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Introduction
During RAN#89-e, a WI was approved relating to developing high speed train requirements for FR2. 
Part of the WI objectives is to evaluate if PC4 UE requirements needs to be updated. 
Objective on UE core requirement copied from the WID in [1]:
· Specify the UE RF core requirements for power class 4 if identified 
· Introduction for beam correspondence requirements for PC4 if identified 

UE RF WF at RAN4#97-e
At RAN4#97-e a WF on HST for FR2 was agreed in R4-2017828[2].
The following Deployment Scenarios with regards to distance between RRHs (Ds) and distance from track to RRH Dmin was proposed (see figures 2-1 and 2-2 below):
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Table 1.1-1: RRH Deployment scenarios
Where scenarios 2 and 4 is considered to have high priority.
The WF[2] list Deployment Scenarios for CPE parameters as:
· Number of panels per CPE:
FFS the number of panel(s) per CPE: 
To be combined with the analysis on uni-/bi-directional SFN. 
The number for TX panel(s) and RX panel(s) could be discussed separately. 
· Placement of CPE panel(s): 
FFS the placement of CPE panels, i.e., the bore-sight direction(s) of CPE panel(s)
· Number of CPE devices:
FFS the impact of the number of CPE per train/carriage on RAN4 requirement.
The WF[2] also list the following UE RF Requirements
· Baseline power class for FR2 HST: 
Option-1: PC4 as baseline, and FFS PC4 requirement is applicable to FR2 HST scenario. 
Option-2: To define new PC for FR2 HST.
Option-2a: To define new PC for FR2 HST, with PC5 requirement as baseline.
· Approach to specify UE RF requirement: 
Option-1: Provide an applicability rule of FR2 PC4 for the train-roof-mounted UE for FR2 HST scenario, i.e., the applicable FR2 PC4 requirement set for FR2 HST scenario. 
Option-2: Revisit the full set of UE RF requirements for FR2 PC4 UE.
Option-3: New RF requirement is defined for FR2 HST UE which is different from PC4, specifically, the min peak EIRP for FR2 HST UE follows the agreement for PC5(new FR2 FWA UE).
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Below are two general figures describing uni- and bi-directional deployment scenarios.
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Figure 2-1: Example of Uni-directional deployment
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Figure 2-2: Example of Bi-directional deployment

From a train mounted UE point of view the uni-directional scenario (figure 2.1) could require one antenna array pointing in one direction only (one boresight direction) since the UE always will receive signals from the same direction. For the bi-directional deployment in figure 2-2 there might be a need for two antenna arrays with boresights pointing forwards and backwards. UE needs to be able to receive signals from two (main) directions.
Independently on Uni- or Bi-directional deployment the UE antenna array (one or two) will receive signals coming from BS (or RRH) fairly close to the track with beam(s) pointing along the track. Apart from a brief moment as the UE passes the RRH, the elevation and azimuth are center/horizon. The times when it is not center/horizon are in the order of 20-30m and for a train travelling at 300km/h it may be acceptable if performance drops at that moment; in particular since the pathloss is at the same moment at its lowest so a high antenna loss could be tolerable.
The UEs are to be mounted on the trains by NW operators possibly in co-operation with train/track companies, ensuring correct alignment of antenna arrays along the trains.
Given the above we suggest to further discuss if the spherical coverage requirement on the UE could be limited.
Tunnel deployment scenario is also part of the WI, even if no details are yet discussed the need for UE spherical coverage also in this scenario will be limited.
Proposal 1:  Discuss the UE requirement for spherical coverage and limit it if needed.
UE power requirements
As stated above in the WF, PC4 shall be used as a baseline for HST FR2 UEs. The Maximum output power limits for PC4 is 23 dBm (TRP).
Given the fact that these HST FR2 type UEs are to be roof mounted and in no close vicinity of users (humans) and there could be a need to improve UL (depending on deployment) RAN4 could consider to increase the max output power to more than 23dBm TRP. 

Proposal 2: Consider increasing maximum output power for train mounted HST FR2 UEs.
Observation 1: If the two proposals in this paper are agreed upon it might lead to the need for defining a new PC class for HST FR2 UEs.
Conclusion
In this paper we propose and observe the following: 
Proposal 1: Discuss the UE requirement for spherical coverage and limit it if needed.
Proposal 2: Consider increasing maximum output power for train mounted HST FR2 UEs.
Observation 1: If the two proposals in this paper are agreed upon it might lead to the need for defining a new PC class for HST FR2 UEs.
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