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Simulated Results of Nokia’s Downlink Power Control Scheme for a 12.2kbps Bearer

Introduction

A proposal for an enhanced power control scheme for release 6 was made at WG1 #28 in Seattle, August 2002 [1].

It was mentioned during that meeting that some concerns existed with regards to the signalling reliability of the scheme [2].

Simulations were conducted and were then presented at WG1 #28bis in Oulu, October 2002 [3].  These simulations showed that there was indeed a problem with the signalling reliability of the scheme, especially for low rate UL bearers.  Specifically a 7.3 kbps bearer was studied in [3] and shown to exhibit poor up/down decision error rate (typically 10 to 15% dependent upon channel type and speed).

Comment was passed at WG1 #28bis and again via the WG1 email reflector that simulation of the 7.3kbps bearer was not representative of a ‘normal’ system and did not allow for direct comparison to the 12.2kbps voice service studied in [1].

It is stressed that the choice of the 7.3kbps bearer was carefully made in order to test the proposed scheme under reasonable system scenarios.  The 7.3kbps bearer (which is a valid bearer described in 34.108) was selected due to the fact that it occupies the minimum resource unit (1 code at spreading factor 16) and uses a 1/3 rate code with little or no rate matching.  It thus represents a reasonable bearer for study, since it is for these low-rate bearers that TPC reliability is least good and it is important that any proposal if applied to the system as a whole, is able to operate under these conditions (as the current Rel. 99/4/5 TPC scheme was designed to do).

It is felt that notwithstanding the comments at WG1 #28bis, comparison with a 12.2kbps bearer is of little interest to this debate.  However, in the interests of completeness, IPWireless have additionally simulated this bearer and the results are provided within this document for information.

Simulation Methodology

The same simulation set up was used as is described in [3].  However, the link-level BLER curve for AWGN was modified according to the higher bearer rate of 12.2kbps.

Due to the fact that the processing gain for the TPC commands is unaffected as a function of bearer rate (TPC symbols always use SF16), the TPC curve remains unaffected and hence TPC reliability is improved for the link as a whole (through the higher C/I operating point required to achieve 5% BLER for the DCH).

Results

The 12.2kbps bearer was analysed in order to evaluate the relative mean Node-B transmit powers required to achieve a DCH BLER of 5%, using different TPC schemes.  The TPC schemes studied were:-

· Rel 99/4/5 TPC scheme, 1dB step size

· Rel 99/4/5 TPC scheme, 2dB step size

· Rel 99/4/5 TPC scheme, 3dB step size

· Multi-level feedback scheme, 1 and 2dB step size, “symmetric” [1]
· Multi-level feedback scheme, 1, 2dB and 1, 3dB step sizes, asymmetric [1]
Although the results in [1] pertain only to 1m/s (3.6kmph), three different channel speeds are studied here; these being 1kmph. 3.6kmh and 30kmph.  The channel type in all cases was Case 1 of [4], as was assumed in [1].

The results of these simulation are as follows:-

1.1 Case 1, 1kmph

	TPC Scheme
	Relative mean DL Tx Power (dB)
	Up/Down Decision Error Rate
	Relative Capacity (%)

	Rel 99/4/5, 1dB step
	0
	0.995%
	100%

	Rel 99/4/5, 2dB step
	0.02
	0.9%
	99.5%

	Rel 99/4/5, 3dB step
	1.25
	1.015%
	74.9%

	Multi-level, symmetric
	-0.26
	4.14%
	106.2%

	Multi-level, asymmetric
	0.03
	4.06%
	99.25%


Table 1
1.2 Case 1, 3.6kmph

	TPC Scheme
	Relative mean DL Tx Power (dB)
	Up/Down Decision Error Rate
	Relative Capacity (%)

	Rel 99/4/5, 1dB step
	0
	1.02%
	100%

	Rel 99/4/5, 2dB step
	0.02
	0.97%
	99.5%

	Rel 99/4/5, 3dB step
	0.06
	1.06%
	98.7%

	Multi-level, symmetric
	-0.03
	3.83%
	100.7%

	Multi-level, asymmetric
	-0.33
	3.89%
	107.8%


Table 2
1.3 Case 1, 30kmph

	TPC Scheme
	Relative mean DL Tx Power (dB)
	Up/Down Decision Error Rate
	Relative Capacity (%)

	Rel 99/4/5, 1dB step
	0
	0.84%
	100%

	Rel 99/4/5, 2dB step
	0.31
	1.00%
	93%

	Rel 99/4/5, 3dB step
	1.23
	0.76%
	75.4%

	Multi-level, symmetric
	0.29
	1.95%
	93.5%

	Multi-level, asymmetric
	0.77
	2.18%
	83.7%


Table 3
2 Conclusions

[Note: All of the following only indicate performance for a 12.2kbps bearer].

1. The reliability of the TPC command in terms of up/down decision error rate is noticeably worse for the scheme proposed in [1] compared to the R99/4/5 TPC scheme, even for the 12.2kbps bearer studied.

2. The maximum capacity gain for the scheme proposed in [1] under Case 1 propagation conditions over the Rel 99/4/5 schemes is 7.8% and this occurs at a channel speed of 3.6kmph (importantly this is the channel speed that was studied in [1]).

3. For 1kmph this gain reduces to 6.2%.

4. For 30kmph, the “preferred” scheme proposed in [1] (asymmetric) suffers a net loss in capacity of 16.3% when compared to the Rel 99/4/5 scheme.
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