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1
Introduction
The transmitter and receiver requirements for FR1 UEs have been defined in TS 38.101-1 [1] and TS 38.101-3 [2], for SA and NSA mode, respectively. However, these UE FR1 requirements are tested by conducted methodology at the temporary antenna ports and it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included.
This contribution provides a number of observations on the topic of radiated performance of transmitters and receivers of FR1 UEs and motivates a new Work Item to define the Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) requirements and associated test methodology for FR1 SA and EN-DC UEs to address the above gap [3].
2
Discussion

2.1
Motivation of FR1 TRP and TRS WI

The underlying assumptions behind all the defined RF, RRM, and demodulation requirements for FR1 is that the connection between the test equipment and the UE is achieved using cables. That means all the defined UE FR1 requirements are tested by conducted methodology at the temporary antenna ports and it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included. 
Drawing upon the experience from previous RATs, there is a large gap between conducted performance and actual end-usage performance in a real network, which is also demonstrated for NR FR1 by a large number of OTA results analysis [4]. The reality is that RF transmitter and receiver requirements by conducted testing with small tolerance have been well specified in RAN4, and all the UEs in the market may have good conducted performance without surprise, but some of the UE’s actual OTA performance could be very bad.  
Consequently, it is not sufficient to only specify UE requirements at the conducted level without including the UE antenna system to guarantee the actual network performance. TRP and TRS is one of the most important characteristics to present the entire UE performance under conditions more closely resembling the end user’s interaction with the device. 
NGMG sent a LS to RAN4 asking the status of 5G OTA specification on test methodologies and requirements [5], which shows the interests from operators. In addition, clear feedback from operators have been collected and confirmed during the email discussions at RAN draft reflector that “having good OTA FR1 performance in devices is important”.
In order to ensure the good overall network system performance and end-user experience, the requirements for NR UE TRP and TRS is important for consistent devices performance in the real NR networks which operates in OTA manner. Unified requirements in 3GPP will provide authoritative guidance and will greatly promote the development of 5G industries. 
Therefore, it is proposed to specify the performance requirement and associated verification methodology for FR1 TRP and TRS (NR SA and EN-DC) in a new Work Item.
2.2
Timeline
The general arrangement of the WI timeline is based on the requests from operators that the TRP&TRS test methodology should be defined first, and then the performance requirement definition work can be started and finalized until the end of WI. 

As summarized in [4], the FR1 TRP&TRS OTA test methodologies out of 3GPP have been well defined in the industry, both CCSA and CTIA. CCSA also defined SA TRS requirement in July meeting [6]. From technical perspective, the test method for FR1 SA is nearly the same as LTE SISO OTA, and only a few enhancement aspects shall be considered for NSA mode, e.g. power setting of LTE and NR paths. 
Given the FR1 SISO OTA test methodology has been well defined in other Standards Development Organizations, aligned settings as much as possible in 3GPP is beneficial to decrease differentiation and accelerate the progress for the whole 5G OTA industry globally [7]. Therefore, 9 months’ timeline of SISO OTA test method enhancement is sufficient. After finalizing the test method development, RAN4 should start the requirement definition work, and the potential time period is 1 year to finalize the requirement for the agreed 1st priority bands.
Until now, over 444 NR devices have been commercialized in the world-wide market by the end of September 2020, according to the 5G report from GSA [8], we suggest to start TRP and TRS WI in RAN4 to fill in the gap of this topic as soon as possible. 
3
Conclusions

RAN WG4 has completed the work of the transmitter and receiver requirements for FR1 UEs, which are tested by conducted methodology at the temporary antenna ports and it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included. Large gap between the conducted performance and actual end-usage performance has been identified, it is not sufficient to only specify UE requirements at the conducted level without including the UE antenna system.
Therefore, it is proposed to specify the performance requirement and associated verification methodology for FR1 TRP and TRS in a new Rel-17 Work Item. 
Based on the requests from operators, the TRP&TRS test methodology will be defined first, and then the performance requirement definition work will be started and finalized until the end of WI.
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