
	1
	-14.06
	-12.61
	-12.97
	-12.30

	
	4
	-13.95
	-12.59
	-12.83
	-12.25

	
	10
	-13.60
	-12.44
	-12.76
	-12.12


Table x3: Rx Ec/No difference (dB) corresponding to (DL TPC error 10%@1500Hz – DL TPC error 4%@300Hz )
	
	PA3
	VA30
	VA120
	Case 4

	2-HARQ
	-0.68
	-0.93
	0.04
	0.16

	4-HARQ
	-0.2
	-0.61
	0.11
	0.08


x.1.2.4.2 Link evaluation results (R1-150340)
In the uplink simulations, the evaluation has considered three different test cases. In Table x4, some of the simulation assumptions are listed, the other assumptions are provided in Annex A.x, link simulation assumptions.

Table x4, Simulation Assumptions

	Parameter
	Test Case 1 (TC1)
	Test Case 2 (TC2)
	Test Case 3 (TC3)

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH
	E-DPDCH, E-DPCCH, DPCCH
	DPDCH, DPCCH

	E-DCH TTI [ms]
	10
	2
	N/A

	TBS [bits]
	5076
	355
	amr speech 12.2k 

	spreading factor
	1xSF4
	1xSF4
	SF64

	20*log10(βed/βc) (dB)
	8.94
	8.94
	N/A

	20*log10(βec/βc) (dB)
	-1.94
	-1.94
	N/A

	Target Number of H-ARQ Transmissions
	2 
	1, 2
	N/A

	Channel Encoder
	Turbo Encoder
	Turbo Encoder
	Convolutional Encoder

	Number of iterations for turbo decoder
	8
	8
	N/A

	UL TPC Error (sent on F-DPCH)
	0, 0.04, 0.1
	0, 0.04, 0.1
	0, 0.04, 0.1

	Propagation Channel
	PA3, VA30, VA120, Case 4*
	PA3, VA30, VA120, Case 4*
	PA3, VA30, VA120, Case 4*

	Power Control Frequency
	300Hz, 1500Hz
	300Hz, 1500Hz
	300Hz, 1500Hz


*The propagation channel Case 4 is for the uplink, which has a speed of 250km/h in the simulated frequency band and is different from the Case 4 for downlink.

Link simulation results regarding to the test cases are listed in Table x5~Table x8. Table x9 shows Rx Ec/No difference (dB) corresponding to DL TPC error 10%@1500Hz and DL TPC error 4%@300Hz.

Table x5: Rx Ec/No (dB) corresponding to 1% residual BLER (PA3)
	Test Case
	PC

Frequency (Hz)
	DL TPC Error 

	
	
	0
	0.04
	0.1

	TC1
	1500
	-11.4
	-11.4
	-11.2

	
	300
	-10.9
	-10.8
	-10.6

	TC2, 

1-HARQ
	1500
	-11.2
	-11.0
	-10.7

	
	300
	-10.9
	-10.7
	-10.4

	TC2, 

2-HARQ
	1500
	-13.6
	-13.5
	-13.3

	
	300
	-13.3
	-13.2
	-13.0

	TC3
	1500
	-20.8
	-20.7
	-20.5

	
	300
	-19.9
	-19.8
	-19.6


Table x6: Rx Ec/No (dB) corresponding to 1% residual BLER (VA30)
	Test Case
	PC

Frequency (Hz)
	DL TPC Error

	
	
	0
	0.04
	0.1

	TC1
	1500
	-10.7
	-10.4
	-10.1

	
	300
	-9.6
	-9.6
	-9.5

	TC2,

1-HARQ
	1500
	-9.0
	-8.7
	-8.2

	
	300
	-7.5
	-7.5
	-7.5

	TC2,

2-HARQ
	1500
	-12.1
	-11.9
	-11.7

	
	300
	-11.6
	-11.5
	-11.4

	TC3
	1500
	-20.2
	-20.0
	-19.7

	
	300
	-19.6
	-19.5
	-19.3


Table x7: Rx Ec/No (dB) corresponding to 1% residual BLER (VA120)
	Test Case
	PC

Frequency (Hz)
	DL TPC Error

	
	
	0
	0.04
	0.1

	TC1
	1500
	-10.2
	-10.1
	-9.7

	
	300
	-10.1
	-10.0
	-9.8

	TC2,

1-HARQ
	1500
	-8.0
	-7.9
	-7.6

	
	300
	-8.3
	-8.3
	-8.2

	TC2,

2-HARQ
	1500
	-11.2
	-11.1
	-10.9

	
	300
	-11.6
	-11.6
	-11.5

	TC3
	1500
	-19.4
	-19.3
	-19.1

	
	300
	-19.3
	-19.3
	-19.0


Table x8: Rx Ec/No (dB) corresponding to 1% residual BLER (Case 4)
	Test Case
	PC

Frequency (Hz)
	DL TPC Error

	
	
	0
	0.04
	0.1

	TC1
	1500
	-10.3
	-10.2
	-9.9

	
	300
	-10.0
	-9.9
	-9.8

	TC2,

1-HARQ
	1500
	-8.8
	-8.6
	-8.4

	
	300
	-9.1
	-9.1
	-8.9

	TC2,

2-HARQ
	1500
	-11.4
	-11.2
	-11.0

	
	300
	-11.6
	-11.6
	-11.5

	TC3
	1500
	-19.1
	-19.0
	-18.7

	
	300
	-18.9
	-18.9
	-18.7


Table x9: Rx Ec/No difference (dB) corresponding to (DL TPC error 0.1@1500Hz – DL TPC error 0.04@300Hz )
	
	PA3
	VA30
	VA120
	Case 4

	TC1
	-0.4
	-0.5
	0.3
	0

	TC2, 1-HARQ
	0
	-0.7
	0.7
	0.7

	TC2, 2-HARQ
	-0.1
	-0.2
	0.7
	0.6

	TC3
	-0.7
	-0.2
	0.2
	0.2


x.1.2.4.3 Link evaluation results (R1-150543)
Table x10 presents the Rx Ec/No values corresponding to 1% residual BLER. Table x11 shows Rx Ec/No difference (dB) corresponding to DL TPC error 10%@1500Hz and DL TPC error 4%@300Hz.
Table x10: Rx Ec/No corresponding to 1% residual BLER

	PC 
	PC 
	Ec/No (dB) for BLER of 1%@2Tx
	Ec/No(dB) for BLER of 1%@4Tx

	frequency (Hz)
	error (%)
	PA 3
	VA30
	VA120
	case 4
	PA 3
	VA30
	VA120
	case 4

	1500
	4
	-8.90
	-8.04
	-7.41
	-7.69
	-11.95
	-11.1
	-10.5
	-10.75

	
	10
	-8.69
	-7.70
	-7.14
	-7.42
	-11.75
	-10.9
	-10.33
	-10.54

	300
	4
	-8.14
	-7.00
	-7.15
	-7.42
	-11.65
	-10.55
	-10.4
	-10.62

	
	10
	-7.53
	-6.75
	-6.88
	-7.16
	-11.35
	-10.37
	-10.26
	-10.47


Table x11: Rx Ec/No difference in (dB) corresponding to (DL TPC error 10%@1500Hz – DL TPC error 4%@300Hz )
	
	PA3
	VA30
	VA120
	Case 4

	2-HARQ
	-0.55
	-0.7
	0.01
	0

	4-HARQ
	-0.1
	-0.35
	0.07
	0.08


x.1.2.4.4 Observations from the uplink evaluations
Comparisons are made on 10% DL TPC BER @ 1500Hz and 4% DL TPC BER @ 300Hz according the results shown in Table x3, Table x9 and Table x11. It can be observed if the UE moves at low speed, some performance loss around 0.4dB~0.65dB is observed for PA3 channel, and 0.5dB~0.93dB for VA30 channel. If the UE moves at high speed, some performance gain around 0.01dB~0.3dB is observed for VA120 channel, and 0dB~0.16dB for Case 4 channel.

It can be noted that when the uplink is configured with 4-HARQ transmissions, the performance loss from 300Hz at PA3 is reduced to 0.1dB~0.2dB for PA3 channel, and 0.35dB~0.61dB for VA30 channel. As a result, it can be seen that 4-HARQ transmission can be useful to reduce the uplink transmit power. It is expected that a similar trend would be seen for 2msec and 4 transmissions. However, it is also noted that applying 4 transmissions with 10msec TTI would lead to excessive delays and is not a typical configuration. 

When the uplink is configured with 1-HARQ transmission, the performance difference from 300Hz and 1500Hz can be seen from Table x9, TC2, 1-HARQ. It can be observed that there is no performance difference for 300Hz and 1500Hz for PA3 channel, but 0.7dB loss for VA30 channel, and 0.7dB gain for VA120 channel and Case 4 channel. Thus it can be concluded that even for situations in which HARQ would not be applied, the UL performance is similar in magnitude to 2 HARQ transmissions. However, it is noted that 1-HARQ transmission is not a typical configuration in the uplink.
 [-------------------------------------------------------------TEXTOMITTED------------------------------------------------------------]
3. Conclusion
It is proposed to agree to and capture the text proposal presented in this document in the downlink enhancements for UMTS TR [2].
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