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Background

In the last meeting, GBT provided some preliminary simulations that compared open loop power control versus closed loop power control in the UMTS air interface for FACH. The preliminary results indicated a considerable potential gain in indoor environment. The gain was less for the Vehicular environment. 

There were several issues regarding the first set of simulations: 

1. The dynamic range was 60 dB. Lower dynamic ranges such as 20 dB, 40 dB are more appropriate for the downlink.

2. Since the operation of the receiver diversity and STTD are identical mathematically, we could infer the potential gains with receiver diversity operation. However, the details of operation of STTD with closed loop power control were also simulated in the new sets of results.

3. The impact of longer interleaving depth such as 20 ms, 40 ms and 80 ms have also been simulated in the current simulations.

4. The previous simulations did not include the impact of the bursty-ness of the downlink transmissions. This might have an impact on the performance of power control due to initial convergence effect. The new set of simulation results are performed in a discontinuous setting rather than a continuous one. 

Results

The common set up was as follows: 2 path channel (0, -10 dB), STTD (2 antennas with ½ power each compared with non-STTD), ½ conv code, SF=64

Simulation Run#1:

	Dynamic range
	(-10 dB, _+30 dB

	Interleaving
	40 ms

	Fading
	5.56 Hz

	2376 bits
	4800 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	750

	Power Control
	CLPC: Continuous


	Eb/N0
	BER
	FER

	5.07 dB
	.221
	.981

	6.07 dB
	.00174
	.165

	7.07 dB
	
	


Simulation Run #2:

	Dynamic range
	NA

	interleaving
	40 ms

	Fading
	5.56 Hz

	2376 bits
	4800 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	750

	Power Control
	Open Loop PC


	Eb/N0
	BER
	FER

	6.07 dB
	.033
	.192

	8.07
	.0055
	.062


Simulation Run #3:

	Dynamic range
	(-10 dB, _+30 dB

	Interleaving
	20 ms

	Fading
	5.56 Hz

	1176 bits
	2400 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	1250

	Power Control
	CLPC: Continuous


	Eb/N0
	BER
	FER

	5.07 dB
	.221
	.929

	6.07 dB
	.0046
	.158


Simulation Run #4

	Dynamic range
	NA

	interleaving
	20 ms

	Fading
	5.56 Hz

	1176 bits
	2400 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	1250

	Power Control
	Open Loop PC


	Eb/N0
	BER
	FER

	6.07 dB
	.025
	.178

	8.07
	.0062
	.061

	10.07
	.00123
	.014


Simulation Run #5:

	Dynamic range
	(-10 dB, _+30 dB

	Interleaving
	10 ms

	Fading
	5.56 Hz

	576 bits
	1200 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	3000

	Power Control
	CLPC: Continuous


	Eb/N0
	BER
	FER

	6.07 dB
	.0125
	.1625

	7.07 dB
	.00182
	.0227


Simulation Run #6

	Dynamic range
	NA

	interleaving
	10 ms

	Fading
	5.56 Hz

	576 bits
	1200 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	2000

	Power Control
	Open Loop PC


	Eb/N0
	BER
	FER

	6.07 dB
	.03
	.183

	8.07
	.0075
	.060

	10.07
	.00147
	.014


Simulation Run #7:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	10 ms

	Fading
	5.56 Hz

	576 bits
	1200 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	2000

	Power Control
	CLPC: Bursty 


	Eb/N0
	BER
	FER

	6.07 dB
	.014 
	.127

	7.07
	.00183
	.023


Simulation Run #8:

	Dynamic range
	(-10 dB, _+10 dB

	Interleaving
	10 ms

	Fading
	5.56 Hz

	576 bits
	1200 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	2000

	Power Control
	CLPC: Bursty 


	Eb/N0
	BER
	FER

	6.07 dB
	.0145
	.1845

	7.07 dB
	.0018
	.023


Simulation Run #9:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	10 ms

	Fading
	30 Hz

	576 bits
	1200 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	2000

	Power Control
	CLPC: Bursty 


	Eb/N0
	BER
	FER

	5.57 dB
	.026
	.242

	6.07 dB
	.0089
	.1175


Simulation Run #10:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	40 ms

	Fading
	5.56 Hz

	2376 bits
	4800 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	750

	Power Control
	CLPC: Bursty 


	Eb/N0
	BER
	FER

	5.57
	.015
	.4

	6.07 dB
	.0009
	.089


Simulation Run #11:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	40 ms

	Fading
	30 Hz

	2376 bits
	4800 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	750

	Power Control
	CLPC: Bursty 


	Eb/N0
	BER
	FER

	6.07 dB
	.00033
	.073


Simulation Run #12:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	80 ms

	Fading
	5.56 Hz

	4676 bits
	9600 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	500

	Power Control
	Open LPC


	Eb/N0
	BER
	FER

	4.07 dB
	.0596
	.47

	6.07 dB
	.015
	.198

	8.07 dB
	.0027
	.048


Simulation Run #13:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	80 ms

	Fading
	5.56 Hz

	4676 bits
	9600 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	500

	Power Control
	CLPC, bursty


	Eb/N0
	BER
	FER

	5.07
	.069
	.853

	5.57
	.0059
	.51

	6.07 dB
	.000123
	.094


Simulation Run #14:

	Dynamic range
	(-5 dB, _+15 dB

	Interleaving
	80 ms

	Fading
	30 Hz

	4676 bits
	9600 encoded bits

	Channel Rate
	60 kbps

	No. of Frames
	500

	Power Control
	CLPC/bursty


	Eb/N0
	BER
	FER

	6.07 dB
	.0002
	.080


Conclusions

Longer interleaving slightly improves performance in indoor environment. However, the closed loop power control remains a strong enhancement method specially at higher data rates. This enhancement increases with increasing interleaving depth up to 40 ms in case of slow fading environment.

Lowering the dynamic range from 60 dB to 40 dB lowered the gain slightly. However, as we changed the dynamic range from 40 dB [-10 dB- + 30 dB] to 20 dB [-5 dB, 15 dB] , we did not observe significant change. 

Introduction of discontinuous transmission did not thin the gain in indoor environment. 

Using BER=.01-.001, there is roughly 1.5-3 dB gain when CLPC is introduced. This is true for most simulation runs performed here. 

Recommendation

In light of the proven gains in this contribution and R100-0687, we recommend WG1 to report to RAN that optimization of Cell-FACH state is feasible with introduction of CLPC on the downlink common channels such as FACH. 

