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1 Introduction

The aim of this document is to incorporate one new measurement, “Physical CH BER on DPCCH” for UTRAN in the layer 1 specification 25.215.

During the WG1#7bis meeting in Korea documentTSGR1#7bis(99)f12 [1] was presented, proposing to introduce the Physical channel BER measured on DPCCH for UTRAN. The main objections for not allowing the physical channel BER on DPCCH were the following:

1. People questioned the added benefit over the SIR estimate.

2. It was also questioned how well the relation between DPCCH BER and data BER can be known.

Regarding question 1 the SIR estimate is used to control the SIR against the SIR target. Therefore the SIR estimate can not be used to control/change the SIR target. Clearly, assume that the inner loop power control manages to keep the target SIR perfectly, then it is the SIR target is used directly to set the SIR target! We end up walking in circles. One way of going around the problem if the SIR estimate is to be used to control the SIR target, mapping to a BER could be performed and then that BER estimate would be used to update the SIR target. However, since that mapping is highly dependent on the channel type it is not feasible to perform such mapping since the channel type is not known. As a result of this, if no DPCCH BER is available during silent periods the SIR target has to be kept constant, as the SIR estimate can not be used to adjust the SIR target.

The argumentation in the rest of this document is focusing on question number 2. The aim with the argumentation below is to show that the behaviour of the power control scheme for WCDMA can be improved by the use of Physical channel BER estimates. This is especially true when the transmission channel type is rapidly varying and discontinuous data is transmitted, i.e. both for DTX and packet transmission with “silent” periods when only uncoded control data (DPCCH) is transmitted. The arguments are equally valid for the uplink and the downlink.

2 Channel type variation

Variations of the channel type mainly affect the short term SIR to BER relation, i.e. the Physical channel BER for an individual slot depend mainly on SIR for that slot and the channel type and also to some extent on the terminal velocity. Our studies indicate (not shown here) that the FER dependency on SIR and channel type mainly is due to Physical channel BER dependency on SIR and channel type. The Physical channel BER to FER mapping mainly depends on the coding scheme.

3 Relation between DPCCH and data BER

In the uplink, different spreading codes are used for the data and the control channels. The interference effect to the two different codes is not identical, but very similar. However, such a difference exist also for the SIR estimates, which also are produced by measurements on the control channel (DPCCH) to control the quality of the data (DPDCH). By using Physical channel BER estimates from the control channel to produce the SIR target, the situation is no worse (or better) than for the SIR measurements. The SIR to Physical channel BER mapping which the outer loop tracks is probably the same irrespectively of spreading codes. Intuitively, the channel types are the same for all transmission channels between a base station and one terminal. Hence, we conclude that the DPCCH BER has a strong relation to the DPDCH BER.

4 Discontinuous transmission of the data channel

The main difference between a power control scheme not using the Physical channel BER and a one that does use it, is that during silent periods the scheme not using the Physical channel BER holds the SIR target constant while the one using the Physical channel BER can try to keep the Physical channel BER target constant. That is, the scheme not using the Physical channel BER is not sensitive to channel type variations at all, while the scheme using the Physical channel BER tracks the SIR to Physical channel BER mapping during silent periods.

The simulation results in Figure 1 and Figure 2 illustrates the resulting behaviour. In this example the data channel becomes silent during a period when the channel type is “better” than average (at the time 3.2s in the figure, the topmost graph).

If the data channel should have been activated again during the period 3.2s to 8.2s it would have been at a “random” power level in the case that the SIR target is kept, and at an approximately correct level in the case where the Physical channel BER is used. When the outer loop is not using the Physical channel BER it takes quite many frames before the SIR target is on track again after the data transmission stop.

When the transmission is turned off during a “bad “ channel type period, a lot of extra interference would be produced when the loop slowly lowers the SIR target.
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Figure 1. Power control not using the Physical channel BER. SIR target held from 3.2 to 8.2s.
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Figure 2. Power control using the Physical channel BER. BER target held from 3.2 to 8.2s.

5 Proposal

It is proposed that UTRAN layer 1 shall be able to measure and report the Physical channel BER on DPCCH to higher layers.

A text proposal for the proposed measurement is found below.

Text proposal for TS 25.215

5 Measurement abilities for UTRA FDD
5.2 UTRAN measurement abilities
5.2.6 Physical channel BER

Definition
Measured on the DPDCH:
The physical channel BER is an estimation of the average bit error rate (BER) before channel decoding of the DPDCH data after RL combination in Node B. It shall be possible to report a physical channel BER estimate at the end of each TTI for the transferred TrCh's, e.g. for TrCh’s with a TTI of x ms a x ms averaged physical channel BER shall be possible to report every x ms.
Measured on DPCCH:
The Physical channel BER is an estimation of the average bit error rate (BER) on the DPCCH after RL combination in Node B.

Range/mapping
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