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1	Introduction
During the 3GPP RAN4 #90 meeting, contributions on the use of the beam-based directions method for TRP calculations [1]-[2] were presented and discussed. The beam-based directions method will save a significant amount of OTA test time as compared with other TRP measurement methods, but some open issues remain to be addressed. 

This way forward aims at capturing any agreements and open issues during this meeting in an attempt to make progress following online and offline discussions.
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According to TS 38.141-2, I.10, beam-based directions is one method that can be used to estimate TRP for ACLR and OBUE, which is defined as 
, where  is the maximum EIRP in the beam peak direction within a particular beam direction pair and  is directivity of the EUT antenna.
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Figure 1: Frequency ranges defined for in-band TRP requirements

From [3], the observation is 
Observation 1: It is possible beam pattern of desired signal and that of ACLR are different.
Figure 2 shows two cases of beam patterns with and without distortion. The beam pattern distortion of ACLR and OBUE (in-band unwanted emissions) is caused by a number of factors, e.g., amplitude tapering algorithms, etc. Many of these factors are implementation specific. In such circumstances, the beam-based directions method would produce different TRP estimations than in the case when the beam pattern of ACLR and OBUE is correlated with the desired signal.
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Figure 2: (a)	Radiation pattern of carrier and IM3 without technology (b)	Radiation pattern of carrier and IM3 with technology
[bookmark: _GoBack]From Ericsson during online and offline discussions, they observed that the radiation pattern related to emission can be evaluated by considering the correlation properties for the signals and emission feeding radiating elements in an array antenna system. In Figure 3, the statistical sample patterns for different correlations is plotted as solid curves, while the radiation patterns for the statistical average patterns is plotted as dashed curves. For emissions, the statistical properties is not known resulting in that directivity can vary between the element factor directivity to the full array directivity. Therefore, the directivity of the wanted carrier cannot be used as an assumption for the emission outside the wanted carrier.   
Observation 2: The directivity of the wanted carrier cannot be used as an assumption for the emission outside the wanted carrier.
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Figure 3: 
From [2], a methodology is outlined for determining  using declared parameters, which can be used to obtain  if beam patterns of wanted signals and unwanted emissions (ACLR and OBUE) are similar. 
3	Way forward
Based on the discussions in the document, the following agreements can be made:

Proposal 1: The beam-based direction may be applied to estimate TRP of ACLR and OBUE if it can be demonstrated that  of the desired signals and in-band unwanted emissions (ACLR and OBUE) is equivalent.

Proposal 2: Methodologies for demonstrating the equivalence of  between the desired signals and in-band unwanted emissions (ACLR and OBUE) is FFS. 

Companies are encouraged to submit their views for Proposal 2.
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