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[bookmark: _Toc116995841]Introduction
In RAN WG4 Meeting #106bis-e, a WF for RF requirements for simultaneous multi-panel has been approved [1]. It has been agreed that uni-directional deployment is not pursued in Rel-18, and the objectives of bi-directional deployment scenarios are captured below: 
	Sub-topic 1-1 bi-directional deployment scenario

Issue 1-1: 2AoA spherical coverage area and DL power requirement
· Proposals
· Proposal 1: Extend the one-directional spherical coverage to bi-directional spherical coverage. We can consider using the same one-directional spherical coverage in both forward and backward directions for bi-directional scenarios. (Nokia 4480)
· Proposal 2: Regarding M% coverage, FR2 PC6 devices are specific and the 2AoA coverage area should be exactly the same as that of legacy 1AoA area, i.e., Area-1 and Area-2. (Samsung 4831)
· Proposal 3: the starting point of YdBm value should also be the legacy 1AoA spherical coverage spec in dBm of PC6. (Samsung 4831)
· 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 1-2: interference mode assumption
· Proposals
· Proposal 1: RAN4 to decide the interference mode assumption between mode 1 and mode 2. (Huawei 4631)
· Interference mode 1: only activate two RRHs transmitting two layers at the same time
· Interference mode 2: all the RRHs (>2 RRHs) transmit two layers at the same time
· Agreement
· Interference mode 1, i.e., at most two RRHs are transmitting at the same time on different layers.
 
Issue 1-4: angular separation
· Proposals
· Proposal 1: it is proposed to adopt single angular separation value, i.e. 150° in theta of UE coordination. (Samsung 4831)
· 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.
 



In this contribution, we discuss the potential impacts on RAN4 RF requirements of the above-described RAN4 agreements and open issues.
[bookmark: _Toc116995842]Discussion
Sub-topic 1-1 bi-directional deployment scenario
Issue 1-1-1: RF requirements of bi-directional deployment scenario for simultaneous multi-panel operation
[bookmark: _Toc116995848]The bi-directional deployment scenario is shown in Figure 1, when two RRHs transmit to different coverage areas, i.e., Area-1 and Area-2, the beams are well separated in two directions. 
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Figure 1 Bi-directional deployment.

For simultaneous multi-panel operation of UEs from both areas, there can be inter-beam interference caused by the sidelobes of the beam pattern as shown in Figure 2, which can be interpreted as that the sidelobe of the beam in area-1 receives the signals from RRH sending to the main beam in area-2. It depends on the antenna (array) design and the UE surroundings which change the shape of the beam pattern, a strong sidelobe with high gain can happen at any angle.  
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Figure 2 Inter-beam interference caused by the sidelobe (150 degrees)
Issue 1-1-2: 2AoA spherical coverage area and DL power requirement
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 in the bi-directional scenarios, and 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 and the antenna array design on such UE has much more space than PC3 and more choices than PC3 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, 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 2.
Observation 2: based on the size of the PC6 UE 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. 

Issue 1-4: angular separation
If we fix the test angular separation only on the elevation plane at 150 degrees for the test, then, it is possible to adjust the beam pattern so that the best performance UE can achieve at 150 degrees. This is not good enough to say the UE passed the standard. 
[image: ]
Based on the current spherical coverage definition, in 38.101-2, the minimum elevation angle separation is 120 degrees, and the maximum elevation angle separation is 180 degrees. The minimum azimuth angle separation is 105 degrees, and the maximum azimuth angle separation is 180 degrees.
 The test angle can be among any value between 120 – 180 degrees in the elevation plane, and any value between 105 – 180 degrees in the azimuth plane. 
Proposal 2: suggests that the test angles should be a combination chosen from 120 – 180 degrees in the elevation plane and from 105 – 180 degrees in the azimuth plane, and the angles combination should not be fixed in the standard.

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, the angle of arrival (AoA) separation/offset of the antenna beams is large as shown in Figure 2, the sidelobes are very low in the AoA direction of the other beam. 
Observation 2: based on the size of the PC6 UE 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: suggests that the test angles should be a combination chosen from 120 – 180 degrees in the elevation plane and from 105 – 180 degrees in the azimuth plane, and the angles combination should be not fixed in the standard.
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Table 6.2.1.6-3a: UE spherical coverage evaluation areas for power class 6

Area-1

6 range (degree)

$ range (degree)

90 to 60

-375t0+375

INOTE 1

Area-2

90 to 60

142 5t0 217 5

INOTE 2:

‘When testing power class 6 UES, DUT orientation can be determined according to the UE
spherical coverage evaluation areas, not necessarily following defaut alignment in Figure

J.1-2 or positioning guidelines in clause J.3.

High speed frain deployment is expected to be w.r.t. the reference coordination system: @

= 90 (degree) corresponds to the ground plane the train is running on, and ¢= 0 or 180
with @ = 90 are the train track directions





