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Introduction
In this contribution we would like to provide our view on Rel-17 UE feature list.


3GPP
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Feature list is proposed for following features.
16. NR_RF_FR1_enh
For NR_RF_FR1_enh, several feature items have already been approved in RAN4 101bis-e with FFS left for 16-7. Below table includes proposed update for item 16-7. The prerequisite feature groups are updated for a few feature items. In addition one new item 16-8 is added.
	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

	16. NR_RF_FR1_enh
	16-1
	Dynamic Tx switching between 2CC 2Tx-2Tx switching
	Indicate the supported switching period for dynamic UL Tx switching between two uplink carriers with two transmit antenna connectors in inter-band UL CA or SUL
	
	Yes
	N/A
	UE does not support 2CC 2Tx-2Tx switching for inter-band UL CA and SUL band combinations.
	UE signals supported switching period per pair of UL bands per UL band combination

	No need
	Applicable only to FR1
	Support mixture of FDD/TDD
	Candidate value set: {35us, 140 us, 210us}

Detailed information can refer to the LS to RAN2 in R4-2103234 and R4-2107847.
	Optional with capability signalling


	16. NR_RF_FR1_enh
	16-2
	Dynamic Tx switching between 3CC 1Tx-2Tx switching 
	Indicate the supported switching period for dynamic UL Tx switching between one band (with one carrier) capable of one transmit antenna connector and one band (with two carriers) capable of two transmit antenna connectors in inter-band UL CA or SUL
	
	Yes
	N/A
	UE does not support Tx switching between 3CC 1Tx-2Tx switching for inter-band UL CA and SUL band combinations.
	UE signals supported switching period per pair of UL bands per UL band combination

	No need
	Applicable only to FR1
	Support mixture of FDD/TDD
	Candidate value set: {35us, 140 us, 210us}

Detailed information can refer to the LS to RAN2 in R4-2103234 and R4-2107847.
	Optional with capability signalling


	16. NR_RF_FR1_enh
	16-3
	Dynamic Tx switching between 3CC 2Tx-2Tx switching
	Indicate the supported switching period for dynamic UL Tx switching between one band (with one carrier) capable of two transmit antenna connectors and one band (with two carriers) capable of two transmit antenna connectors in inter-band UL CA or SUL
	
	Yes
	N/A
	UE does not support Tx switching between 3CC 2Tx-2Tx switching for inter-band UL CA and SUL band combinations.

	UE signals supported switching period per pair of UL bands per UL band combination

	No need
	Applicable only to FR1
	Support mixture of FDD/TDD
	Candidate value set: {35us, 140 us, 210us}

Detailed information can refer to the LS to RAN2 in R4-2103234 and R4-2107847.
	Optional with capability signalling


	16. NR_RF_FR1_enh
	16-4
	Application of DL interruptions due to dynamic UL Tx switching 
	Capability to indicate that for the band where DL interruption is needed, the RRM interruption requirements defined in RAN4 shall be applied for duplex mode combinations except the combinations

· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
	316-1, 316-2, or 316-3
	Yes
	N/A
	UE not reporting this capability means DL interruption is not required
	UE capability is defined as per band per band combination for each band pair supporting UL Tx switching
	No need
	Applicable only to FR1
	Support mixture of FDD/TDD
	The same capability for Rel-16 DL interruption due to Tx switching is reused.

Detailed information can refer to the LS to RAN2 in R4-2103234.
	Optional with capability signalling



	16. NR_RF_FR1_enh
	16-5
	UL-MIMO coherence capability for dynamic Tx switching between 3CC 1Tx-2Tx switching
	Capability to indicate whether UL-MIMO coherence is supported when dynamic Tx switching between 3CC (within 2 bands) 1Tx-2Tx switching is conducted. 
	316-2
	Yes
	N/A
	Rel-15 per band capability pusch-TransCoherence is applicable
	Per BC
	No need
	Applicable only to FR1
	Support mixture of FDD/TDD
	The Rel-16 UL-MIMO capability for 2CC 1Tx-2Tx switching is reused.

Detailed information can refer to the LS to RAN2 in R4-2120039.
	Optional with capability signalling

	16. NR_RF_FR1_enh
	16-6
	UL-MIMO coherence capability for dynamic Tx switching between 2Tx-2Tx switching
	Capability to indicate whether UL-MIMO coherence is supported when dynamic Tx switching between 2CC or 3CC (within 2 bands) 2Tx-2Tx switching is conducted. 
	316-1 or 316-3
	Yes
	N/A
	The per BC UL-MIMO coherence capability for 1Tx-2Tx switching or Rel-15 per band capability pusch-TransCoherence is applicable
	Per band per BC
	No need
	Applicable only to FR1
	Support mixture of FDD/TDD
	Detailed information can refer to the LS to RAN2 in R4-2120039.
	Optional with capability signalling

	16. NR_RF_FR1_enh
	16-7
	[Support RRC configuration to prevent SCell dropping for CA]
	FFS
UE capability to indicate whether to support the function.
NW configure a relative parameter for serving cells which is a  UE specific RRC signalling for a set of values based on possible proportion of channel BW or allocated RB resources among the CCs, and the appropriate parameter according to CBW ratio or dynamic RB allocation ratio can be fast activated/deactivated by MAC-CE or DCI for each scheduling. The parameter set includes values of 10log10{5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 100%}.

	
	Yes
	N/A
	[UE may drop SCell without enough transmission power according the current power control mechanism for CA]
	FFS Per BC
	No 
	No
	N/A
	Details for the signalling is FFS pending on the final solution to address the CA SCell dropping issue

	Optional with capability signalling

	16. NR_RF_FR1_enh
	16-8
	PHR reporting for CA
	Support PCMAX,CA , and PHRCA reporting for CA
	
	Yes
	N/A
	NW may not get the accurate information for the power head room for CA
	Per BC
	No
	No
	N/A
	
	Optional with capability signalling



17. NR_RF_FR2_req_enh2
One more feature item is proposed for NR_RF_FR2_req_enh2.
	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

	17. NR_RF_FR2_req_enh2
	17-4
	Support of Fs_Inter for CBM inter-band CA
	Support for frequency separation class for inter-band CA with CBM (Fs_Inter):
Same values as intra-band non-contiguous CA (Fs) are supported, frequency separation for other value is not precluded.

	
	Yes
	N/A
	UE does not support frequency separation class for inter-band CA with CBM. 
	Per BC
	No
	FR2 only
	N/A
	
	Optional with capability signalling



22. Power_Limit_CA_DC
For Power_Limin_CA_DC, following feature item is proposed.
	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

	22. Power_Limit_CA_DC

	22-1
	NR UL CA/DC
	Indicates the power class per-band and the max total output power when operating according to this band combination.
	
	Yes
	No
	UE cannot fully utilize its Tx power capability for a band combination
	Per BC
	No need
	FR1 only
	N/A
	
	Optional with capability signalling
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