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1
Introduction

This paper goes over the link level impact of gating the DPCCH in the UL of UTRA. [1] went over different gating patterns for DPCCH investigating preambles and postambles around the E-DCH transmission and characterizing the link performance in terms of BLER for the E-DPDCH and E-DPCCH.

This contribution further elaborates the characterization of link level impact of DPCCH gating by assessing the demodulation performance with HARQ enabled and with time-tracking (TTL) as well as frequency-tracking loops (FTL). Realistic channel estimation is also used. 

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.

2
Simulation Assumptions

This section goes over the assumptions for the link-level simulations.

· 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 sims as well as DPCCH gated simulations.

· Frequency Tracking: 1st order loop. Same loop gain for DPCCH non-gated sims 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 (as in [1]). 

· Outer loop: enabled with 1%  residual  BLER target

· Channel models: AWGN (for simulation cross-check), PA3, VA120. 

· Transmission block size (data rate): 128 bits block size i.e., 64kbps over single transmission (16kbps after 4 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: 2,   (6 pilot symbols out of 10 symbols)

· Gating patterns: 

· 0% gating illustrated in Figure 1 (baseline reference),

· 50% gating illustrated in Figure 2 (equivalent to 2 active HARQ processes out of 8 with corresponding preamble/postamble), 

· data transmission for simulation always in same HARQ process and only in one of  the  two active HARQ processes

· 75% gating illustrated in Figure 3 (1 active HARQ process out of 8 with corresponding preamble/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: 4.
3
Simulation Results
The following figures 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 AWGN and PA3. 
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Figure 4. AWGN channel, different gating patterns, Combined Eb/Nt per antenna 
with TTL and FTL.
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Figure 5. AWGN channel, different gating patterns, Combined Eb/Nt per antenna 
without TTL and FTL.
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Figure 6. PA3 channel, different gating patterns, Combined Eb/Nt per antenna 
with TTL and FTL.
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Figure 7. PA3 channel, different gating patterns, Combined Eb/Nt per antenna 
without TTL and FTL.
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Figure 8. VA120 channel, different gating patterns, Combined Eb/Nt per antenna 
with TTL and FTL.

The following tables summarize the results with FTL and TTL enabled. 
	
	No Gating
	Gating 50%
	Gating 75%

	MinEbnT @ opt T/P / 

Effective MinEbnT @ opt T/P
	1.15
2.85
	1.40
2.25
	1.97
2.07

	MinEcpnT @ opt T/P /

Effective MinEcpnT @ opt T/P
	-27.2
-29.36
	-26.17
-27.71
	-25.17
-26.07

	Optimal T/P / 

Effective Optimal T/P
	9
13
	8
11
	8
10

	Effective Ec/Nt
	-14.96
	-15.72
	-15.58


Table 1. AWGN with FTL TTL
	
	No Gating
	Gating 50%
	Gating 75%

	MinEbnT @ opt T/P / 

Effective MinEbnT @ opt T/P
	1.24
3.05
	1.56
2.67
	2.54
3

	MinEcpnT @ opt T/P /

Effective MinEcpnT @ opt T/P
	-26.41
-28.75
	-25.71
-26.67
	-23.88
-24.44

	Optimal T/P / 

Effective Optimal T/P
	8
12
	8
10
	8
9

	Effective Ec/Nt
	-14.62
	-15.26
	-14.29


Table 2. PA3 16kbps with FTL TTL
	
	No Gating
	Gating 50%
	Gating 75%

	MinEbnT @ opt T/P / 

Effective MinEbnT @opt T/P
	4.17
6.34
	4.88
6.11
	4.90
5.46

	MinEcpnT @ opt T/P /

Effective MinEcpnT @opt T/P
	-22.11
-24.56
	-20.70
-22.60
	-20.15
-21.89

	Optimal T/P / 

Effective Optimal T/P
	7
11
	6
9
	5
8

	Effective Ec/Nt
	-10.71
	-11.27
	-12.40


Table 3. VA120 with TTL FTL
Finally, 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 128 bits. 
	
	50% gating gain over
0% gating
	75% gating gain over
0% gating 

	AWGN
	0.76
	0.62

	PA3
	0.64
	-0.33

	VA120
	0.56
	1.69


Table 4. Summary of Results
As we can see from Table 4, for the TBS of the evaluation i.e., 128 bits, the 50% gating provides gains between 0.56dB and 0.76dB. The gains range much more for the 75% gating where we go from a 1.69dB gain for the VA120 case to an actual loss of 0.33dB for the PA3 case.  

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
Conclusions

This contribution has shown a link level analysis to characterize the data demodulation impact with various levels of gating. Despite converging to a larger power control set-point with gating, the average interference created by the gating users ranges from 0.56 dB to 0.76 dB below the nominal interference (no gating users) for the 50% gating case, and from 0.33 dB above to 1.69 dB below the nominal interference (no gating users) for the 75% gating case. 
As a result, a moderate 50% gating is seen appropriate for the transport block size of the analysis i.e., 128 bits.

Simulations for other transport block sizes will be presented in future meetings. Also, impact of DPCCH demodulation in the absence of data over the E-DCH will be analyzed in future documents. 

Therefore, DPCCH gating appears as an attractive concept to support as part of the ConCon WI. The results presented in this document are recommended to be captured into [2].  
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