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Background
In RAN4 100 e-meeting, R4-2115814 [1], R4-2115815 [2] and R4-2115816 [3] were endorsed [4] in which it was requested to add PWS chamber to the corresponding annex E clauses in 38.141-2, excluding co-location test cases. The concern on co-location cases is about whether the PWS has issues when high power interferences are injected by the CLTA. It was agreed to carry out further studies on the availability of PWS conducting co-location tests. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The schematic diagram of using PWS for BS RF measurement is shown in Figure 1. After the RF signal is transmitted from the BS and CLTA, it passes through the free space, reaches the PWS antenna elements, enters the fixed attenuators, and then enters the amplitude and phase adjustment module matrix. 


Figure 1 Schematic diagram of PWS
The maximum output power of BS is about 300W and its EIRP is about 78.5dBm. Taking typical commercially available PWS chambers into consideration, the distance between BS and PWS is about 1.5 meters to 2.5 meters, and the space loss is about 55dB-60dB. 
When BS transmits the maximum power, the signal received by the PWS antenna elements is less than 23.5dB. And through the protection of the 10dB attenuator followed by, the power entering the amplitude and phase adjustment module is less than 13.5dBm.  Taking the maximum linear input power of the amplitude and phase adjustment module into account as well which is about 26dBm, even the CLTA antenna emits the same power as the BS, the power entering the amplitude and phase adjustment module is only increased by 3dB which is 16.5dBm and PWS is still working in the linear area.  Moreover, even BS and CLTA output power is over the PWS linear range, the fixed attenuator can be changed of higher attenuation value that the PWS system will still stay in the linear area. 
For the receiver co-location test item, the CLTA transmit power is about 46dBm, and the interference signal received by the PWS will be reduced to -9 to -14dBm, which is much less than the saturation value of 26dBm. Besides, with the further protection of the fixed attenuator, the PWS is ensured to work in linear range. 
Based on the analysis above, it can be confirmed that PWS is available for co-location measurement cases.
Proposal 1:  Endorse the draft CRs [5]-[7] on the addition of PWS in co-location related annex E clauses in 38.141-2 r15, r16 and r17 latest versions.
Conclusions
In this contribution, we give discussion and confirmation on the availability of co-location cases measurement by PWS. 
Proposal 1:  Endorse the draft CRs [5]-[7] on the addition of PWS in co-location related annex E clauses in 38.141-2 r15, r16 and r17 latest versions.
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