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1 Introduction
While FR1 SRS antenna switching time has been discussed and agreed in RAN4 [1], the discussion for FR2 SRS antenna switching had only been initiated in last RAN4 meeting [2-3]. Considering that the FR2 UE front-end architecture and physical implementation could be quite different from FR1 UE, the SRS antenna switching scenarios may also be dissimilar from FR1. As a result, it is deemed necessary to clarify the FR2 SRS antenna switching mechanisms and antenna port configuration before the switching time can be defined. In this contribution, we intend to share our views on the two potential FR2 antenna switching scenarios, also known as intra-panel and inter-panel switching, as had been discussed in [2].     
2 Discussion
In FR1, SRS antenna switching is typically applied when the Tx antenna number is less than the Rx antenna number, such as with the configurations of 1T2R, 1T4R, or 2T4R. Figure 2-1 illustrates an example of 1T2R front-end architectures where additional antenna switches are required to support SRS antenna switching as compared to the one without antenna switching capability, and that also implies the former is subjected to additional insertion loss in the signal paths.
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Figure 2-1 FR1 1T2R FE architectures (a) with and (b) without SRS antenna switching capability
For FR2, there is no provision that the above antenna switching mechanism is required nor being beneficial to the network performance. On the other hand, the additional insertion loss introduced by such switching mechanism could be quite substantial in FR2 frequency ranges, especially when the two antenna arrays are distant away, which would severely impact the UE performance. Therefore, it is expected that in FR2, the Tx antenna port number would be equal to Rx antenna port number. And the SRS antenna switching could only take place from one active antenna array to the other active antenna array.
Observation 1: In FR2, it is expected that the Tx antenna port number would be equal to Rx antenna port number.
In [2], two SRS antenna switching scenarios had been considered, one is for switching between the two polarized antenna arrays within a panel, as shown in Figure 2-2, and the other is for switching between two or more panels, as shown in Figure 2-3.

[image: image2.emf]f f f f f f f f

f f f f f f f f


Figure 2-2 SRS switching between the two polarized antenna arrays within a panel

[image: image3.emf]f f f f f f f f

f f f f f f f f

f f f f f f f f

f f f f f f f f

Panel 1 Panel 2

Panel 1 Panel 2


Figure 2-3 SRS switching between the two antenna array panels
On the UE side, although it is always feasible to do partial or sub array operation, it is our understanding that such operation should be transparent to the network. UE shall be able to determine which sub-array or which panel to use based on the DL signal measurement. On the other hand, as the dual-polarized signal paths for both Tx and Rx has been the baseline assumption for FR2 UE, from network point of view, it is necessary to clarify whether a dual-polarized antenna array inside a panel should be considered as a single antenna port (1T1R) or two antenna ports (2T2R) before the SRS antenna switching requirement can be defined.
Observation 2: Dual-polarized signal paths for both Tx and Rx has been the baseline assumption for FR2 UE. 
As for multiple antenna array panels, it is generally meant for mitigating the spatial coverage issue. The number of panels required is purely by UE implementation and therefore should also be transparent to the network. Although it might be feasible to simultaneously activate more than one antenna array panels to boost the RF performance, from power consumption and thermal capacity point of view, it is commonly assumed that only one panel would be active at a time. Since the number of antenna array panels is transparent to the network, therefore irrespective of how many panels are implemented inside a UE, from network point of view, it should still be considered as either a single antenna port (1T1R) or 2 antenna ports (2T2R), depending on how the antenna port configuration would be defined within a panel.

Observation 3: The number of antenna array panels required is purely by UE implementation and therefore should be transparent to the network.        

Based on the above assessment, we conclude our views with the following proposal.

Proposal: In FR2, whether a dual-polarized antenna array inside a panel is considered as a single antenna port (1T1R) or two antenna ports (2T2R) should be clarified before the SRS antenna switching requirement can be defined. 

3 Conclusion
In this contribution, we share our views on the two potential FR2 antenna switching scenarios and conclude that it is necessary to clarify whether a dual-polarized antenna array inside a panel should be considered as a single antenna port (1T1R) or two antenna ports (2T2R) before the SRS antenna switching requirement can be defined.     
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