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1	Overall description
RAN4 would like to thank NGMN for their LS R4-2009502 [1] on 5G NR OTA test methodologies and performance requirements. 
RAN4 has been working on NR OTA test methodologies and performance requirements for NR devices on FR1 and FR2, both NSA and SA. The status is summarized:
· NR MIMO OTA test methodologies and performance requirements related SI/WIs:
· The Rel-16 SI: Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs was focused on developing test methodologies of NR MIMO OTA, for FR1 and FR2, in both cases of SA and NSA mode [2]. The SI was closed in RAN#88e meeting with 100% completion level [3]. The outcome of this SI is captured in the published 3GPP TR38.827 v16.0.0 [4].
· The new Rel-17 WI: WI on Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) performance requirements for NR UEs was approved in RAN RAN#88e meeting [5]. This WI will focus on specifying the minimum performance requirements for NR MIMO OTA, both FR1 and FR2. The outcome of NR MIMO OTA WI will be captured in the 3GPP TS 38.151. 

· NR SISO OTA test methodologies and performance requirements related SI/WIs is separated into two parts:
· All the FR2 UE RF [6][7], RRM [8] and Demodulation requirements [9] are verified by OTA approach. Considering the Maximum Output Power (MOP) and Reference Sensitivity (REFSENS) tested under OTA condition were always taken as SISO OTA performance, so the status of FR2 MOP and REFSENS (subset of the 3GPP FR2 UE RF test cases) is also presented here: 
· The Rel-15 SI: Study on test methods for New Radio was focused on defining the over the air (OTA) testing methodology for UE RF, UE RRM, and UE demodulation requirements [10]; This SI was closed in RAN#82 meeting with 100% completion level [11]. The outcome of this SI is captured in the published 3GPP TR 38.810 v16.5.0 [12].
· The related FR2 MOP and REFSENS requirements are specified in 3GPP TS 38.101-2 [6] and 3GPP TS 38.101-3 [7]; 
· A Rel-17 SI: Study on enhanced test methods for FR2 was approved to enhance the FR2 UE RF test methodology [13]. The outcome of this SI will be captured in 3GPP TR 38.884 [14].
· Until now, there is no FR1 SISO OTA test methodology and performance requirements developed in 3GPP RAN4 group. Whether RAN4 will specify NR SISO OTA performance requirement and test methodology in Rel-17 timeline is under discussion. 

· Potential distinction between different frequency bands belonging to same Frequency Range: 
· RAN4 will only specify FR1 4x4 MIMO OTA requirement for 4Rx antenna bands (e.g. Band n41, n77, n78 and n79) [5]. 
· From test methodology perspective, the potential MU assessment of FR1 MPAC MIMO OTA system for FR1 low frequency (410MHz<f≤3GHz) and FR1 high frequency (3GHz <f≤7.125GHz) could be different. 
· The FR2 MOP and REFSENS requirements defined in 3GPP TS 38.101-2 and 3GPP TS 38.101-3 for n257, n258 and n261, is different from band n260 and n259. 
· A Multiband relaxation framework was agreed to introduce a per-band relaxation for FR2 MOP and REFSENS [15], due to UE supporting for multi-band operation.

· Potential roadmap and further future work plan:
· The MIMO OTA requirements for FR1 and FR2 is planned to finalize in TSG#94 meeting, December 2021 [5]. Detailed work plan of this WI is under discussion in RAN4 [16].
· The test methods enhancement of FR2 UE RF is planned to finalize in RAN#89e meeting, September 2020 [17]. 
2	Actions
To NGMN: 
ACTION: 	RAN4 respectfully asks NGMN to take the above status of 5G NR OTA test methodologies and performance requirements in RAN4 into consideration in their future work.
3	Dates of next TSG-RAN WG4 meetings
TSG-RAN WG4 Meeting #97-e                          26 October-13 November, 2020    		E-meeting
TSG-RAN WG4 Meeting #98                             1-5 March, 2021    		                          TBD
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