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1	Introduction 
The purpose of this paper is to present some background information and proposals towards the conformance test case development and NR FR1 TPR/TRS discussions that will be handled by RAN5 in the upcoming meetings. The scope of the proposals covers summarizing some critical feedback received from RAN4 in response to RAN5 liaison statements and a general suggested approach towards MU and TT evaluation
2	Discussion 
2.1 RAN5 work on NR FR1 TRP TRS
RAN5 initiated a WID on NR FR1 TRP TRS at the May 2002 RAN5#95e meeting. This activity follows up and creates a new conformance test specification TS 38.561 to incorporate the core requirements defined in RAN4 in TS 38.161 along with other test methodology and test parameter aspects relevant to NR FR1 TRP TRS as collected in TR 38.834.
It should be noted that a preliminary assessment of the MU for the initial focus set of requirement parameters has also been provided by RAN4 and this process has been facilitated by a coordinator across the two working groups. Due to request from several operators and coordinated by the rapporteurs, an LS [1] was sent to RAN4 to consider providing the core requirements along with TT recommendations as a package.

Observation 1: Based on the LS sent by RAN5 [1], the RAN4 WID scope was updated to provide test tolerance recommendations to RAN5. 
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2.2     MU and TT Background for NR FR1 TRP/TRS 
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.

Some background information already available to the group is as follows –

Conducted LTE RF: Maximum Test System Uncertainty and Test Tolerance 0.7 dB were introduced on May 2008 in TS 36.521-1V0.2.0 (R5-081410) for conducted FR1 testing of maximum output power. In general, for conducted LTE testing the TT varies between 0.7 dB to 1 dB depending upon channel bandwidths. 

LTE OTA: 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.


From an MU standpoint,

Observation 2: The NR FR1 TRP TRS MU recommendation in TR 38.834 is listed as 1.78 dB for TRP and 2.20 for TRS.

Proposal 1: A critical next step is for RAN5 to finalize MU for SA n41, n78, Hand Phantom, Wide Grip case, for which core requirements are already defined. This will enable moving on to TT discussions.

The Test Tolerances in RAN5 test specifications are defined as a fraction of the MU. This is due to the fact that the TT values can adjust accordingly with modification in MU values. In theory, even though the MU values might increase with complexity of test sytems the endeavor of the ecosystem has been to optimize and reduce MU over time (cite FR2 MU evolution way forward). Therefore it is fair if the TT adjusts lower in case the MU values and this will satisfy operator/network requests for UEs to keep fair share of the TT.

Observation 3: In response to the LS sent by RAN5 and referenced in Observation 1, RAN4 responded with a recommended TT, included as a package with the core requirements, as requested by RAN5 [2]. 

Observation 4: It should be noted that the 3GPP RAN4 lab alignment campaign provided some very important empirical data points on the actual measurement spread among volunteer labs on the same set of lab alignment devices [4]. This would be useful reference during determination of MTSU of NR FR1 TRP TRS systems.

For the Lab Alignment Pass/Fail criteria +/- 0.75 * MU was considered as a baseline threshold. Since this value incorporates the uncertainty in measurements and gave a good bound on the same, this can be one option as far as test tolerance recommendation is concerned.

In delving into the actual lab measurements, all the volunteer labs easily met the lab alignment criteria during the RAN4 campaign. Therefore, if we tighten the bounds and look into the worst-case deviation from reference value was -1.09 dB (rounded to -1.1 dB) for TRP measurements. Which maps to is 0.62 * MU and reflects the actual bound/variance in lab alignment measurements across multiple devices and in 8 volunteer labs. The same fraction can then be applied for TRS TT as well.

Observation 5: The recommended TT included in the package of requirements from RAN4 is based on some key analysis from RAN4 lab alignment and performance measurement data.  

Proposal 2: Once MU is finalized in RAN5 for the listed configuration, RAN5 can suitably incorporate the RAN4 recommendation on TT to come up with Release 17 test requirements for RAN4 completed scenarios.
Summary
Observation 1: Based on the LS sent by RAN5 [1], the RAN4 WID scope was updated to provide test tolerance recommendations to RAN5. 

Observation 2: The NR FR1 TRP TRS MU recommendation in TR 38.834 is listed as 1.78 dB for TRP and 2.20 for TRS.

RAN5 agrees to the following proposals

Proposal 1: A critical next step is for RAN5 to refine and finalize MU for the Release 17 tests (SA n41, n78, Hand Phantom, Wide Grip case), for which core requirements are already defined. This will enable moving on to TT discussions.

Observation 3: In response to the LS sent by RAN5 and referenced in Observation 1, RAN4 responded with a recommended TT, included as a package with the core requirements, as requested by RAN5 [2]. 

Observation 4: It should be noted that the 3GPP RAN4 lab alignment campaign provided some very important empirical data points on the actual measurement spread among volunteer labs on the same set of lab alignment devices [4]. This would be useful reference during determination of MTSU of NR FR1 TRP TRS systems.

Observation 5: The recommended TT included in the package of requirements from RAN4 is based on some key analysis from RAN4 lab alignment and performance measurement data.  

Proposal 2: Once MU is finalized in RAN5 for the release 17 topics, RAN5 can suitably incorporate the RAN4 recommendation on TT to come up with Release 17 test requirements.
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