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Introduction

In the last RAN4 meeting, a WF for NR UE RF requirements was agreed in [1] where following agreements for EIRP/EIS directional requirements were included 

	· Study feasibility of defining EIS and EIRP requirement  to guarantee system performance

· CDF in R4-1609649 or other solutions are not excluded

· Antenna array types used in co-existence study can be used as reference

· Study testing time and number of points for EIS and EIRP  in order to guarantee the performance with minimum test burden

· Study feasibility of defining multiple UE types

· UE types with different spatial coverage, e.g. smartphone, fixed mount device, laptop

· Assume smart phone as the baseline

· Full sphere is FFS. If full sphere cannot be achieved, other solutions to compensate the insufficient EIRP ranges shall be identified.

· How to categorise the UE type is FFS


In this contribution, firstly we provide further consideration on the definition of EIRP/EIS requirement. And then, we discuss how to develop the EIRP/EIS requirement in WI phase.

Discussion
In the last RAN4 meeting, an idea of how to define EIS requirement was discussed in [1]. In this idea, cumulative distribution function (CDF) of EIS is used as a method to define EIS requirement. The EIS requirement is defined as combination of a value of EIS and a percentile in CDF of EIS for the value. The CDF of EIS is obtained by measuring EIS from multiple directions. Since it would be challenging to always keep the maximum EIS performance in any directions from implementation point of view, in principle this idea would be one of the possible approaches. Note that this idea could be applied to not only EIS requirement but also EIRP requirement. 
When we use this approach to define EIRP/EIS requirement, in order to ensure EIRP/EIS performance in sufficient special coverage, it is important to carefully consider side conditions on directions in which EIRP/EIS performance is better than the value required in EIRP/EIS requirement. In order to explain it, we will give an example. In this example, we assume that a UE needs to ensure EIRP/EIS performance in any directions. And we assume that EIRP/EIS is measured from 8 directions and that 50%-tile value is assumed as EIRP/EIS requirement, i.e. EIRP/EIS performance in greater than or equal to 4 directions shall be better than the required value. For simplicity, vertical directions are not considered. And note that the values assumed in this example are not our preference and proposal. These are just example for explanation. Figure 1 shows two cases. In both cases EIRP/EIS performance in 4 directions is better than the required value. However, as described in figure 1(b), if good EIRP/EIS performance is measured in only left side, we cannot say that EIRP/EIS performance in any directions can be ensured. 
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Figure 1: Example cases for EIRP/EIS requirement
In order to ensure EIRP/EIS performance in required coverage, we propose following two side conditions X and Y for EIRP/EIS requirement.
· X: Special coverage in which EIRP/EIS requirement should be covered.

· Y: {Y1, Y2, ... , Yy}, Yn is one part of X when X is divided into y equal parts. (n = 1, 2, …, y)
With these side conditions, each of Yn should have at least one direction in which measured EIRP/EIS performance is higher than the required value.

In the last RAN4 meeting, necessity of defining multiple UE types with different special coverage was discussed. It should be noted that X and Y can be determined for each UE type. (Note that there was no agreement on the introduction of the definition of the multiple UE types yet.) For example, requirement with X covering full sphere can ensure EIRP/EIS performance in any special coverage to some extent. Another example is that we can also specify requirement for different UE type such as fixed mount device whose EIPR/EIS performance needs to be ensured in specific special coverage when we set X covering specific coverage. This means that this framework can accommodate requirements for wide variety of UE types.

The actual X and Y are FFS. These should be discussed in WI phase. If the necessity of multiple UE types is identified, multiple sets of X and Y may be specified. However, since EIRP/EIS requirement is brand new requirement, it is better to develop EIRP/EIS requirement for one UE type as priority in order to sufficiently understand how to specify EIRP/EIS requirement. Since specific special coverage is a part of full sphere, EIRP/EIS requirement for full sphere can be baseline for that for specific special coverage. In order to specify requirements efficiently, it is better to discuss full sphere requirement as priority in WI phase. 
Conclusion
In this contribution, firstly we provided further consideration on the definition of EIRP/EIS requirement. And then, we discussed how to develop the EIRP/EIS requirement in WI phase. According to our consideration, our proposals and observations are as below:
Observation 1: CDF method with side conditions in Proposal 1 and 2 can accommodate requirements for wide variety of UE types.
Proposal 1: Following two side conditions X and Y for EIRP/EIS directional requirement.

· X: Special coverage in which EIRP/EIS requirement should be covered.

· Y: {Y1, Y2, ... , Yy}, Yn is one part of X when X is divided into y equal parts. (n = 1, 2, …, y)
Proposal 2: With the side conditions in proposal 1, each of Yn should have at least one direction in which measured EIRP/EIS performance is higher than the required value.
Observation 2: Since specific special coverage is a part of full sphere, EIRP/EIS requirement for full sphere can be baseline for that for specific special coverage.
Proposal 3: Discuss and specify EIRP/EIS requirement for full sphere as priority in WI phase. 

Proposal 4: After EIRP/EIS requirement for full sphere is understood, then that for other UE types should be discussed if needed. 
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