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1 Introduction
In [1], RAN4 was asked to look into the relative phase discontinuity (RPD) issue for UL MIMO. In [2], a switching-point based model was proposed for the UE requirement work in RAN4. In [3], assuming the switching-point based model, the impact of RPD on the eNB demodulation performance was evaluated using link-level simulations.
In this contribution, we discuss how the UE requirements should be defined in the specification.
2 Background
In [2], it was pointed out that the relative phase (RP) of a UE can be modelled as a step-wise function of the transmit power. It was also shown that the RPD distribution of a UE in a network can be approximated by a step-wise CDF curve. In [3], it was said that the RPD between the SRS transmission (used for precoder selection) and the subsequent PUSCH transmission (applying the precoder) affects the optimality of precoder selection. In other words, the RPD distribution of a UE determines the eNB demodulation performance. In addition, it was shown in [4] that, depending on the transmit power distribution, a specific UE with given RP characteristic may experience different RPD distribution, and thus, different eNB demodulation performance. This implies that the RPD distribution should always be specified together with the corresponding transmit power distribution when it comes to the UE requirements.
3 UE requirements

Based on the aforementioned findings, we propose that the RPD requirements for Rel-10 UEs should be specified as follows:
· The RPD of a UE should be measured outside the transient period between SRS and PUSCH. 

· The UE requirements should be specified in terms of the maximum allowable RPD distribution given by a step-wise CDF curve, which is represented by one or multiple RPD percentile values, as presented in Table 1 (with 
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 RPD percentile values assumed).

· The maximum allowable RPD distribution should be such that the corresponding eNB demodulation performance is acceptable.

· The transmit power profile, the transmit power distribution assumed for the maximum allowable RPD distribution, should also be specified.
· The transmit power profile consists of one or multiple sequences of the transmit power used for consecutive SRS and PUSCH transmissions. The transmit power profile should reflect realistic network scenarios. 
· The transmit power profile should be offset by one or multiple power levels (or multiple power levels) within a pre-defined power range.

Therefore, we encourage RAN4 to reach agreement on how the UE requirements should be specified and move forward.
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Table 1. UE requirements in terms of a maximum allowable RPD distribution.

Note that Figure 1 illustrates that the RPD distribution of transmit power distribution #1 in [4] (solid line) satisfies the UE requirements (dashed line) given in Table 2. (Note that the RPD distribution of transmit power distribution #1 has a higher CDF than that of the maximum allowable RPD distribution over the entire RPD regime.) Table 2 represents the RPD distribution simulated in [3]. 
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Figure 1. RPD distribution for transmit power distribution #1 in [4].
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Table 2. Example of a maximum allowable RPD distribution.

4 Summary

In this contribution, we discussed how the UE requirements should be specified. We encourage RAN4 to reach an agreement on this and move forward.
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