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4.2.2.3
Uplink link performance

Table 4.2.2.3-1: Simulation parameters

	Parameter
	Value
	Comment

	Channel model
	Pedestrian A, 3 km/h

Vehicular A, 30 km/h
	

	Data rates
	160 kbps (2ms TTI, SF8)

64 kbps (10 ms TTI, SF16)
	1 VoIP packet every 20 ms

2 VoIP packets every 40 ms

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0dB
	

	Power Control
	ON (error: 4%)
	1 dB step size

	Channel Estimation
	Realistic
	

	Rx Antennas
	2
	

	Eb/N0 dB
	E-DPxCH+DPCCH
	Average over both antennas

	HARQ
	On
	

	Traffic model
	VoIP with 100% voice activity
	320 bits every 20 ms / 640 bits every 40 ms


The results below simulate gated DPCCH with 0,1,2,3 and 4 slot preamble and with a continuous (R’6) DPCCH as a reference scenario.

Simulation results for 10 ms TTI and 64 kbps instantaneous data rate (two new VoIP packets transmitted every 40 ms). 

Simulation results for 2 ms TTI and 160 kbps instantaneous data rate (a new VoIP packets transmitted every 20 ms).

Y-axis of the figures 4.2.2.3-1 and 4.2.2.3-3 correspond to the HARQ operating point indicating the throughput of an individual packet. Instantaneous data rate / throughput = average # of transmissions per packet.
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Figure 4.2.2.3-1: E-DCH performance with Gating, 10 ms TTI, 64 kbps instantaneous, 16 kbps average data rate

[…]
4.2.2.3.1
Additional Link Level Results
This section goes over the link level impact of gating the DPCCH in the UL of UTRA over active and inactive data transfers. Results in this section further elaborate on the characterization of link level impact of DPCCH gating by assessing the demodulation performance with HARQ enabled, realistic channel estimation and with time-tracking (TTL) as well as frequency-tracking loops (FTL). 

Incorporating the TTL and FTL into the simulations gives a clearer indication on whether or not synchronization issues may appear from the gating of the UL DPCCH.
4.2.2.3.1.1
Simulation Assumptions

· Channel estimation: Realistic. Non-causal FIR filter over 4 slots: same channel estimation used for non-gated DPCCH simulations as well as DPCCH gated simulations.

· Time Tracking: 1st order loop. Same loop gain for DPCCH non-gated simulations as well as DPCCH gated simulations. The time tracking loop in the simulations for inactive data periods takes into consideration the code Doppler to assess any synchronization issue for long gating periods.
· Frequency Tracking: 1st order loop. Same loop gain for DPCCH non-gated simulations as well as DPCCH gated simulations. The initial frequency error is set to 200 Hz.

· UL Power Control: UE transmit power adjusted just over the non-gated periods, over the gated periods the transmit power is on hold. 

· Outer loop: 
· Enabled with 1% residual  BLER target for simulations over active data periods.
· Enabled and based on a target Pilot symbol error rate over inactive data periods.
· Channel models: AWGN (for simulation cross-check), PA3, VA120. 

· Transmission block size (data rate): 296 bits block size i.e., 148 kbps over single transmission (49.33 kbps after 3 transmissions).

· E-DCH Beta factors: from 0 to 20 dB

· Data activity: 100% over one HARQ process (when a packet is positively acknowledged, a new packet is transmitted). 

· DPCCH slot format: 0,   (6 pilot symbols out of 10 symbols)

· Gating patterns: 

· 0% gating: continuous DPCCH transmission as illustrated by Figure 1.

· 50% gating: DPCCH transmitted over 2 HARQ processes every 8. Transmitted with 2-slot preamble and 1-slot postamble as illustrated by Figure 2.
· 75% gating: DPCCH transmitted over 1 HARQ process every 8. Transmitted with 2-slot preamble and 1-slot postamble as illustrated by Figure 3.
· 87.5% gating: DPCCH transmitted over 1 HARQ process every 16. Transmitted with 2-slot preamble and 1-slot postamble.
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Figure 1. Baseline reference with continuous DPCCH transmission.
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Figure 2. 50% gated DPCCH.
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Figure 3. 75% gated DPCCH.

· Rx antennas: 2.

· Max number of transmissions: 3.
4.2.2.3.1.2
Simulation Results

4.2.2.3.1.2.1
Simulations Results Over Data Active Periods
Figures 4-9 present results for the scenarios considered. The figures show:

· Combined Eb/Nt (per antenna) - figures at the left. DPCCH overhead taken into account just when E-DCH is active.

· Effective combined Eb/Nt (per antenna) – figures at the right. DPCCH overhead taken into account regardless E-DCH is active or not.

To isolate the power control impact, results without TTL and FTL are shown for all channels.


[image: image6]

 SHAPE  \* MERGEFORMAT 
[image: image7]
Figure 4. AWGN channel, different gating patterns, Combined Eb/Nt per antenna 
with TTL and FTL, target rate 49.3kbps.
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Figure 5. AWGN channel, different gating patterns, Combined Eb/Nt per antenna 
without TTL and FTL, target rate 49.3kbps.
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Figure 6. PA3 channel, different gating patterns, Combined Eb/Nt per antenna 
with TTL and FTL, target rate 49.3kbps.
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Figure 7. PA3 channel, different gating patterns, Combined Eb/Nt per antenna 
without TTL and FTL, target rate 49.3kbps.
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Figure 8. VA120 channel, different gating patterns, Combined Eb/Nt per antenna 
with TTL and FTL, target rate 49.3kbps.
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Figure 9. VA120 channel, different gating patterns, Combined Eb/Nt per antenna 
without TTL and FTL, target rate 49.3kbps.

Tables 1-3 summarize the results with FTL and TTL enabled. 
	
	No Gating
	Gating 50%
	Gating 75%

	MinEbnT @ opt T/P / 

Effective MinEbnT @ opt T/P
	0.26

1.65
	0.47

1.27
	1.04

1.36

	MinEcpnT @ opt T/P /

Effective MinEcpnT @ opt T/P
	-24.73

-27.31
	-24.49

-25.73
	-22.85

-24.12

	Optimal T/P / 

Effective Optimal T/P
	10

14
	10

12
	9

11

	Effective Ec/Nt
	-12
	-12.79
	-12.54


Table 1. AWGN with TTL FTL target rate 49.3kbps.

	
	No Gating
	Gating 50%
	Gating 75%

	MinEbnT @ opt T/P / 

Effective MinEbnT @ opt T/P
	0.33

1.73
	0.64

1.50
	1.80

2.42

	MinEcpnT @ opt T/P /

Effective MinEcpnT @ opt T/P
	-23.92

-27.02
	-23.83

-25
	-21

-21.66

	Optimal T/P / 

Effective Optimal T/P
	9

14
	10

12
	9

10

	Effective Ec/Nt
	-11.68
	-12.13
	-10.69


Table 2. PA3 with FTL TTL target rate 49.3kbps.

	
	No Gating
	Gating 50%
	Gating 75%

	MinEbnT @ opt T/P / 

Effective MinEbnT @opt T/P
	2.73

4.80
	3.05

4.20
	3.18

3.64

	MinEcpnT @ opt T/P /

Effective MinEcpnT @opt T/P
	-19.89

-22.30
	-18.79

-21.35
	-19.36

-20.18

	Optimal T/P / 

Effective Optimal T/P
	8

12
	7

11
	8

9

	Effective Ec/Nt
	-8.10
	-8.88
	-9.78


Table 3. VA120 with TTL FTL target rate 49.3kbps.

Table 4 presents the gains of the two considered gating schemes (50% and 75%) with respect to no-gating.  For the transport block size of the evaluation i.e., 296 bits, the 50% gating provides gains between 0.45dB and 0.79dB. The gains range much more for the 75% gating where we go from a 1.68dB gain for the VA120 case to an actual loss of 0.99dB for the PA3 case.  

	
	50% gating gain over
0% gating
	75% gating gain over
0% gating 

	AWGN
	0.79
	0.54

	PA3
	0.45
	-0.99

	VA120
	0.78
	1.68


Table 4. Summary of Results for target rate 16kbps
In general, the gains provided by the 50% gating are higher than 75% for AWGN and PA3 channel models.

These gains at the link level directly yield a reduction in the contribution to the interference rise and therefore help into the overall system capacity improvement. 

4.2.2.3.1.2.1
Simulations Results Over Data Inactive Periods

For the simulations over inactive data periods and due to lack of data blocks, a power control loop based on Pilot symbol error rate is used. Tables 5 - 8 show the results of calibrating this outer loop power control method with the regular outer loop power control method based on E-DPDCH BLER. The verification is performed for a number of channel models and T/P operating points.
 
	 
	Eb/Nt
	Pilot Ec/Nt
	E-DPDCH BLER
	Pilot SER

	BLER based outer loop
	0.28
	-23.86
	0.0104
	0.0588

	Pilot SER based outer loop
	0.22
	-24.08
	0.0113
	0.0613


Table 5. PedA3 channel model without TTL FTL, Max 3ReTX target rate 49.3 kbps, T/P=9
 
 
	 
	Eb/Nt
	Pilot Ec/Nt
	E-DPDCH BLER
	Pilot SER

	BLER based outer loop
	1.18
	-25.91
	0.01030
	0.090754

	Pilot SER based outer loop
	1.16
	-25.98
	0.01080
	0.092509


Table 6. PedA3 channel model without TTL FTL, Max 4ReTX target rate 16 kbps, T/P=7
 
 
	 
	Eb/Nt
	Pilot Ec/Nt
	E-DPDCH BLER
	Pilot SER

	BLER based outer loop
	3.82
	-22.48
	0.01040
	0.01275

	Pilot SER based outer loop
	3.83
	-22.52
	0.00801
	0.01277


Table 7. Va120 channel model without TTL FTL, Max 4ReTX target rate 16 kbps, T/P=7
 
 
	 
	Eb/Nt
	Pilot Ec/Nt
	E-DPDCH BLER
	Pilot SER

	BLER based outer loop
	2.73
	-20.59
	0.0104
	0.00735

	Pilot SER based outer loop
	2.71
	-20.58
	0.0073
	0.00712


Table 8. Va120 channel model without TTL FTL, Max 3ReTX target rate 49.3 kbps, T/P=9
 
From the results above, we can see that the outer-loop power control method based on Pilot SER yields practically the same result as the traditional outer-loop power control method based on E-DPDCH BLER. Therefore, given that over inactive periods there will not be sufficient packets to base the outer-loop power control on the E-DPDCH BLER, the Pilot SER method appears to be a viable alternative. 
Tables present results for the scenarios considered. The Tables show:

· Pilot Ec/Nt (Ecp/Nt).

· Effective Pilot Ec/Nt (Eff. Ecp/Nt): normalized to the effective transmission ratio of DPCCH.

Results with no Code Doppler
The results in this subsection assume the paths of the traffic models under investigation to remain at a fixed time offset for the entire simulation length. Note that this is an unrealistic assumption as the UE speed will create Code Doppler that will skew in time the receive chips. Performance with Code Doppler is investigated in the next subsection.
Tables 9-10 present the performance of DPCCH demodulation for continuous reception (no gating) and three DPCCH gating levels. 

	Results in dB
	No gating
	Gating 50%
	Gating 75%
	Gating 87.5%

	Ecp/Nt
	-24.83
	-24.72
	-24.29
	-23.50

	Eff. Ecp/Nt
	-24.83
	-27.72
	-30.29
	-32.50


Table 9. PedA3 channel model with TTL FTL, no code Doppler
	Results in dB
	No gating
	Gating 50%
	Gating 75%
	Gating 87.5%

	Ecp/Nt
	-21.27
	-21.18
	-21.11
	-21.03

	Eff. Ecp/Nt
	-21.27
	-24.18
	-27.11
	-30.03


Table 10. VA120 channel model with TTL FTL, no code Doppler
Table 11 summarizes the performance gain of DPCCH gating for the three different DPCCH gatings. 

	Results in dB
	Gain gating 50% over 0% gating
	Gain gating 75% over 0% gating
	Gain gating 87.5% over 0% gating

	PA3
	2.89
	5.46
	7.67

	VA120
	2.91
	5.84
	8.76


Table 11. DPCCH gating gain with TTL FTL, no code Doppler
From the results in Table 11, the gains of DPCCH gating over inactive periods grow for larger gating periods. As we can see the gains for VA120 are very close to the ideal gains of 3dB, 6dB and 9dB for 50%, 75% and 87.5 gating respectively. 
Results with Code Doppler
The results in this subsection assume take into account Code Doppler and therefore the DPCCH chips will skew over time. 
Tables 12-13 present the performance of DPCCH demodulation for continuous reception (no gating) and three DPCCH gating levels.

	Results in dB
	No gating
	Gating 50%
	Gating 75%
	Gating 87.5%

	Ecp/Nt
	-24.83
	-24.69
	-23.87
	-23.39

	Eff. Ecp/Nt
	-24.83
	-27.69
	-29.87
	-32.39


Table 12. PedA3 channel model with TTL FTL, code Doppler
	Results in dB
	No gating
	Gating 50%
	Gating 75%
	Gating 87.5%

	Ecp/Nt
	-20.92
	-20.29
	-20.06
	-19.17

	Eff. Ecp/Nt
	-20.92
	-23.29
	-26.06
	-28.17


Table 13. VA120 channel model with TTL FTL, code Doppler
Table 14 summarizes the performance gain of DPCCH gating for the three different DPCCH gatings. 

	Results in dB
	Gain gating 50% over 0% gating
	Gain gating 75% over 0% gating
	Gain gating 87.5% over 0% gating

	PA3
	2.86
	5.03
	7.56

	VA120
	2.37
	5.14
	7.25


Table 14. DPCCH gating gain with TTL FTL, code Doppler
From the results in Table 14, the gains of DPCCH gating over inactive periods grow for larger gating periods. As we can see, now the gains are further away from the ideal gains of 3dB, 6dB and 9dB for 50%, 75% and 87.5 gating respectively. 
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