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1. Introduction
CDF approach was proposed for several meetings with no final decision. However, considering the very limited time to complete so many new topics for UE RF, it’ll be a good choice for the group to discuss further on this approach before any new proposal being approved. This contribution provides some preliminary consideration of the issues of defining EIRP and EIS requirement using CDF approach.
2. Discussion
2.1 General summary
Table 1 gives a summary of items related to EIRP/EIS requirement using CDF approach and the current status of each item.
Table 1: Summary of items related to EIRP/EIS requirement using CDF approach

	Item number
	Items
	Status
	Comments

	1
	Reference architecture assumption
	TBD
	EIRP may not need explicit reference architecture, but standard needs some input for the derivation. For EIS, reference architecture is needed especially for the reference of antenna array gain and diversity gain.

	2
	Test probe polarization
	Approved
	Dual polarization probe was approved. 

	3
	Sphere coverage
	Approved
	Whole sphere coverage was approved for smart phone which can be studied as an example in WI.

	4
	How to place the test points
	TBD
	Equal area was approved, two methods were proposed [1] [2]. 

	5
	Test points number and accuracy
	TBD
	More test point number lead to more accuracy but more complicity, test time and cost. 

	6
	How to define EIRP/EIS on the CDF curve
	TBD
	How many requirements on the curve and which percent point should be defined?

	7
	Exact requirements and tolerance
	TBD
	The exact requirements are related to all of the above items and also the implementation aspects such as the feed loss, antenna efficiency, beam forming loss, material impacts, etc.

	8
	Test tolerance
	TBD
	That could be discussed in test method SI or RAN5


For reference architecture, we provided a proposal in [4]. It should be discussed in high priority to move on EIRP/EIS discussion. For test point’s placement, test equipment vendors are more expert on this from implementation point of view and only one method should be decided as the baseline for the further discussion. For example test point number and requirement simulation/evaluation need the test point placement guideline to move on, different placement approach lead to different results. The test point placement detail should be defined explicitly in spec. For test point number and accuracy, trade off should be considered. When test point placement approach is decided, the test point number can be discussed based on simulation or measurement. The test point number could be decided before or at the same time with the exact requirement. 
For item 6, how to define EIRP/EIS on the CDF curve, it was not discussed in detail in the previous meetings but there was proposals offline to define peak EIRP. We provides our preliminary consideration in section 2.2 in this paper.
For the exact requirement discussion, it’s a big topic. The LTE OTA requirement was defined according to measurement, but for NR, it’s not very convinced many commercial devices will be available before the WI is closed. However, general formula, antenna array gain evaluation, beam forming performance analysis, material impact measurement, etc can be done to help to reach a relatively reasonable performance estimation. If group can agree, the requirement can be revisited when devices are available.

2.2 How to define EIRP/EIS on the CDF curve
The mmWave antenna array and beam forming gain cannot always be the peak gain on the whole sphere, but the system or network prefers device can cover the sphere with good gain in all of directions. However, even with every efforts, the beam forming gain can be several dBs worse in some area compared with bore sight. Thus how to define the requirements is a difficult issue. Take a CDF curve from [1] as an example, we provides an idea for further discussion.
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Figure 1: Defining EIRP/EIS mask on CDF curve

An EIRP/EIS mask can be defined as the black mask shown in Figure 1. For example, EIRP_1@80%, EIRP_2@50%, EIRP_3@20%. When the CDF performance is at the right side of the mask, the performance passes the requirement, otherwise fails. The exact mask and value can be discussed further if this approach is agreeable. The idea tries to make the EIRP/EIS performance covering the whole sphere and avoids some bad performance holes. Defining mask will not make test time increase because all of the test points on the CDF curve should be tested. If there’s no requirement mask but only one point on the curve is defined, for example peak, minimum or average performance, there could be possibility that some areas performance being very bad that device can’t communicate with the network. Therefore, we think this mask idea can be a candidate to be discussed in the group.
3. Conclusion
This contribution provides some consideration of EIRP/EIS requirement definition using CDF approach. Table 1 summarizes the items related to the topic. Many issues should be discussed and approved to reach the final requirement. Reference architecture and test point placement should be in high priority to be approved. Other items such as how to define the requirement on the CDF curve, general formula to derive the requirement can be discussed in parallel.

The contribution also provides an idea to define EIRP/EIS requirement on the CDF curve. An EIRP/EIS mask on the CDF curve can be considered to be defined to make sure the whole sphere performance coverage and avoid some possible performance holes.
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