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Introduction
In this contribution, the UE beam correspondence requirements 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 
· Beam correspondence: 
· For FR2 HST UE (roof-mounted UE type), Beam Correspondence requirement is FFS, following aspect can be considered: 
· how to handle the RF requirements on beam correspondence bit 1 and bit 0 UE capability, based on deployment scenario study;
· FFS the side condition for Beam Correspondence requirement for FR2 HST UE. 
We present present our view on the beam correspondence requirement 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 

The beam correspondence tolerance requirement has been introduced so far only to PC3 in TS 38.101-2 to allow UE to have some relaxations not to meet the minimum peak EIRP and EIRP spherical coverage requirements without the uplink beam sweeping. For such UE with beam correspondence tolerance allowed, the uplink beam peak cannot be directed to the base station antenna only with the UE downlink measurement. The network assistance is required to select the best beam with uplink beam sweeping and measurement by base stations.
To receive uplink signals without losing received EIS level from such UE tolerance relaxation, network needs to continuously activate uplink beam sweeping to keep track of the best uplink beam for each HST. This is quite an overhead in radio resource management of base stations, since the high mobility nature of HST requires constantly scheduled beam sweeping for all HST devices to follow rapid changes in position and angle all along the railway track. Furthermore, the network performance impacts w.r.t. spectrum efficiency, user throughput, etc, due to such HST operation have never been evaluated or established.
Observation 1: The uplink beam sweeping is not suitable to HST operation due to the impacts to network performance.
PC3 beam correspondence tolerance requirement has been introduced to allow exceptions for early UE implementation, in which UE’s downlink beam selection and uplink beam forming may not be well calibrated. Thus, such relaxation was considered crucial to help the early market introduction of 5G devices. Furthermore, those early devices are considered for use with EN-DC, where the anchor LTE carrier exists in case the beam sweeping fails. Also the high mobility case such as HST has never been considered. With FR2 HST, standalone deployment is also required. The network performance sacrifice by such UE performance relaxation and overheads in network operation of uplink beam management shall not be taken into considered.
Observation 2: The beam correspondence tolerance requirement was intended for early adopted handheld devices without high mobility and standalone operation.
The rooftop mounted antenna 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 design and manufacturing. Therefore, the uplink beam pattern can be well calibrated.
Furthermore, the network deployment can support the HST operation in the railway track so that the signal strength can be managed in a stable level all along the railway track. Thus, a relatively good side conditions for the UE beam correspondence can be maintained. The rooftop mounted antenna can be optimized for such deployment, i.e., the antenna pattern can be designed to cover 2-D plane to be able to communicates with the railway side infrastructure.
Observation 3: The network deployment for HST and specific design for rooftop mounted antenna can provide stable signal strength level so that side conditions for beam correspondence is maintained to help the UE beam correspondence.

In conclusion, the beam correspondence tolerance should not be allowed for HST.
Proposal 1: bit-0 (BC tolerance requirement) shall not be allowed for HST.
Conclusion
In this contribution, the scope of UE beam correspondence requirement for FR2 HST has been discussed.
Observation 1: The uplink beam sweeping is not suitable to HST operation due to the impacts to network performance.
Observation 2: The beam correspondence tolerance requirement was intended for early adopted handheld devices without high mobility and standalone operation.
Observation 3: The network deployment for HST and specific design for rooftop mounted antenna can provide stable signal strength level so that side conditions for beam correspondence is maintained to help the UE beam correspondence.
Proposal 1: bit-0 (BC tolerance requirement) shall not be allowed for HST devices.
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