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1 Introduction
FR2 UE beam correspondence requirement has been defined for PC3 in Rel-15 technical specifications [1]. Though UEs with different beam correspondence capability (capability bit = 1 or 0) is subjected to different requirements and test procedures, all UEs shall either pass or be within a tolerance from core EIRP requirements using its autonomously chosen UL beam based on DL beam measurements. Since core EIRP requirements have been defined based on UE with dual-polarized UL transmission, the test setup needs to ensure that each polarized Rx path is receiving linearly polarized DL signal with sufficient SNR in order to properly select the corresponding beam for each polarized UL transmission. Unfortunately, the current EIRP test procedure as defined in TR 38.810 [2] does not fully address this requirement as EIRP determined from the maximum value between EIRP(PolLink = () and EIRP(PolLink = ) may not realize the UL polarization gain under the black box measurement approach. In this contribution, we share our concern on why the current EIRP test procedure may potentially miss the UE UL polarization gain and propose to modify the formula for deciding the EIRP value on each CDF grid point to assure that the UE UL polarization gain as budgeted in the EIRP specifications can be properly accounted. 

2 Discussion
FR2 UE beam correspondence requirement has been defined for PC3 in Rel-15 technical specifications [1]. As a mandatory feature with capability signalling, beam correspondence is jointly verified with both peak EIRP and spherical EIRP requirements which have been specified based on the assumption of UE with dual-polarized UL transmission. Since UE beam correspondence relies on DL signal measurement to properly select the corresponding UL transmission, in order to realize the UL polarization gain in EIRP, the test setup needs to ensure that each polarized Rx path in UE is receiving linearly polarized DL signal with sufficient SNR. However, the current EIRP test procedure as defined in TR 38.810 [2] does not fully address this requirement as EIRP determined from the maximum value between EIRP(PolLink = () and EIRP(PolLink = ) may not realize the UL polarization gain under the black box measurement approach, which can be illustrated in Figure 2-1 and the associated text descriptions below.
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Figure 2-1 Three distinctive cases for DL polarization relative to UE antenna polarization 
For Case A in Figure 2-1, it is expected that both UE V and H Rx signal paths would receive DL signal with sufficient SNR to accurately determine the DL beam direction and achieve beam correspondence in UL transmission for both V and H polarizations. In this case, the assumption for EIRP with dual-polarized UL transmission can be ensured. However, for Case B in Figure 2-1, due to that the DL polarization is orthogonal to the UE H Rx signal path, it is expected the DL signal received by H Rx path would be too weak to have sufficient SNR to accurately determine the DL beam direction and achieve beam correspondence in UL transmission for H polarization. As a result, beam correspondence is only established in V polarization. Similarly, for Case C in Figure 2-1, beam correspondence can only be achieved in H polarization.  

In the current EIRP test procedure as defined in TR 38.810 [2], EIRP is determined by

MAX([EIRP(PolLink = (, PolMeas = () + EIRP(PolLink = (, PolMeas = )], 
[EIRP(PolLink = , PolMeas = () + EIRP(PolLink = , PolMeas = )])
If PolLink = ( happened to be the Case B as shown in Figure 2-1, PolLink =  would then be the Case C in Figure 2-1. Under this circumstance, EIRP(PolLink = (, PolMeas = ) and EIRP(PolLink = , PolMeas = () are expected to be much lower than EIRP(PolLink = (, PolMeas = () and EIRP(PolLink = , PolMeas = ) respectively as in Case B, beam correspondence is only established in V polarization which is orthogonal to PolMeas =  and in Case C, beam correspondence can only be achieved in H polarization which would be orthogonal to PolMeas = (. As a result, EIRP would be determined by

MAX(EIRP(PolLink = (, PolMeas = (), EIRP(PolLink = , PolMeas = ))
Where either EIRP(PolLink = (, PolMeas = () or EIRP(PolLink = , PolMeas = ) only represents single-polarized UL transmission which would be 3dB less than what has been budgeted for EIRP specifications. Notice that this issue is not due to UE’s beam correspondence capability, but caused by the black-box approach in EIRP test procedure where under certain DL signal polarizations, either one of the UE polarization could be blinded and loses beam correspondence.

To mitigate this issue, it is proposed to revise the EIRP decision formula to as below,

EIRP = EIRP(PolLink = (, PolMeas = () + EIRP(PolLink = , PolMeas = )
This modification not only resolves the aforementioned issue where EIRP could miss one polarized UL transmission under certain DL polarizations, it also provides the advantage that the number of EIRP measurement at each UE spherical orientation (or each CDF point) can be reduced from 4 to 2 as compared to the current EIRP test procedure.

Proposal: EIRPtarget-CDF is obtained from the Cumulative Distribution Function (CDF) computed using EIRP(PolLink = (, PolMeas = () + EIRP(PolLink = , PolMeas = ) for all spherical grid points.    
Observation: The proposed EIRP CDF test procedure modification can reduce the number of EIRP measurement from 4 to 2 at each spherical grid point as compared to the current EIRP measurmeent procedure.  
3 Conclusion
In this contribution, we share our concern on why the current EIRP test procedure may potentially miss the UE UL polarization gain and propose to change the EIRP test procedure and modify the EIRP formula on each CDF grid point to assure that the UE UL polarization gain as budgeted in the EIRP specifications can be properly accounted.     
References
[1] 3GPP TS 38.101-2 V15.6.0 (2019-07)
[2] 3GPP TR 38.810 V16.3.0 (2019-06)
3GPP


V
H
Case B
DL Polarization (PolLink)
UE Polarization



V
H
Case C
DL Polarization (PolLink)
UE Polarization



V
H
DL Polarization (PolLink)
UE Polarization
Case A



