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1.	Introduction
In RAN4#99e meeting, FR1 Framework on TRMS performance requirement was agreed in [1, R4-2108617], reproduced as following:
Define the detailed requirements of the selected bands based on the measurement results of commercial devices:
1) Only aligned labs/companies can share measurement results into MIMO OTA data pool to define requirements.
2) The TRMS requirements should be derived from measurement results of commercial devices, the following principles should be followed:
· [85%] percentile of the CDF is picked from the overall CDF of TRMSaverage,70
· the minimum number of devices for defining requirements in each band is 15.
3) the number of all NR bands each UE supports shall be provided for information when TRMS data are provided.
4) Requirement for SA at Band n41, n77, n78 and n79, are the 1st priority.
5) PC3 is the 1st priority.


Based on above agreement, FR1 TRMS requirement will be derived based on CDF approach but the corresponding percentile value 85% is still in bracket. In this contribution, further discussion on the CDF percentile value is presented. Besides, the minimum number of devices is limited and interpolation data processing is supposed to be discussed as well.
2. 	Discussion
2.1	CDF percentile value
80%~85% percentile value of CDF was often used for reference when deriving OTA requirements in the past. However, it was not always successful. Especially nowadays, this level of percentile value is not very practical.
In the initial stage of mobile industry from no OTA requirements to having OTA requirements, 80%~85% is indeed an appropriate value for defining requirements. But now OTA performance has be emphasized for decades and commercial devices nowadays are well developed on antenna design to meet OTA requirements of global & local standards and operators’. On the other hand, in the past there were plenty of various form factors and some special form factors are not friendly for antenna design and consequently contribute more bad data into the CDF curve. Now the form factors of mobile devices are much less than before. So now the situation is that there is few “bad UE” which could be reflected in the CDF curve, hence 85% percentile value is too stringent for now.
[bookmark: _GoBack]CDF approach per-band is agreed as principle to define TRMS requirements. Joint Band Pass Rate (JBPR) is not adopted to avoid the failure of LTE SISO OTA history. However, the rationale behind JBPR should not be discarded. For multi-band UEs, there is balance on antenna performance among different bands. A good UE is not always performs well for every band it supports. It may performs excellent in band A but may not in band B. So a CDF approach per-band based on 85%-tile is possibly giving an overall pass rate (JBPR) such as 60% only. It is not an affordable pass rate. So when we giving up JBPR approach for simplicity, the rationale of JBPR should not be ignored but should be absorbed into a higher percentile value.
Based on above discussion, a higher percentile value than 85%-tile is expected. In statistics usually 95%-tile is considered as majority possibility and it matches the antenna performance status of present 5G NR commercial devices. So we think 95%-tile is an appropriate value to be adopted for TRMS derivation based on CDF approach per-band.
Proposal 1:	for TRMS derivation based on CDF approach per-band, a higher percentile value than 85%-tile is expected and 95%-tile is a candidate.
2.2	interpolation on data processing
The minimum number of devices for defining requirements in each band was agreed as 15. It is a limited number which is surely leading to discontinuity in CDF curve. Final TRMS requirement will be derived based on specific percentile value. There is high possibility that the TRMS derivation has to be based on interpolation of measurement data in CDF. So it is necessary to discuss about the interpolation method in data processing.
One reference is the interpolation method adopted in spherical coverage CDF. As shown in Figure G.3.4-2, a linear interpolation is adopted for spherical coverage CDF curve.
[image: ]
CDF curve of spherical coverage has hundreds of measurement data, but CDF curve of TRMS has only >=15 points, it is not sure if one order linear interpolation is enough. To reducing uncertainty, one direction is to increase the minimum device number, the other is to apply high order interpolation in data processing.
Observation 1:	Uncertainty of CDF data processing can be reduced by increasing the minimum device number, or applying high order interpolation in data processing. 
Proposal 2:	further discuss the interpolation method in CDF data processing, and one candidate is linear interpolation. 
3. 	Conclusion
Proposal 1:	for TRMS derivation based on CDF approach per-band, a higher percentile value than 85%-tile is expected and 95%-tile is a candidate.
Observation 1:	Uncertainty of CDF data processing can be reduced by increasing the minimum device number, or applying high order interpolation in data processing. 
Proposal 2:	further discuss the interpolation method in CDF data processing, and one candidate is linear interpolation. 
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