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1
Introduction
The framework for performance part WI has been approved [1], the related lab alignment activity is going to start. At the same time, the channel model validation limits work is moving towards the completion, to provide the pass/fail criteria for lab alignment. 
Before going into the UE performance discussion, we notice that the MU work in TR 38.827 only identifies MU contributors, but the preliminary MU value for each element have not been discussed. 

Given the final UE OTA pass/fail limits has great dependency on MU and TT, after looking through the overall picture of RAN4 OTA work and checking the status of NR MIMO OTA test methods, we believe the MU value assessment should be discussed in RAN4, at least preliminary estimation.
This paper discusses the necessity of defining the preliminary/example MU values for NR MIMO OTA test methods.
2
Discussion

Firstly, we would like to provide some background on the history of the development of over-the-air (OTA) specifications in 3GPP. 3GPP has accumulated a significant amount of experience in defining OTA test procedures and OTA requirements, including SISO OTA (TRP/TRS) and MIMO OTA.  Table 1 below illustrates key scope of some relevant technical reports.
Table 1: RAN4 technical reports related to OTA test
	TR
	Main Working scope
	Estimation of measurement uncertainty

	25.914
	SISO OTA TRP/TRS measurement procedure 
	YES 

	37.902
	Enhancement of TRP/TRS OTA methodology for LTE
	YES, same as 25.914

	37.977
	LTE MIMO-OTA measurement procedure
	YES

	38.810
	NR FR2 RF/RRM/Demod OTA measurement procedure
	YES

	38.827
	NR MIMO OTA measurement procedure
	NO (only MU elements are identified, no example/estimated MU values)

	38.834
	NR SISO OTA, FR1 TRP/TRS measurement procedure
	YES 


Based on above analysis, the following observation can be made:

Observation 1:
For LTE SISO OTA and LTE MIMO OTA test, the example/estimation of measurement uncertainty is done in RAN4 before defining the TRP/TRS and TRMS requirements. 

In addition to the test methods defined in the above technical reports and the requirements defined in RAN4 OTA technical specifications, RAN4 provided guidance to RAN5 on the definition of test tolerance in [7] and [8].  
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Observation 2:
The definition of LTE TRP/TRS and LTE MIMO OTA performance requirements, preliminary measurement uncertainty assessment and test tolerances is a package which is developed in RAN4, since each component directly impacts the UE RF core requirements. The final values are recommended to RAN5 via LS for OTA test requirements in [7][8].
To summarize, RAN4 not only define OTA test methods and requirements, but also study MU assessment and final Test Tolerance. The MU and TT would be recommended to RAN5 when RAN5 developing the test specification. The only exception to this approach has been the RAN4/RAN5 work split on FR2 test methodology during Rel-15 timeline, where RAN5 has undertaken the definition of final MU assessment and Test Tolerances due to the time sensitive nature of delivering the FR2 RF conformance test specification (since all FR2 requirements are radiated). However, the example MU assessment for FR2 MOP and REFSENS are defined in RAN4.
Observation 3:
Due to the workload and time sensitive issue, the FR2 OTA MU and TT are defined in RAN5 based on the agreed work split between RAN4 and RAN5. However, the example MU assessment for RF requirements MOP and REFSENS have still be defined in RAN4. 

Looking through the overall picture of RAN4 OTA work and checking the status of NR MIMO OTA test methods and requirements, it should be noted that the MU contributors have been defined but the corresponding values and potential TT for NR MIMO OTA have not been discussed in RAN4. 
Observation 4:
NR MIMO OTA MU value assessment and potential TT has not been discussed in RAN4. 

Therefore, follow previous OTA approach, the NR MIMO OTA MU assessment should be discussed in RAN4, at least example MU table and preliminary expanded uncertainty analysis for FR1 should be done within Rel-17 timeline. 
Proposal: RAN4 should discuss the MU assessment for FR1 MIMO OTA, example expanded uncertainty should be analysed.
2 Conclusion

In this paper, we share our proposal on FR1 MIMO OTA MU working scope. 
Observation 1:
For LTE SISO OTA and LTE MIMO OTA test, the example/estimation of measurement uncertainty is done in RAN4 before defining the TRP/TRS and TRMS requirements. 

Observation 2:
The definition of LTE TRP/TRS and LTE MIMO OTA performance requirements, preliminary measurement uncertainty assessment and test tolerances is a package which is developed in RAN4, since each component directly impacts the UE RF core requirements. The final values are recommended to RAN5 via LS for OTA test requirements in [7][8].
Observation 3:
Due to the workload and time sensitive issue, the FR2 OTA MU and TT are defined in RAN5 based on the agreed work split between RAN4 and RAN5. However, the example MU assessment for RF requirements MOP and REFSENS have still be defined in RAN4. 

Observation 4:
NR MIMO OTA MU value assessment and potential TT has not been discussed in RAN4. 

Proposal: RAN4 should discuss the MU assessment for FR1 MIMO OTA, example expanded uncertainty should be analysed.
4
References

[1] R4-2108617, “Framework on FR1 MIMO OTA requirements development,” CAICT, vivo, 3GPP RAN4#99-e, May 2021.

[2] 3GPP TS 38.151, NR MIMO OTA requirements

[3] 3GPP TR37.902, “Measurements of User Equipment (UE) radio performances for LTE/UMTS terminals; Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology,” 3GPP TR37.977, “Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Verification of radiated multi-antenna reception performance of User Equipment (UE),” 

[4] 3GPP TR38.810, “NR; Study on test methods,” 

[5] 3GPP TR38.827, “Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR User Equipment (UE),” 

[6] 3GPP TR38.884, “Study on enhanced test methods for Frequency Range 2 (FR2) NR User Equipment (UE),” 

[7] R4-1704067, “LS on LTE tablet and UMTS BHH TRP/TRS requirements and tests,” 3GPP RAN4, April 2017

[8] R4-1714204, “LS on MIMO OTA test tolerance,” 3GPP RAN4 #85, November 2017

SISO OTA


2. Actions


To RAN5


It is the understanding of RAN4 that test cases for these LTE tablet TRP and TRS requirements and for UMTS BHH handheld TRP and TRS requirements are developed in a similar manner as other previously agreed OTA TRP and TRS test cases. In previously agreed OTA test cases, TRP and TRS OTA performance requirement, measurement uncertainty and test tolerance values are agreed as a package. Therefore, RAN4 assumed the same test tolerance and measurement uncertainty levels as earlier for developing both LTE tablet TRP and TRS requirement and for developing UMTS BHH handheld TRP and TRS requirements, as reported in table below (ref. TS 34.114).





�
Test Tolerance�
Maximum Test System Uncertainty�
�
TRP�
1.0 dB for minimum requirement


0.7 dB for average requirement�
±1.9 dB for single measurement�
�
TRS�
1.2 dB for maximum requirement


0.9 dB for average requirement�
±2.3 dB for single measurement�
�



RAN4 respectfully asks RAN5 to confirm and to implement this in TS 37.544. 





MIMO OTA





The measurement uncertainty (MU) budget of the reference (MPAC) methodology is captured in Annex B.1 of TR37.977. The total MU is 2.65 dB.





The harmonization activity of the work item had assessed the MU of the reference MPAC lab as 1.91 dB (see Table 10.3.3-2 of TR37.977). Because it is reasonable to expect typical MPAC implementations to strive for alignment with the reference lab according to the alignment procedure defined in Clause 10.4 of TR37.977, it has been agreed to define the TRMS test tolerance as 1.0 dB [2].





3GPP RAN4 respectfully asks RAN5, CCSA TC9 WG1, GCF CAG, and GCF PAG to take these developments into account.











