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1	Introduction 
A new work item to define the OTA test methodology and TRP/TRS requirements for UEs operating in NR FR1 stand-alone and EN-DC within FR1 configurations was approved during the RAN #91 [1] and further revised during RAN #92 [2].  During the RAN4 #100 meeting, the following agreements related to frequency test points and manufacturing tolerances were captured [3]:

	Issue 1-2-2: Test frequencies for each band
· Agreements
· The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS. 
· RAN4 can further discuss framework for wide range band on how to select low/mid/high channels based on operator request. 
Issue 1-5: How to treat the UE manufacturing impacts
· Agreements
· RAN4 will further study the impacts from UE manufacturing on developing TRP TRS minimum requirements 



This contribution provides our further views on both topics.
2	Discussion 
2.1	Frequency test points
If we examine prior OTA requirements developed by RAN4 (e.g. 25.144 and 37.144), as well as OTA requirements developed by CTIA and CCSA, we observe that in all of these specifications the OTA requirements are verified in three frequency test points per band by selecting the lowest, middle, and highest channels within the band.  Thus, alignment with the L/M/H test points in 38.508-1 for the FR1 OTA tests is quite natural.

In consideration of the second bullet in the related agreement [3], it is difficult to justify any additional framework which could potentially define more test points within "wide" bands based on operator request.  To our understanding, this simply implies that operators could request additional test points based on their spectrum holdings in a particular band.  It is quite safe to assume that these holding don't often intersect, and such a framework could quickly result in a large list of frequency test points per band, representing the union of all possible operator holdings.  Since OTA requirements define the minimum limit for radiated performance in the whole band, it is difficult to see the efficacy of defining more test points than the L/M/H formulation.  Even when considering wide bands, such as band n79 with 600 MHz total bandwidth, we expect the worst performance to be near band edges, which can already be well represented by the L and H test points.

[bookmark: _Toc85750279]Proposal 1:	For each NR band under test, only the low, mid, and high test channels, as defined in Clause 4.3.1.1 in TS 38.508-1, shall be measured for OTA TRP and TRS.

2.2	Impact of manufacturing tolerances
As we outlined in [4], the impact of manufacturing tolerances needs to be carefully considered during the TRP/TRS work in order to ensure that the OTA requirements defined by 3GPP are applicable to regulatory assignment of pass/fail limits to this requirement with the expectation that any device available in the market shall comply.

A number of possible solutions to address this paradigm can be envisioned, including:
-	Define the DUT selection procedure, such that the DUTs in the pool of devices used to derive OTA requirements represent X-percentile performance rather than nominal performance. This approach might require a large quantity of devices to properly capture each OEM's manufacturing and assembly tolerances.
-	Study the relaxation to represent manufacturing and assembly tolerance and then define OTA requirements based on nominally performing devices with the relaxation.  This approach can be based on statistical analysis of data provided by OEMs.

The first possible approach (DUT selection procedure) is quite straight-forward in the sense that it is data-driven.  Its reliance on a large data set to derive the manufacturing tolerance could be a challenge within the time constraints of the TRP/TRS work item.

Regarding the second possible approach, we consider the following observation.  If we assume all performance phase participants provide nominal UEs into the data pool, then a passing rate of X% can only be achieved by nominal UEs "in the wild."  This implies that the procedure to develop the OTA minimum requirement (such that it can be applicable to regulatory pass/fail limits) based on nominal UE performance is not the correct way to proceed.  Assuming the pool of tested devices comprises nominal UEs, then an offset is needed to relax the candidate OTA requirement value derived from the nominal data pool so that it can be applicable to all UEs in the population.

[bookmark: _Toc85750280]Proposal 2:	The following framework to take manufacturing tolerances into account for OTA requirements is proposed:
1) It is assumed that nominal UEs are used to collect radiated performance data in the performance phase of the work;
2) A candidate value X to achieve a passing rate of Y% is derived from the radiated performance data;
3) An offset Z is defined to relax X, such that the resulting OTA requirement reflects a passing rate of Y% in the full population of devices withing a certain confidence interval

According to past experience deriving OTA requirements, there exists a precedent of how X and Y can be determined.  The new parameter is Z, and its importance has enhanced over the course of the evolution of wireless networks due to ever-increasing complexity of UEs' RF and antenna architectures in the pursuit of supporting and aggregating ever more spectrum.  We suggest that further study is needed to determine how this offset can be derived.

3	Conclusions
This contribution provides our general considerations related to the the definition of TRP/TRS frequency test points and on the topic of manufacturing tolerances; the following proposals have been made:

Proposal 1:	For each NR band under test, only the low, mid, and high test channels, as defined in Clause 4.3.1.1 in TS 38.508-1, shall be measured for OTA TRP and TRS.
Proposal 2:	The following framework to take manufacturing tolerances into account for OTA requirements is proposed: 1) It is assumed that nominal UEs are used to collect radiated performance data in the performance phase of the work; 2) A candidate value X to achieve a passing rate of Y% is derived from the radiated performance data; 3) An offset Z is defined to relax X, such that the resulting OTA requirement reflects a passing rate of Y% in the full population of devices with 95% confidence
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