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Introduction
Rel-16 MIMO is tasked to enhance various aspects of multi-beam operation in FR2, including to specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection [1]. In last meeting [2], the following agreement was reached:
Agreement
In Rel-16, only introduce specification enhancement for MPUE-Assumption3
· MPUE-Assumption3: Multiple panels are implemented on a UE and multiple panels can be activated at a time but only one panel can be used for transmission.
· Note that this does not require a UE to always activate multi-panels simultaneously
· Note: UE can control the panel activation/deactivation 
· Possible use cases at least include
· (General) UL coverage enhancement for FR2 considering the UE power consumption 
· Discussion topics in Rel-16 include:
· Details on the identification for a panel and corresponding panel definition
· Any enhancement introduced in Rel-16 should take further enhancement of simultaneous transmission across multiple panels for future releases into account. 
This is a UE optional feature
To understand the gain of potential enhancements, quantitative performance comparisons with what was specified in Rel-15 are highly recommended. In this paper, we provide some results on performance gain on UL coverage of panel-specific beam selection.

[bookmark: _Ref532392575]Panel-specific UL beam selection
Panel-specific UL beam selection is in the scope of Rel-16 multi-beam enhancements. Detailed discussions on panel activation/deactivation, panel ID and usage can refer to our companion papers [3][4]. In this section, we provide evaluation results to show the potential gain on UL coverage by selecting the best panel. Figure 1 shows the distribution of the RSRP difference across two UE panels, which is quite large (with a probability of ~70% of being larger than 5dB and a probability of ~40% of being larger then 10dB). With this results, we can expect several dB gain if gNB and UE can always communicate via the best panel, compared with a random panel selection.
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Figure 1. Distribution of difference between RSRPs received from different UE panels

Figure 2 provides initial SLS results on the possible UL coverage gain of supporting panel-specific beam selection. It shows that by selecting the best Tx beam across 2 UE panels, the probability of UL RSRP larger than -100dBm is increased by ~10%, compared with using a single/fixed panel, which suggests the potential gain on the UL coverage. Moreover, it is also observed that the medium RSRP is increased by ~5dB, which suggests the potential gain on the UL throughput. To achieve the observed benefit, having aligned panel management between gNB and UE is one of the keys.
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[bookmark: _Ref525898298]Figure 2. Gain on UL RSRP from using best UL beam across 2 UE panels
Observation 1: Panel-specific UL beam selection can bring substantial benefits on both UL coverage and UL throughput.

Summary
The observations in this paper are summarized as follows. 
Observation 1: Panel-specific UL beam selection can bring substantial benefits on both UL coverage and UL throughput.
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Appendices
Table 1 SLS simulation assumptions in Figure 1
	Parameters
	Values

	Scenarios 
	Dense Urban Macro layer only 
Option 1: 2 tier (7 sites with 21 cells)

	Simulation bandwidth
	80MHz (DL+UL), TDD

	Subcarrier Spacing for data
	60kHz

	Channel Model
	Following related assumption in TR 38.802/38.901

	TXRU mapping to antenna elements
	2D DFT

	TXRU mapping weights
	2D DFT

	Criteria for selection for serving TRP
	RSRP-based

	Criteria for beam selection for serving TRP
	RSRP-based

	BS antenna configurations
	(M, N, P, Mg, Ng; Mp, Np) = (8, 8, 2, 1, 2; 1 , 1). ((dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (2.0, 4.0) λ 

	BS antenna element radiation pattern
	According to TR38.802

	UE antenna configurations
	(M, N, P, Mg, Ng; Mp, Np) = (2, 4, 2, 1, 2; 1, 1); (dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (0, 0) λ. *Θmg,ng=90°; Ω0,1=Ω0,0+180°; 

	UE antenna element radiation pattern
	See Table A.2.1-8 in TR 38.802

	Inter-panel calibration for UE
	N.A.

	Beam correspondence 
	Full correspondence

	UE receiver type
	MMSE-IRC 

	BF scheme
	PMI-based

	UE mobility feature
	UE mobility 30km/h
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