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1. Introduction

The documents in [1] and [3] propose the re-introduction of DL DPCH SIR measurement as a measurement quantity to be reported to the network. This document discusses issues related to the re-inroduction of the DL PDCH SIR measurement and the behaviour of the measurement quantity itself.

2. Discussion

We start the discussion by reviewing the purposes for the DL PDCH SIR measurement as listed in [1] and [3].

· " Radio network optimization: to monitor the overall network quality, to obtain an indication of intercell interference and to set parameters like handover thresholds, compressed mode parameters, etc."
In order for the SIR measurement to serve the purposes listed above, the averaging period and thereby the measurement period of the measurement quantity should be long enough since otherwise the variation of the reported quantity would be extremely large due to fast fading. Similar measurement period should be assumed as for CPICH Ec/Io and CPICH RSCP measurement quantities. The basic measurement period of CPICH Ec/Io and CPICH RSCP is 200 ms. The DPCH SIR measurement, which was defined in TS25.215, was determined for the purposes of closed loop power control. Hence its measurement period was 1 slot (= 0.667 ms). This measurement period is 300 times shorter than the measurement period of CPICH Ec/Io and CPICH RSCP. We have seen in the simulation results shown in [4] and [5] that even CPICH Ec/Io and CPICH RSCP have variation due to fading. The amount of variation caused by fast fading naturally depends substantially on the UE speed as well as measurement accuracy. 

· "With respect to BLER measurement, already available in UMTS Specifications, SIR is an average parameter and then it is not directly dependent from the particular channel coding used for the transport channel. Moreover, compared to BLER measurement, SIR appears to be much less dependent on certain parameters as UE speed. Finally, BLER could be an ambiguous measurement in case of a multi-services connection: in case, for example, a single physical channel is used to map two or more transport channels (e.g. voice + video) and these TrCHs are differently coded (a different CRC for each TrCH), we would obtain N BLER measurements for the N TrCHs, while SIR would be unique for the Physical Channel."
The intention of the SIR usage described in the bullet point above is not totally clear to us. It is important to note that measured DL DPCH SIR depends highly on propagation condition seen by the UE and the speed of the UE especially when measurement period is not long enough to average the effect of fast fading away. If we understood correctly, the intention here is to compare BLER and DPCH SIR measurement results. In this case the measurement period of BLER and DPCH SIR should be comparable. The measurement period of DPCH SIR used for comparing BLER and SIR, however, may not serve other purposes listed in [1] and [3].

· The SIR measurement could be used to measure “reserved” capacity in network, hence to assist the operator’s decision making planning.
This purpose seems to also require that the reported measurements do not vary much due to fading i.e. the measurement period should be significantly longer than 1 slot. On the other hand, the reserved capacity could be better estimated by the transmitted code power measurements performed by a node B. The measurement period of the transmitted code power measurement is also more suitable for this purpose and the network can easily perform further averaging if necessary.

If the SIR measurement results are sent to the network with a short reporting interval, the network could perform averaging of the measurement results in order to remove some of the variation of the measurement quantity. This would require a lots of reporting from the UE to the network since otherwise the network would not obtain samples enough per an averaging period and the results would remain unreliable. Secondly this means that the UE would reserve a lot more uplink capacity for the measurement reporting purposes. Hence, we do not believe that averaging of the DL DPCH SIR measurements in the network is feasible by any means. 

We think that it would be useful to investigate what could be achieved by combining the current downlink UE and UTRAN measurements. 

As a summary of the discussion we feel that added complexity in the UE is not well justified. In addition, this complexity increase does not provide improved service from the end user point of view. The purpose of the DL DPCH SIR measurement seems to be network optimisation. Hence, it is questinable whether this kind of complexity increase in all terminals is reasonable.

3. Simulation results

Next we present some examples received signal level variation in fading propagation condition. These results give a good indication of how much SIR varies purely due to fast fading even without measurement inaccuracy. 

Figure 1 compares RSCP measurement results measured over 1 slot varies and over 200 ms by using an ideal measurement equipment. We can easily see that the variation is significantly greater for 1slot averaging than for 200 ms averaging. Since there is large variation in the divider as well, the inaccuracy of DPCH SIR measured over 1 slot, is expected to become even worse.
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Figure 1. RSCP results measured over 1 slot and 200 ms. No measurement errors and all symbols are used in the averaging. 1-tap Rayleigh radio propagation condition and v = 50 km/h.

The simulation results presented in this section clearly show how significant the variation of the SIR measurement is due to fast fading when the measurement period is one slot. Hence, we do not see that the re-introduction of DPCH SIR, which was defined in TS25.215, gives a tool, which is suitable for tuning the network. 

4. Conclusions 

The DL SIR measurement, which previously was defined in TS25.215, does not seem to serve the purposes named in [1] and [3] for the usage of the DL SIR measurement. Hence, if the DPCH SIR for downlink is included as one measurement quantity to be reported to the network, it is no longer a re-introduction of a measurement quantity but an inclusion of totally a new measurement quantity or perhaps even several measurement quantities. This would certainly mean new requirements and additional complexity for the UE. The inclusion of this SIR would not, however, improve e.g. the quality of the current active link or handover evaluation. On the other, as indicated in [2], the purposes mentioned for this SIR measurement would probably be better served by combing the existing UE measurement quantities and UTRAN measurements, which have more suitable measurement periods and better accuracy.
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