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[bookmark: _Toc116995841]Introduction
In RAN WG4 Meeting #107, a WF for RF requirements for simultaneous multi-panel has been approved [1], and the objectives are captured below: 
	Issue 2-1: DL power level for 2AoA spherical coverage
· Proposals
· Option 1: legacy requirement + X, X=0.0dB (Samsung, Nokia)
· Option 2: legacy requirement + X, X=0.5dB (Huawei)
· Agreement
· Align the simulation assumptions and RAN4 is targeted to agree on X value next meeting based on the simulation and analysis.
 Simulation assumption for X value derivation in Issue 2-1 is agreed as following:
· antenna array
· [Mg, Ng, M, N, P] = [1, 1, 4, 4, 2]
· antenna element pattern
· Table 6.1.4.1 of TR38.854:
	Parameter
	Values

	Antenna element radiation pattern in  θ’’ dim (dB)
	


	Antenna element radiation pattern in ϕ’’ dim (dB)
	


	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	 5dBi



· beam assumption
· highSpeedMeasFlagFR2-r17 = set2
· AoA pair
· All possible AoA pairs as long as AoA1 and AoA2 are from Area-1 and Area-2 respectively
· DCI scheme
· mDCI
· Interference
· No polarization isolation between the two DL signals from the 2 TRPs
· No “joint detect/decode” is considered, i.e., only consider two TRP-RX pairs: TRP1-RX1 and TRP2-RX2. 
· The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference.
· pass/fail criterion for each beam pair
· min[SINR_AoA1, SINR_AoA2] >= -1dB
· other aspects for reference
· agreements of FR2 HST RF WI which are applicable for this simulation
· agreements of FR2 Multi-RX DL WI which are applicable for this simulation




In this contribution, we discuss the potential impacts on RAN4 RF requirements of the above-described RAN4 agreements and open issues.
[bookmark: _Toc116995842]Discussion
Topic 2: RF requirement for simultaneous multi-panel operation
[bookmark: _Toc116995848]Issue 2-1: DL power level for 2AoA spherical coverage
For the simultaneous multi-panel operations, there can be inter-beam interference caused by the sidelobes of the beam pattern as shown in Figure 1, which due to the sidelobe of the other antenna pattern also receives signals sent from RRH to the main antenna. 

[image: ]
Figure1 Inter-beam interference caused by the sidelobe (150 degrees)
In the legacy UE RF requirement, the EIS performance of the UE should not be worse than YdBm (sensitive level, a negative value, Y << 0 dBm). Since inter-beam interference exists, the UE may not achieve EIS performance as a legacy requirement, a (Y + X) dBm may be used as the alternative requirement.  
However, considering the size of the PC6 UE (a train) and the antenna array design on top of such UE has much more space to use than on PC3 and other power class devices. There are more choices for the antenna array design, it is possible to reduce the inter-beam interference to a neglectable level. 
Observation 1: the inter-beam interference happens when the sidelobes of another beam is strong. However, based on the simulation, the angle of arrival (AoA) separation/offset of the antenna beams is large, and the sidelobes are very low in the AoA direction of the other beam as shown in Figure 1.
Observation 2: based on the size of the PC6 UE (a train) and the various choice of antenna array design, it is possible to reduce the inter-beam interference to a neglectable level. 
Proposal 1: RAN4 to consider reusing Rel-17 RF requirement for Rel-18 FR2 bi-directional HST UEs. 

Simulation assumption for X value derivation in Issue 2-1:
In WF last meeting (RAN4 #107), since 150° angular separation in theta of UE coordination has been agreed to be used for test verification, then in the simulation, the 2AoA angular separation in theta axis can be fixed to 150 degrees in the simulations related to Issue 2-1.
Proposal 2: As agreed in the last meeting, consider fixing the 2AoA angular separation in theta axis to 150 degrees in the simulation related to Issue 2-1.

Conclusion
In this contribution, the following observation and proposal are presented: 
[bookmark: _Toc116995849]Observation 1: the inter-beam interference happens when the sidelobes of another beam is strong. However, based on the simulation, the angle of arrival (AoA) separation/offset of the antenna beams is large, and the sidelobes are very low in the AoA direction of the other beam as shown in Figure 1.
Observation 2: based on the size of the PC6 UE (a train) and the various choice of antenna array design, it is possible to reduce the inter-beam interference to a neglectable level. 
Proposal 1: RAN4 to consider reusing Rel-17 RF requirement for Rel-18 FR2 bi-directional HST UEs. 
Proposal 2: As agreed in the last meeting, consider fixing the 2AoA angular separation in theta axis to 150 degrees in the simulation related to Issue 2-1.
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