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Introduction
This meeting marks the starting point of RAN4 Rel-17 UE feature list. We are supposed to provide our initial version of feature list to other WGs after RAN4 #101bis-e and in this paper we share some of our views on specific topics.
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Discussion
NR and MR-DC measurement gap enhancements [NR_MG_enh]
The following UE features are proposed for the Rel-17 NR and MR-DC measurement gap enhancements WI. The proposed features across the three sub-topics of the work item: pre-configured gaps, concurrent measurement gaps and NCSG. The corresponding discussions can be found in our other three parallel papers respectively in [1][2][3].
Table 1. NR_MG_enh feature list 
	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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	1) support of pre-configured measurement gap with network-controlled mechanism for activation and deactivation
	
	yes
	no
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	per UE
	No
	No
	
	
	Optional with capability signalling

	X-1-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	1) support of pre-configured measurement gap with UE autonomous mechanism for activation and deactivation
	
	yes
	no
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	per UE
	No
	No
	
	
	Optional with capability signalling

	X-2
	Concurrent measurement gaps
	1) Support of configuration of more than 1 per-UE/per-FR measurement gap configurations 
	
	yes
	no
	UE cannot be configured with concurrent gaps
	per UE
	No
	No
	
	The maximum supported number of concurrent gaps is FFS and pending RAN4 discussion.
	Optional with capability signalling

	X-3
	Network controlled small gap (NCSG)
	Support of NCSG
	
	yes
	no
	UE cannot be configured with NCSG
	per-UE
	No
	No
	
	
	Optional with capability signalling



Positioning enhancements for NR [NR_pos_enh]
The following RAN4 UE feature groups are proposed for NR positioning enhancements in Rel-17.
Table 2 NR_pos_enh feature list
	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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1
	FFS: per-FR MG for PRS measurement
	Capability of supporting per-FR MG for PRS measurement
	Rel-15 per-FR gap (independentGapConfig)
	yes
	no
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling



Extending current NR operation to 71GHz [NR_ext_to_71GHz]
The following UE features are proposed for the Rel-17 Extending current NR operation to 71GHz WI. More details can be found in our companion paper [4].
Table 3. NR_ext_to_71GHz feature list
	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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	FR2-2 channel bandwidths for each SCS in each band for DL and UL for a single CC
	Support of FR2-2 channel bandwidths 
1) 120 kHz SCS: {100, 400} MHz CBW
2) 480 kHz SCS: {400, 800, 1600} MHz CBW
3) 960 kHz SCS: {400, 800, 1600, 2000} MHz CBW
	FFS
	Yes
	No
	UE cannot support some UE channel bandwidths
	Per band
	N/A
	Applicable to FR2-2 only
	N/A
	UE indicating the support of specific SCS per band (RAN1 features X-Y) is required to support all CBWs corresponding to this SCS
No additional capability signalling is needed.
	NA

	x-2
	64QAM for PUSCH for FR2-2
	1) Support of 64QAM modulation for FR2-2 PUSCH
	FFS
	Yes
	No
	UE cannot support PUSCH 64QAM transmission
	Per band
	N/A
	Applicable to FR2-2 only
	N/A
	
	Optional with capability signalling

	x-3
	[Improved ON/ON transient period]
	1) Support of improved ON/ON transient period of X < 5us (X is FFS)
	FFS
	Yes
	No
	UE does not support improved ON/ON transient period and support 5us transient period
	Per UE
	N/A
	Applicable to FR2-2 only
	N/A
	Further RAN4 discussion is required on whether to support improved ON/ON transient period and X value
	Optional with capability signalling



Further RRM enhancements for NR and DC [NR_RRM_enh2]
Following the approach that we had in Rel-16, we propose the below feature groups for FeRRM in Rel-17.
Table 4. NR_RRM_enh2 feature list
	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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	SRS antenna port switching RRM requirements
	1) Support of SRS antenna port switching RRM requirements
	R15 RAN1 feature group 2-55 SRS Tx switch
	Yes
	No
	The UE does not meet the specified RRM requirements for SRS antenna port switching in Rel-17
	Per UE
	No
	No
	N/A
	
	Mandatory with capability signalling if the prerequisite group is supported by the UE

	x-2
	Handover with PSCell RRM requirements
	1) Support of Handover with PSCell RRM requirements
	
	Yes
	No
	The UE does not meet the specified RRM requirements for handover with PSCell in Rel-17
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling

	x-3
	PUCCH SCell activation RRM requirements
	1) Support of PUCCH SCell activation RRM requirements
	
	Yes
	No
	The UE does not meet the specified RRM requirements for PUCCH SCell activation in Rel-17
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling



NR HST enhancements in FR1 [NR_HST_FR1_enh]
In the last meeting, RAN4 approved an LS to RAN2 to inform about the agreements on UE capabilities related to HST enhancements in FR1 in Rel-17. The LS was sent in R4-2120286 [5]. According to the RAN4 agreements, we list the corresponding features in the below table as part of the RAN4 Rel-17 UE feature list. More details about feature group “Support of enhanced Demodulation requirements for CA in HST SFN FR1” can be found in our companion paper [6].
Table 5. NR_HST_FR1_enh feature list
	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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Support of enhanced RRM requirements for CA in HST FR1
	1) Support of enhanced RRM requirements for CA in HST FR1
	Rel-16 RAN4 feature 10-1, 10-4 or 10-5
	Yes
	No
	UE is not able to meet the enhanced RRM requirements for CA in HST FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling

	x-2
	Support of enhanced inter-frequency measurements in CONNECTED mode HST FR1
	1) Support of enhanced inter-frequency measurements in HST FR1 in connected mode
	Rel-16 RAN4 feature 10-1, 10-4 or 10-5
	Yes 
	No
	UE is not able to meet the enhanced inter-frequency measurement requirements in CONNECTED mode HST FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling 

	x-2a
	Support of enhanced inter-frequency measurements in IDLE mode HST FR1 
	1) Support of enhanced inter-frequency measurements in HST FR1 in IDLE mode
	Rel-16 RAN4 feature 10-1, 10-4 or 10-5
	No
	No
	UE is not able to meet the enhanced inter-frequency measurement requirements in IDLE mode HST FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional without capability signalling

	x-3
	Support of enhanced Demodulation requirements for CA in HST SFN FR1
	1) Support of demodulation processing for HST SFN CA scenario in FR1
	Rel-16 RAN4 feature 10-2
	Yes
	No
	UE is not able to apply demodulation processing for HST SFN CA scenario in FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling



NR HST enhancements in FR2 [NR_HST_FR2]
The following UE features are proposed for the Rel-17 NR FR2 HST WI. More details can be found in our companion paper [7].
Table 6. NR_HST_FR2 feature list
	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

	x-1
	Support of FR2 HST operation
	1) Support of FR2 UE PC6
2) Support of enhanced RRM requirements for FR2 HST
3) Support of demodulation processing for FR2 HST 
	N/A
	Yes
	No
	UE is not able to meet the enhanced requirements in HST FR2
	Per Band
	No
	Applicable to FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signalling



Further enhancement on NR demodulation performance [NR_demod_enh2-Perf]
In our companion paper [8], we provide the detailed view on feature list for Rel-17 Further enhancement on NR demodulation performance WI. In Table 7, we summarize our proposal for this WI. We would like to note that features related to MMSE-IRC requirements are not captured in this table under assumption that requirements will be defined in the release independent manner, but it is the subject of further RAN4 discussion. Also, at current stage, we list two CRS-IM features for different scenarios (DSS and non-DSS), but these features can be merged later, based on outcome of RAN4 discussion on network assistance signalling and UE blind detection.
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	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

	x-1
	CRS-IM receiver for DSS scenario
	1) Support of CRS-IM receiver in scenarios with serving and interference cells are in DSS mode and with overlapping spectrum
	
	Yes
	No
	UE can’t apply mitigation of inter-cell LTE CRS interference
	Per UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling

	x-2
	CRS-IM receiver for non-DSS scenario
	1) Support of CRS-IM receiver in scenarios with serving cell is NR cell and interference cell(s) is(are) LTE cell(s) and with overlapping spectrum
	
	Yes
	No
	UE can’t apply mitigation of inter-cell LTE CRS interference
	Per UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling


Conclusions
This meeting marks the starting point of RAN4 Rel-17 UE feature list. We are supposed to provide our initial version of feature list to other WG-s after this meeting so in this paper we share some of our views on specific topics.
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