14

[bookmark: historyclause]3GPP RAN WG4 Meeting #104-e		R4-2212348
Online, August 15th – 26th, 2022

Agenda item:	4.1.2
Source:	Apple
Title:	EIRP-based test metric for FR2 SEM verifications  
WI/SI:	NR_newRAT-Core
Release:	Rel-15
Document for:	Approval

1	Introduction 

In NR FR2, the UE transmitter characteristics are verified either by the EIRP-based or TRP-based test metric [1,2]. For EIRP-based test metric, the measurement is performed with UE beam-locked at a particular spatial angle, typically at the so-called beam-peak direction where the EIRP is at its maximum power among all spatial angles as it is least affected by the test equipment noise floor considering the high path loss for FR2 under OTA tests. For TRP-based test metric, the measurement is performed with UE beam-locked at a particular spatial direction and measuring EIRP at every spatial angle, and then averaging it over the entire sphere. The TRP-based test metric is infamously known for its lengthy test time as EIRP has to be measured at each TRP grid where the number of grid points (NTRP_grid) can range from above a hundred to more than one thousand over a sphere [2]. Another downside for TRP-based test metric is that at certain spatial angles, the EIRP could be much lower than that at peak direction. The EIRP measurement at these angles, especially for out-of-band emissions where the power is much lower than the wanted signal, could be inaccurate due to insufficient SNR at tester receiver. Owing to the aforementioned concerns on TRP-based test metric, RAN5 has agreed to change the ACLR test metric from TRP-based to EIRP-based [3] since both test metrics theoretically should provide the same ACLR measurement result as ACLR is expected to be spatially flat (independent of spatial angle) which has been mathematically shown in [4] and verified by real measurement data [5]. 

Considering that the emission nature within the Spectrum Emission Mask (SEM) range is quite similar to ACLR, in last RAN4 meeting, there was a proposal to change the FR2 SEM test metric from TRP-based to EIRP-based to reduce the test time and improve the measurement accuracy by measuring SEM only at beam-peak direction [6]. Though the proposal had gained some positivity owing to its irrefutable merits on test time reduction as well as measurement accuracy improvement, there was also concern raised that SEM is related regulatory requirements and the implication on the test metric modification needs to be considered. The discussions were concluded with an approved WF which captured three options on handling of EIRP-based test metric for FR2 SEM without core requirement change [7]. In this contribution, we propose to adopt Option 1 in the WF with slight wording changes to modify the text description in TS 38.101-2 clause 6.5.2.1.
                      
2 Discussion

The WF approved in last RAN4 meeting on handling of EIRP-based test metric for FR2 SEM without core requirement change has catered the following three options for consideration [7]:

· Option 1: Modify the text description in TS 38.101-2 clause 6.5.2.1 from “The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).” to “The requirement is specified as TRP and is verified in beam locked mode with the test metric of EIRP at the beam peak direction modified by the power difference between peak EIRP and TRP.”

· Option 2: Keep the text description in TS 38.101-2 clause 6.5.2.1 unchanged 
2a) and inform RAN5 that the proposed EIRP-based test metric for FR2 SEM verifications is agreeable in RAN4. It is up to RAN5 to decide whether the SEM test procedure would be modified as proposed.
2b) and inform RAN5 that the SEM requirements can be verified in EIRP-based test metric.
2c) and no additional actions

· Option 3: (see QC comment) Option 1 + capture an explicit agreement: ‘verification-specific details in any requirement are included as guidelines for the test method, but they do not constitute a limitation on the core requirements.’

As elucidated in [6], the theoretical background behind the proposed EIRP-based test metric for FR2 SEM is that the power difference between EIPR beam-peak SEM and TRP SEM is essentially the peak directivity which can be obtained through the measurement of maximum peak EIRP (PUMAX) and maximum TRP (PTMAX) of the wanted signal and their power difference, owing to the spatially flat nature of SEM. The TRP SEM can then be verified using the EIRP SEM at the beam-peak direction as an intermediate test metric followed by the subtraction of (PUMAX - PTMAX).        

In NR FR2, the UE transmitter characteristics are verified either by the EIRP-based or TRP-based test metric [1,2]. In our understanding, the wording ““verified” in the current specifications has been used to represent how the requirement is tested which may also be interpreted as how it is specified. If the proposed EIRP-based test metric for FR2 SEM can be adopted, in our view, Option 1 provides the clarity that the requirement is defined as TRP which is indirectly verified using EIRP at the beam peak direction only as an intermediate test metric. The final result after subtracting the power difference between the maximum peak EIRP (PUMAX) and maximum TRP (PTMAX) should be equivalent to TRP SEM. With that being said, we propose to accept Option 1 in RAN4 specifications with slight wording changes for more clarity in the proposal below to provide the glimpse on how the FR2 SEM is verified.        

Proposal: Modify the text description in TS 38.101-2 clause 6.5.2.1 from “The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).” to “The requirement is specified as TRP and is verified in beam locked mode with the test metric of EIRP at the beam peak direction subtracted by the power difference between maximum peak EIRP (PUMAX) and maximum TRP (PTMAX)”.

3	Conclusion

In this contribution, we propose to adopt Option 1 in the “WF on handling of EIRP-based test metric for FR2 SEM” with slight wording changes to modify the text description in TS 38.101-2 clause 6.5.2.1.

Proposal: Modify the text description in TS 38.101-2 clause 6.5.2.1 from “The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).” to “The requirement is specified as TRP and is verified in beam locked mode with the test metric of EIRP at the beam peak direction subtracted by the power difference between maximum peak EIRP (PUMAX) and maximum TRP (PTMAX)”.
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