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1. Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train scenario in FR2 has been approved [1, RP-202118] (which has been further revised to [3, RP-202538]), with the following objectives for UE RF core requirement included: 
	· Specify the UE RF core requirements for power class 4 if identified 
· Introduction for beam correspondence requirements for PC4 if identified 


In last RAN4 meeting, the following contents are agreed in the approved WF [2, R4-2017828]. 
	<Approved WF [R4-2017828]>
· 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).


In this contribution, we would like to provide our further input on UE RF requirement for FR2 HST UE. 
2. Discussion
As stated in the approved WID [1], the targeted FR2 HST deployment scenario and channel modeling need to be investigated firstly. In our accompanying contribution [2], different deployment scenarios need to be clarified and investigated, while the UE RF performance of the train-roof-mounted UE should be guaranteed by balancing the signal strength and mobility performance. 
As provided in our accompanying discussion papers, depending on uni-direcitonal and bi-directional RRH deployment scenarios, the impact on RF requirement could be different: 
- For Uni-directional RRH deployment: 
           -> If Joint-Transmission with single fixed beam per RRH panel is adopted, UE have don’t need to have adjust TX/RX beamforming direction quite much, thus limited number of RX beams required. In this case, even considering the UE should be able to have TX/RX beamforming directed to two opposite directions (for both directions of HST movements), it seems that very limited range of spherical coverage is required. One may assume the spherical coverage percentage number comparable to FWA PC1 could be reasonable for this case. 
           -> If Dynamic Point Selection is adopted, Rel-15 mechanism of TCI state switching is needed to guarantee UE can perform beam management properly when HST travel through different areas covered by different beams. Accordingly, different TX/RX beamforming directions could be needed and accordingly different spherical coverage requirement for TX and RX sides could be expected. 
- For Bi-directional RRH deployment: 
           -> Generally, for bi-directional deployment, RX beamforming can be more complex than uni-directional, because UE have to cover both directions, and in theory, the required number of RX beams should be 2 times of uni-directional case. If Dynamic Point Selection is adopted, because more RX beams are needed, thus having different spherical coverage requirement.  
Observation-1: The to-be-determined FR2 HST deployment scenario will impact the UE RF core requirement to be specified by RAN4. 

As mentioned in the above WID objective for UE RF requirement, FR2 power class 4 is recognized as the baseline UE type for FR2 HST scenario, while we could need more discussion on how and whether FR2 power class 4 applicable requirement can be used to guarantee FR2 HST scenario: RAN4 need to identify if there are any specific limitations or additional requirements that shall be defined on the basis of PC4 requirement, e.g., whether or not the current FR2 power class 4 UE can be used for the targeted FR2 HST scenario, in terms of TX maximum output power, RX reference sensitivity, spherical coverage, beam correspondence, etc. As specified in Rel-15 NR standard, power class 4 is regarded as the high-power UE type with the much improved spherical coverage performance from UE RF perspective and full mobility support as PC3 from RRM perspective. However, the necessity of 80% spherical coverage and the big number of scaling factor for candidate RX beams should be reconsidered to guarantee the mobility performance in FR2 HST scenario, while the specified spherical coverage requirement should be studied based feasibility study. 
Furthermore, for Rel-15 PC3, RAN4 had specified beam correspondence requirement for bit-0 UE (beamCorrespondenceWithoutUL-BeamSweeping is not supported) for the case that UE is able to meet the minimum peak EIRP requirement and spherical coverage requirement with uplink beam sweeping. For Rel-15 PC4, on the other hand, the detailed requirement for bit-0 UE is not specified, which give the group the question that “Introduction for beam correspondence requirements for PC4 if identified” in WID. Based on our understanding, because the required mobility for this FR2 HST scenario, UL beam sweeping based beam correspondence is not quick enough. Furthermore, generally speaking, we expect less number of TX/RX analog beams is required for FR2 HST scenario, and the difficulty of having UE autonomous beam correspondence is alleviated. 
Proposal-1: For FR2 HST UE (roof-mounted UE type), RAN4 assume UE shall meeting the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping. 

4. Conclusion
In this contribution, we provided our discussion and viewpoint on UE RF requirement for FR2 HST. The following observations and proposals are provided accordingly: 
Observation-1: The to-be-determined FR2 HST deployment scenario will impact the UE RF core requirement to be specified by RAN4. 
Proposal-1: For FR2 HST UE (roof-mounted UE type), RAN4 assume UE shall meeting the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping. 
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