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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 [2, RP-210800]). UE RF requirement for HST scenarios in FR2 has been further discussed in last RAN4 meeting (RAN4#100-e), with the following contents related to UE RF requirement framework and power class are agreed in the approved WF [9, R4-2114976].  In this contribution, we would like to further provide our viewpoints on UE RF requirement framework and power class for FR2 HST in this contribution. 

2. Discussion
2.1 Summary of Agreements in RAN4#100-e
In last RAN4 meeting discussion, it was agreed that the RF requirement applicability rule (based on NW flag signaling) is not introduced, due to the argument that UE RF requirement should be hardware-dependent, while not changeable under different NW flag signaling [9]: 
	· Agreement achieved in this WF:
· The RF requirement applicability rule (based on NW flag signalling) is not introduced.
· NOTE: NW flag signaling means 1 bit network flag which was agreed in RRM session.
· FR2 HST UE shall satisfy the relevant RF requirement, regardless of this NW flag signaling. 


Furthermore, the UE power class is discussed, and conclude the agreement in WF [9] that a unified RF requirement for both uni- and bi-directional RRH deployment shall be defined while still not decide that different RF requirement for Scenario-A and B.
	· [Background] Questions to further discuss: 
· Question-1: Different RF requirements for scenario A and B respectively?
· Question-2: Different RF requirements for uni-and bi-directional respectively?
· Agreement achieved in this WF:
· RAN4 define unified RF requirement for both uni- and bi-directional RRH deployment. 
· FFS RF requirement for Scenario-A and B: 
· FFS if unified RF requirement can be applied for both Scenario-A and B;
· FFS the applicability rule if two sets of RF requirements defined for Scenario-A and B respectively: 
· E.g., UE that supports Scenario B automatically support Scenario A


2.2 Power Class for FR2 HST UE
Based on the previous RAN4 discussion, whether to introduce a new power class or to reuse the existing PC for FR2 HST is still not yet decided, while RAN4 agree on the principle as below: 
	· Agreement captured in approved WF R4-2107861 in RAN4#99-e: 
· A new power class or reusing existing PC for FR2 HST UE:
· to be decided after RAN4 agree on min peak EIRP and spherical coverage requirements.



Based on the agreement from RAN4#99-e, it is agreed that RAN4 adopt 30.x dBm (similar to PC5) as baseline for minimum peak EIRP requirement for FR2 HST UE, and in RAN4#100-e, the agreement is maintained. For spherical coverage, the new definition of spherical coverage requirement is introduced, in which the coverage should be guaranteed in terms of theta and phi range w.r.t boresight direction. With that, we can conclude that the spherical coverage requirement of FR2 HST will anyway be different from existing PC5, thus making us to conclude the new power class should be introduced. 
Proposal-1: Introduce new power class for FR2 HST UE, by numbering as UE power class 6 and specifying UE type as: 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE



2.3 UE RF Requirement Framework 
In last RAN4 meeting, it is still not decide that different RF requirement for Scenario-A and B. Based on previous RAN4 discussion on FR2 HST deployment study, it is identified that the number of beams per RRH and per UE will be quite different for Scenario A and Scenario-B, with the conclusion summarized as below: 
Table 1 Summary of Beam Number from FR2 HST Deployment Study
	
	
	# of Beams per RRH
	# of Beams per UE

	Scn-A
	Uni-directional
	1 beam/panel 
(1 panel per RRH site)
	1 beam/panel 
(1 active panel, 2 panels implemented)

	
	Bi-directional
	1 beam/panel 
(2 opposite panels per RRH site)
	1 beam/panel 
(2 panels per UE)

	Scn-B
	Uni-directional
	2 beams/panel 
(1 panel per RRH site)
	1 beam/panel 
(1 active panel, 2 panels implemented)

	
	Bi-directional
	2 beams/panel 
(2 opposite panels per RRH site)
	1 beam/panel 
(2 panels per UE)

	Note: For Scn-B, RAN4 can’t preclude other options for beam number, due to different understanding of the tradeoff on more/less beams per RRH/UE panel. 



Firstly, to avoid the fragmentation of introducing different sets of UE requirement for different Scenarios, the benefit of having a unified set of requirement to cover both Scenario-A and B is identified and mentioned by other companies, which is also regarded as the reasonable proposal.  
Proposal-2: RAN4 define unified RF requirement to cover both Scenario-A and B. 
On the other hand, the required spherical coverage requirement can still be a problem because the required coverage areas will be different for these two scenarios and also for uni- and bi-directional deployment. Then we are considering the compromise solution, that is to have a unified UE RF requirement which is defined based on Scenario-B and bi-directional deployment, by providing the proper NW signaling. Obviously, if UE can meet the defined UE RF requirement for Scenario-B bi-directional deployment, then from RF perspective, UE can also satisfy the requirement by other typical deployment scenarios. Therefore, the following proposal is provided:  

Proposal-3: The unified RF requirement for FR2 HST UE is defined based on bi-directional Scenario-B deployment:
· With the condition that NW signaling indicates bi-directional Scenario-B deployment;
· No need to specify UE RF requirement for other scenarios.

3. Conclusion
In this contribution, we further provided our discussion and viewpoint on UE RF requirement framework and power class for FR2 HST. The following observations and proposals are provided accordingly: 
Proposal-1: Introduce new power class for FR2 HST UE, by numbering as UE power class 6 and specifying UE type as: 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE



Proposal-2: RAN4 define unified RF requirement to cover both Scenario-A and B. 
Proposal-3: The unified RF requirement for FR2 HST UE is defined based on bi-directional Scenario-B deployment:
· With the condition that NW signaling indicates bi-directional Scenario-B deployment;
· No need to specify UE RF requirement for other scenarios.
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