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1. Introduction

In [1], the signal point constellation for 16 QAM is shown. This constellation has also been adopted for the first version of 25.213 [2]. This paper briefly discusses the scale factors of this constellation and proposes a slight modification to make the constellation consistent with the one that is used for QPSK in terms of physical channel power.

2. Discussion

Throughout the RAN specifications, the power settings usually refer to the physical channels, e.g. in the description of the power control  procedures in TS25.214 or in the IE's 'Primary CPICH Power' or 'P-CCPCH power' that even define absolute power levels of these channels in the NodeB. However, for the absolute values it is usually clarified that the reference point is the antenna connector, hence, the power level does not really apply to the physical channel but to the transmit signal after modulation, spreading, up-conversion etc.

While this is not an issue for Rel99 physical channels, it may raise confusion when discussing power settings of the HS-PDSCH and applying the 16QAM signal point constellation that is shown in [1]. The constellation is also shown in figure 1 for convenience.
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Figure 1 - 16QAM constellation in [1] and [2]

From the scale factors, it follows that for 16QAM the average power per symbol is 1, which is in contrast to the QPSK modulation, where the average power per symbol is 2, see [2]. It should be clear, though, that any power offset that may be applied in the NodeB or assumed in the UE is independent of the modulation scheme. For instance, when the RNC signals a default power offset between CPICH and HS-PDSCH, this offset is the same for both modulation schemes and refers to the power offset at the antenna connector.

As a consequence, assuming some implementation specific constant factor between the internal representation of a transmit symbol and the transmit signal, this would lead to different power offsets for the internal representation of the physical channel, depending on the modulation scheme. While this could be taken into account in the implementation by applying different constant factors for different modulation schemes, it is felt that a scaling of the current 16QAM constellation could simply avoid this and may lead to an improved readability of the specification. The proposed 16QAM constellation is shown in figure 2.
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Figure 2 - Proposed 16QAM constellation with new scaling factors

3. Conclusion

We propose to scale the current 16QAM constellation by a factor of sqrt(2) to avoid mismatches of the physical channel power for different modulation schemes. This formal change does not affect any technical issue; it is just meant to improve the readability of the specifications. A corresponding CR is attached to this document.
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