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Introduction
UE performance projections were gathered in the last meeting, but the process of specifying requirements could not be completed due to concerns that the averaged results were perhaps too aggressive. In this meeting we focus on inherent margins for a realistic UE with 2 4x1 modules, which is the agreed baseline implementation for the FR2 multiRX feature. These inherent margins should significantly allay fears of compliance challenge.
Discussion
MMSE vs RAN4 simplification for SINR estimation
RAN4 previously agreed  that for UERF, the requirement is set assuming a rank1 DL signal from each TRP with mDCI. For estimating SINR for DL from each TRP, it was agreed to use the ratio of power from the desired TRP to the power incident from the interfering TRP along with Rx chain noise. This method is expected to be conservative because the interferer does not enjoy any suppression it would normally get with an MMSE receiver if its polarization does not match that of the desired signal [6]. In figure 2.1-1, we compare UE performance projections using the agreed RAN4 method against a more realistic LMMSE type demodulation for two orientations of the UE. The UE model is a ‘4-component type’ described in [6]. The MMSE solver assumed RSRP-based beam selection and a noise covariance matrix that depends on both, the uncorrelated thermal noise of the receiver and the correlated noise from the interferer. Channel estimation is genie type based on knowledge 4 component antenna gains and AWGN assumption.
Figure 2.1-1: UE performance difference between LMMSE vs RAN4 simplified SINR estimation


Some observations:
1. For UEs with modules on opposite faces, there is not much difference between the simplified RAN4 SINR method and the LMMSE-based method. The similarity is expected since this type of UE does not have significant overlap of coverage areas, so SINR tends to be noise limited. Here ‘significant overlap’ is judged in context of the sensitivity SINR of the MCS being used for the requirement, nominally -1 dB.  
2. For UEs with modules on adjacent faces, there can be significant overlap in coverage. Some AoA pairs (specifically those with lower AoA offsets) are interference limited. For these scenarios, MMSE can help significantly because of polarization mismatch in the general case between the 2 rank1 DLs. 
3. The characteristic of the MMSE based receiver to help in interference limited cases becomes clear for a UE with modules on the same face. This type of UE has a lot of spatial overlap and therefore strong interference for low AoA offsets. The MMSE based received performs better than the RAN4 SINR calculation estimate for narrow AoA offsets where interference limited cases become more dominant. 

Observation 1: A real UE has margin over the UE used in simulation because the RAN4 SINR estimation method detailed in WF R4-2314668 is more conservative compared to the SINR in a true LMMSE implementation. 

Spherical coverage gain drop for a realistic UE
Commercial handheld UEs with state-of-the-art 4x1 modules remain vastly superior to the standard requirement in terms of gain drop to the 50th %ile direction. In figure 2.2-1, we show the impact of  generally lower gain drops than allowed in the standard by merely calibrating to REFSENS rather than spherical coverage.
Figure 2.2-1: UE performance difference due to better sph. coverage gain drop than required (7 vs 11 dB)

In the figures above, the UE remains marginal to REFSENS, but is brought closer to real implementation by changing the gain drop from ~11 dB to ~ 7 dB, thereby allowing the UE much better than 50% spherical coverage. 
Observation 2: A real UE has margin over the UE used in simulation because of generally superior gain drop with competitive 4x1 modules.
REFSENS margin for a realistic UE
Commercial handheld UEs are also vastly superior to the spec requirement in terms of REFSENS. It is not uncommon to see 10 dB or more margin. This margin has the impact of further improving the legacy spherical coverage area  which in turn improves expected performance. 
Observation 3: A real UE has margin over the UE used in simulation because of generally superior REFSENS compared to requirement.
Summary of intrinsic margins
The sections above detail realistic and additive margins that a typical UE with 2 4x1 modules enjoys relative to the assumptions adopted for the 2AoA Rx feature. It is not proportional in this context to look for new mechanisms that may degrade performance beyond the very relaxed calibration assumption. We propose to use a time-honored RAN4 technique to average results presented in the previous meeting and attached to this document. Other methods like using a CDF are not appropriate for the small sample space of proposals.
Proposal 1: Average across simulated UE RF performance projections submitted to RAN4#108Bis to derive the requirement.
UE orientation in holder
The 9 UE orientations [7] in annex J were put in place in the context of single AoA/AOD requirements. These have served well, but orientation of a UE in the holder is not a fundamental physical limitation. It is instead merely a bureaucratic limitation and can be resolved by expanding the list to other reasonable options if necessary. ‘Reasonable’ could constitute adding the missing 4th variant for each ‘alignment option’. The annex in this contribution shows the fourth variation for alignment option 1 as an example. This would bring the total number of orientations to 12 and would allow UEs to more easily find an optimal orientation. The core requirement should ensure that inability or unwillingness by test labs to orient the UE properly does not limit the measured performance of the UE.
Proposal 2: RAN4 to consider allowing a fourth option for each alignment option. The fourth option involves rotation of orientation2, option 2 or orientation 1 about the normal to the largest face (screen) by 180 degrees.
Conclusions
Unless otherwise noted, observations and proposals below apply to UEs that support either mDCI or sDCI schemes.
Observation 1: A real UE has margin over the UE used in simulation because the RAN4 SINR estimation method detailed in WF R4-2314668 is more conservative compared to the SINR in a true LMMSE implementation. 

Observation 2: A real UE has margin over the UE used in simulation because of generally superior gain drop with competitive 4x1 modules.
Observation 3: A real UE has margin over the UE used in simulation because of generally superior REFSENS compared to requirement.
Proposal 1: Average across simulated UE RF performance projections submitted to RAN4#108Bis to derive the requirement.
Proposal 2: RAN4 to consider allowing a fourth option for each alignment option. The fourth option involves rotation of orientation2, option 2 or orientation 1 about the normal to the largest face (screen) by 180 degrees.
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Table J.2-1: Test conditions and angle definitions for Alignment Option 1
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