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1. Introduction
In RAN4#105 meeting, simultaneous multi-panel operation for FR2 HST was discussed for bi-directional and uni-directional deployment scenarios respectively. For bi-directional RRH deployment scenario, the feasibility has been confirmed and RF requirements are to be further discussed [1]:
	Sub-topic 1-1 bi-directional deployment scenario
Issue 1-1-1: feasibility of bi-directional deployment scenario for simultaneous multi-panel operation
Agreement: 
· Bi-directional RRH deployment scenario is concluded feasible for simultaneous multi-panel operation.
Issue 1-1-2: RF requirements of bi-directional deployment scenario for simultaneous multi-panel operation
Agreement:
· Further study whether to specify RF requirement when two TRPs transmit to different coverage areas, 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


For uni-directional RRH deployment scenario, the feasibility is still open issue. Uni-directional scenario A is agreed not feasible, and uni-directional scenario B need further feasibility study in in terms of new deployment assumption and new UE panel assumption.
	 Sub-topic 1-2 uni-directional deployment scenario
Issue 1-2-1: new deployment assumption
Agreement:
· Further study the value of the new deployment scenario for simultaneous multi-panel operation under uni-directional deployment, i.e., uni-directional “RRH pairs” deployment
Issue 1-2-2: new UE panel assumption
Agreement:
· Further study the new UE panel assumption for simultaneous multi-panel operation under uni-directional deployment in terms of panel number, etc.
Issue 1-2-3: feasibility of uni-directional scenario A for simultaneous multi-panel operation
Agreement:
· For simultaneous multi-panel operation under uni-directional deployment, scenario A can be considered as not feasible.
Issue 1-2-4: feasibility of uni-directional scenario B for simultaneous multi-panel operation
Agreement:
· Further analyse the feasibility of uni-directional scenario B based on potential new deployment assumption and new UE panel assumption.


In this contribution, above highlighted open issues are discussed. 
2 Discussion 
2.1 Bi-directional RRH deployment
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Figure.1 Illustration of bi-directional RRH deployment in FR2 HST scenario
Bi-directional deployment is straight forward for simultaneous multi-panel operation enhancement. It could be easily achieved by enhancement from “only one active antenna panel at a time” to “maximum 2 active panels”.  Due to minor hardware change, the issue on RF requirements lies in whether to specify RF requirement for this scenario.
In our view, before deciding whether to specify RF requirements for bi-directional scenario, consensus should be achieved firstly whether there is performance degradation for multi-RX compared with legacy single RX. If the potential impact due to antenna pattern side lobe and back lobe can be ignored, and the hardware change from switched 1RX to simultaneous 2RX is minor, then there is possibility not to specify RF requirement or reuse the same requirements as that of 1RX.
Observation 1: before deciding whether to specify RF requirements for bi-directional scenario, consensus should be achieved firstly whether there is performance degradation for multi-RX compared with legacy single RX
Even the performance degradation is minor, there is potential performance metric change for multi-RX 2AoA spherical coverage. The discussion in Multi-RX WI shows the possibility of specifying spherical coverage requirements based on throughput metric instead of EIS sensitivity metric. We think it better to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept.
Proposal 1: it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept.
2.2 Uni-directional RRH deployment
As observed in our previous contribution [2], multi-RX operation for uni-directional deployment requires ”RRH paired” deployment, as shown in Figure. 2. 
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Figure.2 Illustration of uni-directional deployment for simultaneous multi-panel operation
Observation 2: simultaneous multi-panel operation enhancement for the uni-directional RRH deployment scenario requires ”RRH paired” deployment on both sides of the track
To enable multi-RX from the the two uni-directional RRHs, the boresight beam could not be used, and RX beam can only be fixed with the two beams away from the boresight beams e.g. the the beams at phi=70° and phi=110° shown in Figure. 3


Figure.3 Illustration of uni-directional Scenario-B (Figure 6.3.2.1.2-1 of TR38.854)
Observation 3: boresight beam can not be used for simultaneous multi-panel operation for uni-directional RRH deployment scenario 
For uni-directional RRH deployment, there are two scenarios, A and B.
	Scenario
	Ds (meter)
	Dmin (meter)
	Ds_offset (meter)

	A
	700
	10
	10

	B
	700
	150
	100



RRH in scenarios A is close to the track and there show no performance benefits due to around 5dB SINR loss [2]. For scenario B there is potential throupgput benefits but it requires to deploy RRH pairs with 150m distance to the track on both sides. Usually it is not easy to deploy RRHs on both sides of the track, especially the distance is up to 150m. Operator feedback is needed regarding feasibility of such deployment.
Observation 4: Operator feedback is needed regarding feasibility of ‘RRH paired’ uni-directional deployment with 150m distance to the track on both sides.
Besides new deployment issue, new assumption on UE antenna panel are also needed. Based on the Rel-17 conclusion, two panels shall be physically installed to flexibly support either forward or backward incoming signal direction, as indicated by the Rel-17 spherical coverage requirement for FR2 PC6 UE. In order to support above uni-directional simultaneous multi-panel operation, two panels are required for both forward and backward directions, i.e. total 4 panels.
Observation 5: the uni-directional simultaneous multi-panel operation requires upgrading the UE panel assumption from 2 panels to 4 panels.
Even 4 panels are possible, note that there will be performance degradation compared with that of bi-directional multi-RX because boresight beam can not be used and spatial interference is higher.
Observation 6: new UE assumption with 4 panels still have worse performance under uni-directional scenario than that of bidirectional scenario.
Based on above observations, in our view the value of the new deployment scenario for simultaneous multi-panel operation under uni-directional deployment seems not high. On the other hand we also respect in case there is deployment plan. 
Proposal 2:	Uni-directional RRH deployment scenario is concluded not feasible for simultaneous multi-panel operation unless there is deployment plan.
3. Conclusion
Observation 1: before deciding whether to specify RF requirements for bi-directional scenario, consensus should be achieved firstly whether there is performance degradation for multi-RX compared with legacy single RX
Proposal 1: it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept.
Observation 2: simultaneous multi-panel operation enhancement for the uni-directional RRH deployment scenario requires ”RRH paired” deployment on both sides of the track
Observation 3: boresight beam can not be used for simultaneous multi-panel operation for uni-directional RRH deployment scenario 
Observation 4: Operator feedback is needed regarding feasibility of ‘RRH paired’ uni-directional deployment with 150m distance to the track on both sides.
Observation 5: the uni-directional simultaneous multi-panel operation requires upgrading the UE panel assumption from 2 panels to 4 panels.
Observation 6: new UE assumption with 4 panels still have worse performance under uni-directional scenario than that of bidirectional scenario.
Proposal 2:	Uni-directional RRH deployment scenario is concluded not feasible for simultaneous multi-panel operation unless there is deployment plan.
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