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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#105, the topic was discussed and WF[3] 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 1-1-1: 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

When the concerned two AoA directions come from different coverage areas, the signal from each AoA is actually received by only one panel. There is no performance gain from RF point of view. 
Based on Rel-17 discussion, the bi-directional deployment channel profile could be shown below according to Figure B.3.4.2-1 of TS 38.101-4, and best performance could be got when UE’s beam direction is 15˚ from the track according to TR 38.854.
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Figure 1	Rel-17 bi-directional deployment channel profile for FR2 HST
When both panels are activated, the deployment channel profile could be updated as below figure. The signal from a single RRH would be always received by the main lobe of one panel and the back lobe of another panel. Assuming the antenna gain of the main lobe and back lobe is 10dB, the received signal level gain is maximum 0.4dB comparing with single panel reception, which is neglectable. Therefore from RF point of view, the multi-panel reception is not expected to introduce any performance improvement, and there is no need to specify additional RF requirement.
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Figure 2	Bi-directional deployment channel profile with 2 panels activated
The throughput gain could be achieved when UE receives signal from 2 or more RRHs at the same time, but this is more like baseband gain, which is in the scope of demodulation testing. The demodulation test cases for FR1 SFN scenario have been specified in TS 38.101-4. Similar approach could be followed for FR2 multi-panel scenario.
Proposal 1: No RF requirement is specified for multi-panel reception in Rel-18.
One more aspect we need to consider is the dependency between FR2 HST multi-panel reception and the WI of FR2 multi-RX reception. As a common understanding the framework introduced by FR2 multi-Rx reception is to be reused by FR2 HST, however the requirement and test method are still under discussion in FR2 multi-RX reception WI. Even if there is need for the RF requirement of HST multi-panel reception, it’s difficult to complete the necessary study in Rel-18 time frame considering the limited time left. Maybe it could be extended to Rel-19 if companies identify the necessity of specifying RF requirements for FR2 HST after the framework introduced by FR2 multi-Rx reception is clear enough.
Observation 1: RF requirements for FR2 HST multi-panel reception could be further studied in Rel-19 if the necessity is identified.
Conclusion.
This document discusses the requirement of multi-panel reception and provides following proposal and observation.
Proposal 1: No RF requirement is specified for multi-panel reception in Rel-18.
Observation 1: RF requirements for FR2 HST multi-panel reception could be further studied in Rel-19 if the necessity is identified.
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