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1. Introduction

CDF requirements for mmWave UEs have intensively been discussed in RAN4. In this contribution, we share our view on the topic from operator’s point of view.
2. Discussion

To specify actual NR requirements for EIRP and EIS, several CDF curves were provided in the RAN4 NR#2 meeting [1-4]. Among of them, there was a proposal in [3] that “EIRP shall at least be specified for the 90% percentile. Specification of an additional percentile is FFS” based on below figure.
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Figure 1. EIRP for patch arrays (UE1) and dipole arrays (UE2). 
Simulated performance single array, switched diversity (extract from [3])

However, we have another opinion that the lower percentiles such as 5 and 10 % (just example) are more important at least for full sphere devices such as smartphones since those UEs’ direction to the gNB (i.e., achievable EIRP) can randomly vary in real operations. From figure 1, we can see that UE1 has better EIRP around 90 % while worse performance around 10 % compared to UE2. Even if UE1 has 32 dBm at peak direction, it is likely that users cannot get the benefit in most cases due to less possibility. On the other hand, UE2 can provide a certain level of EIRP regardless of the direction and users will be able to maintain the connectivity. In light of this, we’d like to have a specification to have better performance around lower CDF percentiles considering actual use cases at least for smartphone (other type UEs such as CPE may have another priority on CDF). As long as EIRP values at lower percentiles can be improved, higher ones are not necessarily specified if there is a trade-off relation between them (EIRP power class is a separate discussion from this).
Proposal: EIRP at lower percentiles should be preferentially designed and specified compared to those at higher ones at least for full sphere mmWave devices such as smartphones.

The above discussion means that omnidirectional EIRP and EIS over the sphere are required for smartphones even for mmWave. In order to know required antenna pattern for NR OTA, we have measured two LTE UEs which have of course omnidirectional antenna as shown in Figure 2.
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With this measurement, we observed that existing LTE UEs have around only 3-4 dB lower EIRP compared to that of 50 % and full sphere devices such as smartphones for mmWave will also be required to have similar EIRP variability (distribution). This observation should be taken into account when specifying the actual CDF requirements of NR. It is noted that the absolute values of EIRP are also important and should be confirmed with consideration of the feasibility. This aspect is discussed in another paper [5].

3. Conclusion

Based on the above, we propose the following.
Proposal: EIRP at lower percentiles should be preferentially designed and specified compared to those at higher ones at least for full sphere mmWave devices such as smartphones.
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