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1	Introduction 
With one quarter remaining in the Rel-16 Core requirement work, the RAN4 #94bis-e meeting is the first opportunity to collect company views on the NR UE feature list for FR2.  This contribution outlines our views on the features of interest in Section 3 of the paper.
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3	Proposals for the feature list 
3.1	Maintenance of NR RF features for FR2
As described in [2], the feature description for maxUplinkDutyCycle-FR2 needs to be updated to clarify the reference UE output power.  Table 1 below provides the proposed wording.
Table 1: Proposed correction of maximum uplink duty cycle for FR2
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	2. UE RF
	2-15
	Maximum uplink duty cycle for FR2
	1) Maximum percentage of uplink transmission time that can be scheduled within 1s time window at the UE maximum total radiated power in order to ensure compliance with applicable electromagnetic power density exposure requirements provided by regulatory bodies. The value range is {15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}.
	
	Yes
	N/A
	UE is not able to provide the maximum UL duty cycle information to the network, thereby leading to less efficient scheduling of UL resources
	Type 2 (per band)
	No
	Applicable only to FR2
	N/A
	Indicates the maximum percentage of symbols during 1s that can be scheduled for uplink transmission at the UE maximum total radiated power so as to ensure compliance with applicable electromagnetic power density exposure requirements provided by regulatory bodies. This field is applicable for all power classes UE in FR2 as specified in TS38.101-2 [3]. Value n15 corresponds to 15%, value n20 corresponds to 20% and so on. If the field is absent or the percentage of uplink symbols transmitted within any 1s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE behaviour is specified in TS38.101-2 [3].
	Optional with capability signaling



Proposal 1:	Introduce the correction of the UE capability for maxUplinkDutyCycle-FR2 as proposed in Table 1. 

3.2	NR RF enhancements for FR2
With the work item on NR RF enhancements for FR2 nearing completion [1], our views on a number of relevant features are provided in [3], [4], [5], [6], [7].  Table 2 below summarizes the impact of these proposals on the UE feature list.

Table 2: Proposed features for NR RF enhancements in FR2
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	TBD
	TBD
	MPE
	P-MPR reporting. UE capability to report applied P-MPR.
	
	Yes
	N/A
	Potential radio link failure as the UE applies P-MPR to comply with RF exposure regulation
	Type 1 (per UE)
	N/A
	Applicable to FR2 only
	N/A
	
	Optional with capability signaling

	TBD
	TBD
	Beam correspondence
	[1) UE is capable of a beam refinement procedure based only on the SSB reference signal (FFS whether this component will be introduced)]
2) UE is capable of a beam refinement procedure based only on the CSI reference signal
	2-20
	Yes
	N/A
	UE is not capable of enhanced beam refinement procedures
	Type 1 (per UE)
	N/A
	Applicable to FR2 only
	N/A
	
	Optional with capability signaling

	TBD
	TBD
	Non-contiguous intra-band CA frequency separation class for FR2
	1) Support of frequency separation classes to handle the total frequency span for DL for intra-band non-contiguous CA as specified in TS38.101-2
2) Support of frequency separation classes to handle the total frequency span for UL for intra-band non-contiguous CA as specified in TS38.101-2
3) Support of Frequency separation class for DL-only frequency separation span of DL CCs that UE can support per band. The spectrum covered by the DL-only frequency separation extends on one-side relative to the bidirectional spectrum. The sum value of the frequency separation (Fs) and frequency separation class for DL-only spectrum (Fsd) cannot exceed 2400 MHz
	
	Yes
	N/A
	UE is not capable of supporting non-contiguous carrier aggregation configurations
	Type 3 (per band per band combination)
	N/A
	Applicable to FR2 only
	N/A
	
	Mandatory to support a frequency separation class within {I, II, III} specified in TS38.101-2 with capability if UE supports non-contiguous CA in FR2

	TBD
	TBD
	Non-simultaneous UL
	1) UE is capable of non-simultaneous uplink in non-contiguous sub-blocks of an UL intra-band CA configuration
	
	Yes
	N/A
	UE can support simultaneous uplink on non-contiguous UL sub-blocks
	Type 3 (per band per band combination)
	N/A
	Applicable to FR2 only
	N/A
	
	Optional with capability signaling

	TBD
	TBD
	Multi-band relaxation framework
	1) Total multi-band relaxation for peak EIRP and peak EIS (Table 6.2.1.3-4 in TS38.101-2)
2) Total multi-band relaxation for spherical coverage EIRP and spherical coverage EIS(Table 6.2.1.3-4 in TS38.101-2)
	
	No
	N/A
	N/A
	Type 2 (per band)
	N/A
	Applicable to FR2 only
	N/A
	This is a manufacturer declaration during certification and is not a signaled capability.

For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.3-1 and 6.2.1.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter ∆MBP,n and EIRP spherical coverage relaxation parameter ∆MBS,n. For each combination of supported bands ΔMBP,n and ΔMBS,n apply to each supported band n, such that the total relaxations, ∑MBP and ∑MBS, across all supported bands shall not exceed the total value indicated in Table 6.2.1.3-4. 
	




Proposal 2:	Introduce UE RF features related to FR2 as shown in the Table 2.


