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Discussion and Endorsement
1 Introduction

During RAN5#77 meeting, discussion about Test Tolerance (TT) for Sub-6 GHz bands was started in RAN5. Subsequently, contribution R5-180083 [1], submitted to 5G NR Adhoc 1 meeting and endorsed by the group, introduced some proposals on how to define mmW TT based on prior RAN4 and RAN5 agreements. RAN5 target completion date for FR2 TT is Nov 2018.
This contribution further discuss the TT for FR2 and recommends a framework for determining the TT values. 

2 Discussion

2.1 Background on LTE TRP/TRS and MIMO OTA Test Tolerance
In general, the concept of Test Tolerance addresses several aspects related to the testing procedures, i.e. Test System uncertainties, regulatory requirements and criticality to system performance.
The test tolerance is the amount by which the minimum requirement is relaxed, to give the test requirement. In many cases the amount of this relaxation is equal to the test system uncertainty, so that the test system will not fail a good device under test, within the agreed confidence limits. However, in some cases such as regulatory requirements it is not acceptable to relax the minimum requirement in this way, and then the test tolerance is stated to be zero.
Maximum Test System Uncertainty and Test Tolerance 0.7 dB are introduced on May 2008 in TS 36.521-1V0.2.0 (R5-081410)
Maximum Uncertainty of TRP for E-UTRA FDD/TDD LTE is 1.9 dB and Test Tolerance for minimum requirement is 1 dB are specified in TS37.544. Maximum Uncertainty of TRS for E-UTRA FDD/TDD LTE is 2.3 dB and Test Tolerance for maximum requirement is 1.2 dB are specified in TS37.544.
The Rel-14 LTE MIMO OTA work item has concluded with the definition of TRMS performance requirements for LTE UEs and the definition of the measurement uncertainty (MU) budget for the reference methodology.  The measurement uncertainty budget of the reference (MPAC) methodology was approved in RAN4 #76bis. Maximum Uncertainty of TRMS (MPAC method) is 2.65 dB and Test Tolerance is 1 dB are specified in TS37.544. Contribution R5-180083 [1] proposed to set the value for mmW TT for Type 1 TCs to be in the following range 0 < TT < MU.

Various parameters and issues, including the following, should be considered using a numerical approach for determining the TT values.

a. The two frequency ranges FR2a and FR2b ranging from 22.65 – 31.1 GHz and 31.1 – 45.1 GHz, respectively

b. Test system measurement uncertainty

c. Anticipated device design tolerances; E.g. peak EIRP tolerance values provided by 9 vendors in R4-1712319. Other analysis is not precluded

d. Rate of passing the conformance test requirement

3 Proposal
Proposal 1
: Derive the TT according to a numerical framework that shall consider the following factors
a. The two frequency ranges FR2a and FR2b ranging from 22.65 – 31.1 GHz and 31.1 – 45.1 GHz, respectively

b. Test system measurement uncertainty

c. Anticipated device design tolerances; E.g. peak EIRP tolerance values provided by 9 vendors in R4-1712319. Other analysis is not precluded

d. Rate of passing the conformance test requirement
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