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1 Background  	
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train (HST) scenario in FR2 has been approved [RP-202118] (which has been further revised to [RP-210800] with editorial revisions and updates on time schedule). Based on approved WF [R4-2114976] in last meeting, the following agreement and conclusion were made on UE RF core requirement for FR2 HST UE: 
	· WF1: Minimum peak EIRP
· Issue 2-1-2: Multi-band Relaxation
· Agreements (GTW Aug 25th): 
· For FR2 HST UE, RAN4 adopt 0.7dB multi-band relaxation similar as PC5, that is
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7

	n261
	0.7
	0.7


· WF2: Spherical Coverage
· Issue 2-2-1: Spherical coverage requirement framework
· [Background] Candidate options are discussed during GTW session on Aug 25th:
· Spherical coverage requirement framework for FR2 HST UE: 
· Option-1: Still follow Rel-15 NR spherical coverage requirement framework
· Option-2: Specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
· Note: The following agreement is achieved in GTW session on Aug 25th. 
· Agreement (GTW Aug 25th): 
· For spherical coverage requirement framework, specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
· Further discussion on theta and phi value
· UE should meet EIPR requirement for 100% percentage of test points within the theta and phi range with some tolerances
· If the problem is identified, go back to option 1.
· Issue 2-2-3: Spherical coverage requirement (EIRP drop)
· Agreement achieved in this WF:
· Candidate methods to decide EIRP drop:
· Option 1: 
· Set EIRP drop requirement to keep received power at gNB stable.
· Other option not precluded.
· WF3: UE RF requirement framework and Power Class
· Issue 2-3-1: UE RF requirement framework
· [Background] Candidate options are discussed in GTW session on Aug 25th: 
· Option-1: For HST FR2 UE, RAN4 only defines RF requirement in the case where UE receives the HST FR2 network deployment flag. No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag.
· Option-2: The RF requirement applicability rule (based on NW flag signalling) is not introduced.
· 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. 
· Issue 2-3-2: UE Power Class
· [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
· WF4: Beam Correspondence
· Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
· Agreement achieved in this WF:
· Requirement impact for Rel-15 Beam Correspondence Feature
· No need to introduce BC tolerance requirement because all FR2 HST UE need mandatory support of Rel-15 BC without uplink beam sweeping. 
· If Rel-15 BC feature beamCorrespondenceWithoutUL-BeamSweeping is mandatorily supported by FR2 HST UE, then by following PC3 BC requirement: 
· For Rel-15 BC-capable UE, the UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
· In other words, we don’t need to introduce BC tolerance requirement as Rel-15 PC3.
· Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
· Agreement achieved in this WF:
· The necessity of support Rel-16 feature beamCorrespondenceSSB-based-r16:  
· beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE.
· Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16? 
· Agreement achieved in this WF:
· The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16: 
· beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE. 



In this WF, the agreements FR2 HST UE requirements achieved in RAN4#101-e are provided. 
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Way Forward  	
Sub-Topic 2-1: UE RF requirement framework and Power Class
For power class, the following agreement is achieved in GTW (Thursday, 4th Nov): 
· 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


· Agreement: the proposal 1 is agreed.

For UE RF requirement framework, the following agreement is achieved in GTW (Thursday, 4th Nov):
Agreement:
· The unified RF requirements for FR2 HST UE are defined except spherical coverage 
· FFS on spherical coverage requirements
· Option 1: use the union of the largest spherical coverage of theta and phi to define the unified requirements 
· Option 2: The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 

The following tentative agreement is captured in GTW (Thursday, 11th Nov), to be further confirmed in final round.
Tentative agreement: The assumption that UE has two panels, i.e., back-to-back panels, will be used to derive spherical coverage requirements.
Sub-Topic 2-2: Minimum Peak EIRP
In RAN4#99-e, the following agreement is reached [R4-2107861]:  
	· WF3: Minimum Peak EIRP
· Minimum peak EIRP requirement for FR2 HST UE:
· RAN4 adopt 30.x dBm (similar to PC5) as baseline. 
· The baseline could be further discussed if technical issue identified.



In this meeting, the following confirmation is reached: 
· Minimum peak EIRP requirement for FR2 HST UE:
· Keep existing agreement from RAN4#99-e


Sub-topic 2-3 Spherical Coverage 
The following agreement is achieved in GTW (Thursday, 11th Nov):
Agreement:
· Directions of antenna panels: 
· Boresight directions for forward and backward panels shall be declared by UE vendors.
· FFS whether the limitation on boresight directions is needed
· Coordination system to be used for requirement definition: 
· Option-1: absolute coordination system:
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Spherical coverage x%-tile point per panel
· Azimuth angle (i.e., phi) range to cover: 
· Option-1: [-45, +45] degree relative to absolute coordination system
· Option-2: [-25, +25] degree relative to UE declared boresight direction
· Other options are not precluded
· Elevation angle (i.e., theta) range to cover: 
· Option-1: [45, 90] degree relative to absolute coordination system
· Option-2: [-10, +10] degree relative to UE declared boresight direction

Sub-topic 2-4 Beam Correspondence for FR2 HST UE
In this meeting, the following agreement is reached: 
· For FR2 HST UE, the beam correspondence support can be summarized in the following table:
	FR2 Power Class
	Rel-15 BC Feature
beamCorrespondenceWithoutUL-BeamSweeping
	Rel-16 SSB based enhanced BC
beamCorrespondenceSSB-based-r16
	Rel-16 CSI-RS based enhanced BC
beamCorrespondenceCSI-RS-based-r16
	Requirement Applicability for 
(1) Minimum peak EIRP, spherical coverage requirement
(2) BC Tolerance requirement
	Side condition

	FR2 HST UE
(PC X)
	Supported
(Mandatory)
	Supported
(Mandatory)
	Not Supported
	Meet (1) w/o UL beam sweeping
BC Tolerance req. (2) is met implicitly
	Side condition for SSB based enh. BC 
(CSI-RS not provided)

	
	
	
	Supported
	
	Side condition for CSI-RS based enh. BC 
(weak SSB)



Sub-topic 2-5 RX Requirement for FR2 HST UE
In this meeting, the following agreement is reached: 
· For FR2 HST UE, RAN4 adopt REFSENS requirement as PC5, that is
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	N261
	-92.6
	-89.6
	-86.6
	-83.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
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