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Introduction
In this contribution, the UE power class requirement for FR2 HST WI [1] is discussed.
In RAN4#98e meeting the way-forward [2] was agreed, where the UE beam correspondence requirement is summarized in the following 
· Baseline power class and UE RF requirement for FR2 HST: 
· FFS FR2 HST UE (roof-mounted UE type) RF requirement,  
· Follow Rel-15/16 principle of “only one panel to TX/RX at a time”
· Take FR2 PC4 requirement as baseline for discussion: 
· FFS spherical coverage requirement and min peak EIRP requirement, based on implementation limitation
We further present our view on the power class for HST.
Discussion
According the WID, the scope of UE RF core requirement is described as
· Specify the UE RF core requirements for power class 4 if identified 
· Introduction for beam correspondence requirements for PC4 if identified 

Thus, it is our understanding that RAN has suggested to use PC4 requirement for FR2 HST and if some issues or additional requirement/limitation are identified, that can be specified based on PC4 requirement.
The following table summarize the requirement already specified in TS 38.101-2 for power 2, 3, and 4, which have assumed the same max TRP and EIRP, but the RF requirement is different from each other due to different UE implementation assumption. As the target applicable frequency is up to 30GHz in WID [1], the candidate frequency bands are NR band n261, n257 and n258.

	
	PC2
(28GHz)
	PC3
(28GHz)
	PC4
(28GHz)

	min peak EIRP (dBm)
	29
	22.4
	34

	max TRP (dBm)
	23
	23
	23

	max EIRP (dBm)
	43
	43
	43

	%-tile (%)
	60
	50
	20

	min eirp at %-tile (dBm)
	18
	11.5
	25

	REFSENS (dBm for 50 MHz CBW)
	-92
	-88.3
	-97

	EIS spherical coverage min EIS at %-tile (dBm for 50 MHz CBW)
	-81
	-77.4
	-88



In particular, the spherical coverage %-tile is quite different from each other; PC4 is required to support 80% spherical coverage (i.e., 20%-tile CDF), while PC2 is required the 40% coverage (i.e., 60%tile CDF). 
PC2 is based on vehicular mounted antenna, which would be similar to roof-top installed antenna assumed for HST. As those antennas would change its position only horizontally, the 3-D spherical coverage requirement may not be needed like for the hand-held device. In case of HST, it may be sufficient for beams to cover the directions towards the railway side infrastructure.
The existing Power class 4 requirement is intended for the non hand-held type of device (such as CPE), so the assumption is not exactly aligned with the HST assumption about roof-top installed antenna. The spherical coverage requirement could be further revisited in RAN4, however, as assumed in RAN, it is preferred to reuse the exiting PC4 UE RF requirement as much as possible.
There has been a proposal to consider PC5 for HST, which is specified for FWA type devices. However, the spherical coverage requirement for FWA is the same as PC1 (80%-tile) which is not appropriate for mobile device like HST.
Observation 1: It is preferred to reuse the existing PC4 requirement as much as possible.
Observation 2: The spherical coverage requirement can be revisited considering the antenna pattern of the roof-top mounted antennas and HST network deployment.

In the WF [2], it is agreed to follow Rel-15/16 principle of “only one panel to TX/RX at a time.” This agreement is intended to use the existing RRM requirement framework. Three are also some implications to RF requirement, for example, beam correspondence is managed with the same panel for Tx and Rx. In the roof-top mounted antenna design for HST, antenna system should cover the directions towards the railway side infrastructure installed along the railway track. If such infrastructure is installed at the same height as the roof top mounted antennas, 3D coverage is not required for roof top mounted antenna system; only horizontal direction over 360 degrees is needed. If two panels are implemented, each panel should cover at least 180 degrees, and if four panels are implemented, each panel covers at least 90 degrees so that all horizontal directions can be covered.
Observation 3: The beam patterns and spherical coverage of roof-top mounted antenna system should be designed to support the communications with the railway side infrastructure installed along the railway track.
This aspect can be considered when we decide the spherical coverage of the rooftop mounted antenna for HST.
It is also our understanding that he rooftop mounted antenna system for HST is not based on the consumer grade design but the industry grade design. There is no form factor constraint like smartphones. The antenna size can be larger. It is not as cost sensitive as smartphones for mass market products. The beam calibration per device in factory can be an option to improve the beam characteristics in HST antenna system design and manufacturing. 
Observation 4: For HST roof-top mounted antenna, industry grade design should be considered in this work.

Conclusion
In this contribution, the scope of UE power class requirement for FR2 HST has been discussed.
Observation 1: It is preferred to reuse the existing PC4 requirement as much as possible.
Observation 2: The spherical coverage requirement can be revisited considering the antenna pattern of the roof-top mounted antennas and HST network deployment.
Observation 3: The beam patterns and spherical coverage of roof-top mounted antenna system should be designed to support the communications with the railway side infrastructure installed along the railway track.
Observation 4: For HST roof-top mounted antenna, industry grade design should be considered in this work.
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