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Introduction
The RAN4 impact of further enhancements on MIMO has been discussed in RAN4#99-e, and a WF [1] has been agreed in which copied below:
· No transmission requirements will be specified for multi-panel UE in Rel-17 FeMIMO WI 
· RAN4 will further study if any impact to the reception requirements for multi-panel UE in Rel-17 FeMIMO WI considering RAN1 status
· RAN4 will further study the UE RF requirements impact for MPE mitigation. Companies are encouraged to provide the initial analysis for UE RF impact for MPE in the next RAN4 meeting considering the latest RAN1 progress considering RAN1 status
· No UE RF impact for CSI enhancement and link recovery for FR2 serving cells in Rel-17 FeMIMO WI
In this contribution, the reception requirements are discussed for multi-panel UE.
Discussion
According to WID [2], the simultaneous multi-TRP transmission with multi-panel reception was introduced.
The main receiver requirements are briefly listed as following:
· Reference sensitivity power level
· EIS spherical coverage
· Maximum input level
· Adjacent channel selectivity
· Blocking characteristics
· Spurious emissions

For reference sensitivity level, it is based on the peak performance of one panel and not likely to be impacted by the multi-panel reception.
Observation 1: The reference sensitively power level is not likely to be impacted by multi-panel reception. 

It seems in the first stage that the EIS spherical coverage is the most likely to be impacted, since multi-panel reception would involve some combination and diversity between the two panels for some scenario. However, it is also possible that this combining effect could be minimum.
In order to study this effect, a brief simulation was done for spherical coverage. In the simulation, two panel Tx spherical coverage using combination and selection were simulated respectively, and since the Tx are Rx are symmetrical, the Tx spherical coverage can also show the effect of EIS spherical coverage. The assumptions are given in following table.
Table 1. Assumptions for Spherical coverage comparison
	
	Assumption 1
	Assumptions 2

	Frequency range
	n257
	N257

	Antenna element
	1×4
	1×4

	Antenna module in total
	2
	2

	Finite UV test points
	Y
	Y

	Beam phase shifter controller
	45°
	45°

	Antenna module/set location
	Top & Bottom
	Top & Bottom

	Front cover
	Glass
	Glass

	Back cover
	Glass
	Plastic

	Side cover
	Metal
	Plastic
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Figure 1. Antenna module location
In the simulation, two panels are simulated, which are located at the top and bottom respectively. Different Back/Side cover are also simulated as shown in Assumption 1/2 in above table. In each assumption, the spherical coverage are compared between the combination of 2 panels and selection of 1 panel for operation. The simulation results are depicted in figures 2 and 3.
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Figure 2. Spherical coverage comparison for Assumption 1 (Back/Side: Glass/Metal)
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Figure 3. Spherical coverage comparison for Assumption 2 (Back/Side: Plastic / Plastic)
It can be seen that for assumption 1, the spherical coverage almost stays the same with the introduction of 2 panel simultaneous combination, while for assumption 2 there is 1~2dB performance gain at 50 percentile or lower. It may be implied that the glass/metal made the combination of signals for those two panels more difficult, at least under this layout assumption. 
Observation 2: According to simulation, the combination gain of 2 panels for spherical coverage can be negligible. Even in more favourable condition the performance difference can still be small, e.g. 1dB etc. 
Furthermore, one panel operation can always be the baseline, and there is no way that simultaneous operation has worse performance. So, it is also safe to reuse current minimum requirements for multi-panel reception.
Observation 3: It is also safe to reuse current minimum requirements for multi-panel reception for EIS spherical coverage since it is the baseline performance.

For other receiver requirements, they do not have much relation with multi-panel reception.
Observation 4: Other receiver requirements are not impacted by multi-panel reception. 

Based on previous observations, the following proposal is provided:
Proposal: No impact to the reception requirements for UE supporting multi-panel reception. 
Conclusion
In this paper, the multi-panel reception impact to the UE reception requirements were analysed. The following observation and proposal were provided.
Observation 1: The reference sensitively power level is not likely to be impacted by multi-panel reception. 
Observation 2: According to simulation, the combination gain of 2 panels for spherical coverage can be negligible. Even in more favourable condition the performance difference can still be small, e.g. 1dB etc. 
Observation 3: It is also safe to reuse current minimum requirements for multi-panel reception for EIS spherical coverage since it is the baseline performance.
Observation 4: Other receiver requirements are not impacted by multi-panel reception. 

Proposal: No impact to the reception requirements for UE supporting multi-panel reception. 
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