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1
Introduction
This Rel-18 WI on enhanced NR support for high speed train (HST) scenario in Frequency Range 2 (FR2) is targeted to introduce the enhancement to Rel-17 FR2 HST scenario. Same as Rel-17 work item by still focusing on train roof-mounted high-power devices for NR standalone FR2-1 HST scenario with speed up to 350km/h and applicable frequency up to 30GHz, this Rel-18 WI is tasked to introduce the enhanced NR support including intra-band Carrier Aggregation (CA), simultaneous multi-panel operation and enhanced UL timing adjustment solution, and to further study the FR2-1 HST operation in tunnel deployment scenario. 
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Description
In this WI, to enable the FR2-1 intra-band contiguous and non-contiguous CA deployment, the RF and RRM requirements are introduced for FR2-1 power class 6 (PC6) UE (corresponding to the UE type of high speed train roof-mounted one), which has been introduced without the support of CA operation in Rel-17. More specifically, new PC6-specific intra-band CA RF requirements of Maximum Power Reduction (MPR), Additional Maximum Power Reduction (A-MPR), minimum output power, carrier leakage and in-band emission are introduced, while other existing CA RF requirements shall still be applied for PC6 UE. From RRM perspective, the new requirements of inter-frequency measurement, intra-frequency measurement on Secondary Component Carrier (SCC) and enhanced Secondary Cell (SCell) activation delay requirement for HST scenario are specified. 
In FR2-1 bi-directional HST deployment, to enable the simultaneous multi-panel reception with two receive panels which are corresponding to two spherical coverage areas as specified for PC6 UE, new 2 Angle of Arrival (AoA) spherical coverage requirement is introduced in this WI. From RRM perspective accordingly, the enhancement on radio link monitoring, beam failure detection, Layer-1 measurement requirements and the Maximum Receive Timing Difference (MRTD) to be handled are provided for FR2-1 PC6 UE supporting the simultaneous multi-panel reception. 
To enable the TCI state switch across non-collocated remote radio heads (RRHs), the uplink timing adjustment solution with the explicit network signalling assistance is introduced. Specifically, with the enhanced MAC CE indication for TCI state switch in FR2-1 HST scenario, UE is informed of the timing difference between downlink signals, based on which the TCI state switch delay and uplink transmission timing adjustment requirements are provided.  
In this WI, the reference tunnel deployment is studied with the conclusion that pathloss model in tunnel might have similar characteristics compared to urban open space scenarios, and multi-path components (MPCs) extensively exist but the delay spread is small making MPCs indistinguishable from each other, thus making Line-of-Sight (LoS) propagation model be assumed for tunnel deployment scenario. Moreover the mobility performance in the tunnel scenario is also studied based upon the system-level evaluation. 

The BS/UE performance requirements are being discussed for the above-mentioned enhanced features for FR2-1 HST scenario, which will further be completed in the performance phase of this work item. 
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