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Introduction
The Rel-18 RAN4 leading WI enhanced NR support for high speed train scenario in frequency range 2 (FR2) was approved at RAN#95 [1]. One of the objects is the multi-panel RF requirements. During RAN4#106bis, the topic was discussed and WF[5] was approved. This document provides further thoughts on this topic.
Discussion
During RAN4#105, the bi-directional deployment scenario is confirmed as feasible for simultaneous multi-panel operation, and the concerned two AoA directions should be selected from different coverage areas, i.e., Area-1 and Area-2 respectively. The specific RF requirement needs further discussion.
Issue 1-1: 2AoA spherical coverage area and DL power requirement
· Agreement
· For 2AoA spherical coverage area for bi-directional scenario, take legacy 1AoA spherical coverage area as the starting point, i.e., Area-1 and Area-2.
· The concerned two AoA directions should be selected from different coverage areas, i.e., Area-1 and Area-2 respectively
· Further discuss the DL power level requirements
· “legacy requirement + XdB, X>=0” as the starting point for DL power level
Issue 1-4: angular separation
· Agreement
· Cover all possible angular separations in core requirements as long as the two test points are from Area-1 and Area-2 respectively
· FFS if 150° angular separation in theta of UE coordination can be considered for test verification.

Regarding the angular separation, it was discussed to used 150° angular separation for spherical coverage testing in last meeting. However, if the full coverage area of PC6 could be considered as the possible direction of DL signal, the angular separation could range from around 90° to 180°. Only testing 150° might not provide enough test coverage.
One way of extending the test coverage could be to adopt multiple angular separations, which is similar as the FR2 multi-Rx WI. While for HST scenario, this might not be the optimal way, since some angular separation could only be formed with particular AoAs. Considering the existing spherical coverage range for PC6 was specified based on θ and ϕ, this format could be reused for multi-Rx spherical coverage requirement.
In each spherical coverage area of PC6, an AoA set could be specified as the combination of selected values of θ and ϕ. Below table is an example of AoA set definition. For multi-Rx capable UE, the spherical coverage requirement shall be met with 2-layer PDSCH reception. Layer-1 is received from any AoA of AoA set 1 and Layer-2 is received from any AoA of AoA set 2.
Table 1 AoA set in each spherical coverage area
	
	θ (degree)
	ϕ (degree)

	AoA set 1
	60, 75, 90
	-37.5, -22.5, -7.5, 7.5, 22.5, 37.5

	AoA set 2
	60, 75, 90
	142.5, 157.5, 172.5, 187.5, 202.5, 217.5



Proposal 1: Multi-Rx coverage requirement is specified based on selected values of θ and ϕ.
The above Table 1 covers the case that RRHs are located at both sides of the track. In practice, the RRHs are usually located at the same side of the track. The AoA set could be further adapted to Table 2. For multi-Rx capable UE, the spherical coverage requirement shall be met with 2-layer PDSCH reception and AoA configuration 1 or AoA configuraton 2. Layer-1 is received from any AoA of AoA set 1 and Layer-2 is received from any AoA of AoA set 2.
Table 2 AoA set in each spherical coverage area
	
	AoA configuration 1
	AoA configuration 2

	
	θ (degree)
	ϕ (degree)
	θ (degree)
	ϕ (degree)

	AoA set 1
	60, 75, 90
	-37.5, -22.5, -7.5
	60, 75, 90
	7.5, 22.5, 37.5

	AoA set 2
	60, 75, 90
	187.5, 202.5, 217.5
	60, 75, 90
	142.5, 157.5, 172.5



Proposal 2: Adopt the AoA set definition in Table 1 or Table 2 for Multi-Rx coverage requirement definition.
[bookmark: _GoBack]Based on some initial simulation, around 0.5dB performance degradation is caused by multi-Rx reception. It’s proposed to adopt 0.5dB as starting point for further evaluation.
Proposal 3: Adopt “legacy requirement + 0.5dB” as the starting point for DL power level requirements. 
Conclusion.
This document discusses the requirement of multi-panel reception and provides following proposal and observation.
Proposal 1: Multi-Rx coverage requirement is specified based on selected values of θ and ϕ.
Proposal 2: Adopt the AoA set definition in Table 1 or Table 2 for Multi-Rx coverage requirement definition.
Proposal 3: Adopt “legacy requirement + 0.5dB” as the starting point for DL power level requirements. 
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