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1	Introduction 
The purpose of this paper is to present some proposals towards the performance requirement phase discussions that are planned to be a key aspect of this NR FR1 TRP TRS work item at RAN4#104e. The scope of the proposals covers re-iterating some of the focus of the performance requirements discussions, metrics towards the requirements creation (i.e. pass rate as a percentile of CDF of device measurements collected) as well as considerations related to JBPR, test tolerance and MU handling.  
2	Discussion 
2.1     Re-iterating focus of NR FR1 TRP TRS performance requirements phase. 
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The FR1 TRP/TRS WF [1] has clearly indicated the scope for lab alignment and performance test campaign/requirements activities through RAN4#104e. The key focus has been to complete the requirements work for Standalone, Hand Only, DUT sizes with width>72mm and <=92mm, both PC2 and PC3 with 1Rx (PC2 as first priority). While there was some flexibility added to bring in data for other bands listed as 1st priority (namely n28 and n79), based on the progress seen in lab alignment and other associated activities so far the “first stage” primary objectives is focused on the aforementioned. It would therefore help to re-iterate the same so that the performance requirements discussion at RAN4#104e can stay focused. 

Proposal 1: Re-iterating key aspects from previously agreed WF, agree to focus on Standalone, Hand only, Bands n41 and n78, DUT size with width>72mm and <=92mm for performance requirements discussion at RAN4#104e.

2.2     Statistical, data-driven approach to creating CDF of collected measurement data from performance requirements device pool 

Observation 1: All eight volunteer labs have been declared aligned after an extensive lab alignment campaign. 

Observation 2: Each lab can contribute up to a maximum of 15 devices and data from at least 50 devices (per band) is expected to accomplish the data-driven per-band approach agreed by RAN4 in 
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Consider that all 8 volunteer labs are aligned, that should give RAN4 confidence that per-band data from devices from a significant number of labs is expected.

Proposal 2: Continue to pursue the statistical, per-band, data-driven approach based on the large collection of (at least 50 expected per previous WF) devices that has been planned for the performance campaign effort, further bolstered by all volunteer labs being aligned.

2.3     Percentile of CDF for requirements discussion 

Based on the agreements and NR FR1 TRP TRS WF, several options were highlighted to decide on the percentile of the CDF (as pass rate) to derive the final TRP TRS requirements. 
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Some important factors that are to be considered in picking a percentile point on the CDF
·  - These NR FR1 TRP TRS core requirements will be adopted by multiple regulatory and certification bodies and in essence a 95% pass rate point on the CDF curve means 5 %-tile or roughly lower 5% of the device pool will be pruned out and not allowed access to a market. This is a reasonable trade-off to balance out network performance and UE design complexity
· - FR1 OTA testing has been in progress to satisfy other SDO and carrier requirements due to which the commercial devices available are stable. It is therefore fair to assume that the performance spread from such a stable pool is likely to be skewed higher. Enforcing a high passing rate within such a pool will only lead to increasing UE design complexity and net increase in costs to the ecosystem and the end-user. 
· 
· 
· - Based on a sample analysis from a subset of data collected during the LTE OTA performance campaign it was seen that the 5%-tile fail rate/95%-tile pass rate should reasonably capture most of the worse performing devices as the top performing devices that determine the P/F requirement along with some margins fall within the 95%tile pass rate bracket. This needs to be analyzed from the data pool collected from the FR1 TRP TRS Performance campaign.
Proposal 3: List the 85 %-tile, 90 %-tile and 95%-tile points (passing rate) from the TRP and TRS CDF curves for informational purposes
Proposal 4: Pick option 1 i.e. 95% pass rate point from the CDF curve for TRP TRS requirements definition
2.4     MU and TT 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.

Observation 3: Based on the LS sent by RAN5 [5], the RAN4 WID scope has been updated to provide test tolerance recommendations to RAN5.
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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. 

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.


And finally, 

Observation 4: The NR FR1 TRP TRS MU recommendation in TR 38.834 is listed as 1.78 dB for TRP and 2.20 for TRS.

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.

Proposal 5: Propose recommended TT as a fraction/ration of MU for TT to adjust when MU is optimized/changed in future.

The 3GPP RAN4 lab alignment campaign provided some very important data points on the actual measurement spread among volunteer labs on the same set of lab alignment devices LAD1 and LAD2.

For the Lab Alignment Pass/Fail criteria +/- 0.75 * MU was considered as a 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.


Option 1: Recommend 0.75 * MU as TT recommendation in line with RAN4 3GPP lab alignment criteria

In delving into the actual lab measurements, it can be seen that all the volunteer labs easily met the lab alignment criteria. 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 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.

Option 2: Recommend 0.62 * MU as TT recommendation in line with RAN4 3GPP lab alignment criteria 

Option 2 is a more realistic incorporation of actual test equipment uncertainty

Proposal 6: Recommend Option 2 i.e. 0.62 * MU as TT recommendation (1.1 dB TT for TRP and 1.36 dB TT for TRS in line with actual RAN4 3GPP lab alignment framework and measurements.


2.4     JBPR (Joint Band Pass Rate) considerations for NR FR1 TRP TRS 


JBPR (Joint Band Pass rate) was previously discussed for LTE SISO OTA [8]. The previous framework involved acknowledging the situation that UEs supporting multiple bands must pass OTA requirements for all applicable bands in order to achieve certification. However, noting that 3GPP has to evaluate a joint band passing rate (JBPR) based on the comparison of the potential requirements against the measured OTA performances over a selected set of bands by, for example, evaluating the ratio of the number of passed UEs over the total number of UEs.

As an initial step, it would help to highlight DUTs, based on the entries in the performance campaign template (using a color code etc in the plots/CDF curves), that have data submitted for BOTH n41 and n78. This will be critical for further analysis.

Proposal 7:  To help with further analysis vis-à-vis JBPR, when consolidating all the data from performance campaign devices into a pool to create CDF curves, have a mechanism to highlight (color code etc) the data point(s) coming from DUTs supporting both n41 and n78. 

Summary
Proposal 1: Re-iterating key aspects from previously agreed WF, agree to focus on Standalone, Hand only, Bands n41 and n78, DUT size with width>72mm and <=92mm (PC2 priority) for performance requirements discussion at RAN4#104e.

Proposal 2: Continue to pursue the statistical, per-band, data-driven approach based on the large collection of (at least 50 expected per WF) devices that has been planned for the performance campaign effort, further bolstered by all volunteer labs being aligned.
Proposal 3: List the 85 %-tile, 90 %-tile and 95%-tile points (passing rate) from the TRP and TRS CDF curves for informational purposes
Proposal 4: Pick option 1 i.e. 95% pass rate point from the CDF curve for TRP TRS requirements definition

Proposal 5: Propose recommended TT as a fraction/ration of MU for TT to adjust when MU is optimized/changed in future.

Proposal 6: Recommend Option 2 i.e. 0.62 * MU as TT recommendation (1.1 dB TT for TRP and 1.36 dB TT for TRS) in line with actual RAN4 3GPP lab alignment framework and measurements.

Proposal 7:  To help with further analysis vis-à-vis JBPR, when consolidating all the data from performance campaign devices into a pool to create CDF curves, have a mechanism to highlight (color code etc) the data point(s) coming from DUTs supporting both n41 and n78. 
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Issue 3-3-2: Percentile of the CDF curve for final requirement

Agreements:

RAN4 should further discuss and decide the percentile of CDF to derive final TRP TRS requirements. Following options can be
considered:

B Option 1: 95% pass rate
B Option 2: 80% pass rate
B Option 3: others
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Working procedure update for TRP TRS Performance Test Campaign

2. Test cases for TRP TRS Performance Test Campaign:

- Test bands: focus on nd1 and 78 (first stage); measurements results submission for other bands
listed as 1% priority in the WID are also allowed, if companies have interests

- d. Operation mode: NR Standalone (SA) (first stage);
©  NSA mode is not considered in Rel-17
Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
- a DUT size: Size I(width >72mm and <92mm)

- e Power Class: Both PC2 and PC3 with 1Tx;
o PC2 as first priority




