14

[bookmark: Title][bookmark: historyclause]3GPP TSG-RAN WG4 Meeting #108		R4-2311334
Toulouse, France, Aug. 21 – 25, 2023
[bookmark: Source]Agenda item:	8.7.1
Source:	Apple
Title:   	TP on DL polarization combination for TR 38.751
[bookmark: DocumentFor]Document for:	Approval
1	Introduction 
In RAN#100, a new TR, TR 38.751 [1], was agreed to be introduced to capture FR2 multi-Rx RF requirement related discussion. In this contribution, a TP on TP on DL polarization combination is provided. 
2	Text Proposal

[bookmark: _Toc140756458]6.3.6	DL polarization combination

There are four different DL polarization combinations, i.e., (TRP1q, TRP2q), (TRP1f, TRP2q), (TRP1q, TRP2f) or (TRP1f, TRP2f). It is known that the UE performance can differ if the same polarization or orthogonal polarization is adopted by the two probes in testing. With the same polarization, a higher correlation between the two DL data streams can be expected, especially when the AoA offset is small, representing the worst-case performance.

In deciding which combination to use for verification, there are two main considerations. First, the requirements should be derived based on the worst-case polarization match at the UE, and should apply for any combination of DL polarizations from each TRP. Second, there is a need to minimize the testing overhead while ensuring good testing coverage.

In the two-AoA simulations, the worst-case polarization match between the 2 TRPs is assumed. In other words, the transmitted signal from one TRP is considered interference without any polarization isolation at the UE when decoding the transmitted signal from the other TRP. 

It was also pointed out that the radiation pattern of V-pol and H-pol of an antenna module is not exactly same, and when metal blockage exist, the difference may be amplified due to the reflection as shown in the Figure below. In practical UE design, to avoid severe blockage, the metal frame near the antenna module can be removed and replaced by other materials, but the V/H element may still suffer from different loss, which still lead to difference between V-pol and H-pol.
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Figure x The radiation pattern of a pair of V/H element in 1x4 antenna module


When the difference exists and the  is chosen as fixed DL power, the performance for  and  under same offset can be different as shown in Figure x.

[image: A graph with blue and red lines

Description automatically generated]
Figure x Simulation results for different polarization pair


In the end, the UE RF requirement is defined as the average (arithmetic mean) of the metric values for two DL polarization test conditions: the first condition is when the DL polarizations at both TRPs are ‘’ and the second condition is when they are ‘’.

Where ‘N%(.,.)’ is the metric value for the requirement for the DL pols specified in the subscripts.
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