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TFC selection in the downlink

1. Introduction

TFC selection refers to the process of adaptively selecting an appropriate TFC during transmission in order to adapt to changes in the radio environment such as due to fading.

On the uplink, TFC selection is controlled by the network by signalling in-band on the downlink, the maximum TFC that shall be used.

A similar approach was proposed for the DL [1], however, this proposal was not accepted because of the additional requirements it placed on the mobile and because it was felt that the TFC selection algorithm should remain in the network. 

In order that the network can select the optimum TFC to be used on the DL, some method is needed to report DL quality back to the network. Presently three mechanisms exist that report DL quality to the network: normal measurement reporting, measurement reporting in EPC mode and measurement reporting in FPC mode.

This contribution analyses the effectiveness of each in tracking changes in the fading channel.

2. Fading channel Characteristics

In a fast fading channel, the time over which the channel can be considered correlated can be estimated as follows
:
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Likewise slow fading (shadow loss) channel correlation length can be estimated to be 20m, which in terms of time is
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Using these equations, the time over which different fading channel profiles can be considered as non-varying have been calculated as shown in Table 1

Table 1 - fading channel correlation times

	channel profile
	slow fading
	fast fading

(900MHz)
	fast fading

(1800MHz)

	RA250
	288ms
	0.86ms
	0.43ms

	TU50
	1.44s
	4.3ms
	2.15ms

	TU3
	24s
	71.6ms
	35.8ms


3. MeasUrement reporting delay

In order that the network can select the optimum TFC to be used on the DL, some method is needed to report DL quality back to the network.

Presently three mechanisms exist that report DL quality to the network: normal measurement reporting, measurement reporting in EPC mode and measurement reporting in FPC mode.

The effectiveness with which these mechanisms are able to track changes in the fading channel can be defined as the time lag between measurement and power activation. For example, figure 1 depicts the time lag associated with FPC.
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Figure 1 - time lag between measurement 
and power activation for FPC

Time lags for all three schemes are shown in Table 2.

Table 2 - time lag between measurement and power 
activation for NPC, EPC and FPC

	power control scheme
	time lag

	Normal
	900ms

	Enhanced
	180ms

	Fast
	55ms


When compared with the fading channel characteristics shown in Section 2, the following conclusions can be made:

· Only EPC and FPC appear to be suited tracking changes due to slow fading.

· None of the mechanisms appear to be suited to tracking changes due to fast fading (for fast fading, other techniques such as frequency hopping might be more applicable).

In addition to this, 

· The approach based on EPC would require no changes to the standards. EPC is a standardised Rel-5 feature where support of EPC is mandatory in the mobile and optional in the network.

· FPC is only applicable for ECSD channels. Therefore to send channel quality reports in FLO every 20ms, 24 coded in-band signalling bits (corresponding to 3 uncoded bits) would need to be added to each TFC on the UL. This would require standardisation.

4. Conclusion

When considering a suitable mechanism for measurement reporting for Flexible Layer One it appears one based on Enhanced Power Control should suffice.

Whilst improvements in performance might be possible by increasing the reporting rate or by changing the type or resolution of the reported value, these improvements are not expected to be very significant and could be dealt with as a potential enhancement in Rel-7.
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� corresponding to a correlation > 0.5 (from Sklar, B., Rayleigh fading channels in mobile digital communication systems part I: Characterization, Communications Magazine, IEEE , Volume: 35 , Issue: 7 , July 1997)


� assumes 20m correlation (as recommended in UMTS 30.03)
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