



[bookmark: _Hlk525903026]3GPP TSG RAN WG1 Meeting #100-e	R1-2000984
February 24th – March 6th, 2020

[bookmark: Source]Agenda item:	7.2.12
Source: 			Qualcomm Incorporated 
Title: 			Discussion 
Document for:	Discussion/Decision
Introduction
In this contribution, we provide text change proposals for the Rel-16 NR RAN1 UE feature list. 
[bookmark: _GoBack]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	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

	9. NR_2step_RACH
	9-1
	Basic channel structure and procedure of 2-step RACH
	1) RACH type selection based on RSRP threshold 
2) Fall back from 2-step RACH to 4-step RACH
3) Separate RO with 4-step RO configuration
4) Shared RO with 4-step RO configuration
5) msgA PUSCH occasions configuration
6) Intra-slot frequency hopping for msgA PUSCH
7) Up to two msgA PUSCH configurations in an UL BWP from UE perspective 
8) Periodic Vvalidation of msgA PRACH and PUSCH occasion per SSB to RO association period
9) Periodic mapping between Ppreamble and PUSCH occasion with DM-RS resource per SSB to RO association period unit mapping
10) msgA PUSCH scrambling with ID set extension
11) Multiple DMRS sequences for msgA PUSCH
12) msgA PRACH power control
13) msgA PUSCH power control
14) msgB DCI format with CRC scrambled by msgB-RNTI and indication of 2 LSBs ofSFN
15) Monitoring of msgB
16) [bookmark: _Hlk30075030]Support PUCCH transmission for HARQ-ACK feedback to a MsgB that contains successRAR, and the PUCCH is configured with the same numerology, TX spatial filter and UL BWP as the last msgA PUSCH transmission/retransmission 
17) For MsgA PRACH support all preamble formats applicable to the band
18) For MsgA PRACH, support the same set of numerologies as for 4-step RACH in the same band 15 kHz and 30 kHz in FR1 and 60 and 120 kHz in FR2.
19) For MsgA PUSCH, support the same set of numerologies as for Msg3 in the same band 15 kHz, 30 kHz and 60 kHz in FR1 (maybe 60 kHz can be optional). Support 60 kHz and 120 kHz for FR2
20) For MsgA PUSCH waveform, support both CP-OFDM and DFT-s-OFDM
21) Support DMRS ports with configuration type 1 and configuration type 2.
22) Minimum TX gap between PRACH and PUSCH (for both TDD and FDD, FR1 and FR2, single CC and intra-band CA)
23) Minimum TX gap between last DL SSB reception symbol and PRACH (TDD. FR1 and FR2, single CC and intra-band CA)
24) MsgA PRACH and PUSCH in different slots
25) [bookmark: _Hlk30075170]Support 2-step RACH on PCell or PSCell after UL carrier selection
26) Minimum TX gap between the last symbol of msgB PDSCH and the first symbol of PUCCH carrying HARQ-ACK to msgB PDSCH
27) Support msgA-prach-ConfigurationIndexNew in FR1: INTEGER (256.. 262).
28) Support RV=0 for msgA PUSCH initial transmission, re-attempt and fall-back
29) msgB PDSCH multiplexing different types of RARs and BI, including 12-bit MAC CE for timing advance command, 3-bit PDSCH-to-HARQ FB timing indicator, 4-bit PUCCH resource indicator and new MAC subheader
	
	Yes
	N/A
	UE cannot initiate a 2-step RACH process, and thus would not be expected understand the 2-step RACH configurations
	per band
	NoN/A
	NoN/A
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signalling

	
	9-2
	2-step RACH for NR-unlicensed
	1) Separate LBT for msgA PRACH and PUSCH
2) Interlaced msgA PUSCH
	9-1
	Yes
	N/A
	UE cannot initiate a 2-step RACH process for NR-U
	per band
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2
	
	Optional with capability signalling

	
	9-3
	Parallel MsgA and PRACH Msg1/SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel MsgA and PRACH Msg1/SRS./PUCCH/PUSCH transmissions across CCs in inter-band CA
	9-1, 2-52, 4-1, 2-12, 6-6
	Yes
	N/A
	UE cannot transmit an MsgA and other UL transmissions in parallel across CCs in inter-band CA
	Per band pair per band combination
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2
	
	Optional with capability signalling

	
	9-4
	MsgA operation in a band combination including SUL
	MsgA operations in a band combination including SUL
	9-1, 6-16
	Yes
	N/A
	UE does not support msgA operations in a band combination including SUL
	per band combination
	
	
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signalling

	
	9-5
	2-step RACH on SCell in mTAG
	
	9-1
	Yes
	N/A
	
	per band
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signalling

	
	9-6
	2-step RACH on SCell in sTAG
	
	9-1, 9-5
	Yes
	N/A
	
	per band
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10. NR-unlicensed
	10-1
	LBE channel access mechanism

	1. Cat 1 LBT
2. Cat 2 16us LBT
3. Cat 2 25us LBT
4. Cat 4 LBT
5. Reading COT frequency location info

	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of channel access mechanism for LBE operation, including Cat 4 LBT, Cat 2 LBT, Cat 1 LBT, contention window adjustment. UE supports either 16 us or 25 us or both 16 and 25 us for Cat-2 LBT.
	TBD

	
	10-2
	FBE channel access mechanism

FFS: if UE as initiating device is supported
	1. Cat 1 LBT
2. Cat 2 16us LBT (Do we need this for FBE?)
3. Cat 2 25us LBT
3. 5ms and 10ms FFP
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of channel access mechanism for FBE operation, including fixed frame period, Cat 2 LBT, Cat 1 LBT
	TBD

	
	10-2a
	Shorter than 5ms FFP
	Support of Fixed Frame Period less than 5ms
	10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-2b
	Reading COT frequency localization info with FBE
	Reading COT frequency localization info
	10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-3
	PRB interlace PUCCH and PUSCH
	1) PRB interlace PUCCH (EPF0, EPF1, EPF2, EPF3)
2) PRB interlace PUSCH
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of PRB interlace PUCCH and PUSCH
	TBD

	
	10-4
	16us Cat 2 LBT support
	
	FBE channel access or LBE channel access10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	If 16us Cat 2 LBT is supported
	Optional with capability signalling

	
	10-5
	25us Cat 2 LBT support
	
	FBE channel access or LBE channel access10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	If 25us Cat 2 LBT is supported
	Optional with capability signalling

	
	10-6
	Cat 4 LBT support with LBE
	
	LBE channel access10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	If Cat4 LBT with contention window adjustment is supported
	Optional with capability signalling

	
	10-7
	LBT bandwidth size
	1. 20MHz
2. 10MHz
[Can be transferred to RAN4 responsibility]
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	

	
	10-8
	Type B PDSCH length
	Length 3, 5, 6, 8, 9, 10, 11, 12, 13
FFS the capability are separate for each length or some groups are formed to signal the capability together
	10-1 or 10-2
	Yes
	N/A
	
	FFS: Per UE or per band
	
	
	
	Support of additional length (other than 2/4/7) for type B PDSCH
	Optional with capability signalling

	
	10-9
	PDCCH Case 2 operation with Ssearch space set group switching with LBE
	Two groups of search space sets, the first group according to PDCCH Case 2 and the second group according to PDCC Case 1-1. Any grant received in the first group switches the UE to monitor the second group.  
	10-1
	Yes
	N/A
	
	FFS: Per UE or per band
	
	
	
	Being configured with two groups of search spaces (FFS more than two), and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-10
	RSSI measurement
	RSSI measurement
	10-1 or 10-2
	Yes
	N/A
	
	pPer band
	
	
	
	RSSI measurement for channel occupancy.
	Optional with capability signalling [Already agreed in RAN2]

	
	10-11
	SRS starting position
	
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support transmitting SRS starting in all symbols (0,…,13) of a slot
	Optional with capability signalling

	
	10-12
	PRB interlace PF2 PF3 OCC
FFS if need this capability
	1. No OCC
2. OCC2
3. OCC4
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE OCC capability for EPF2/EFP3
	Optional with capability signalling

	
	10-13
	Extended CP range for PUSCH/PUCCH with LBE
FFS if need this capability
	Maximum length of CP extension a UE can generate before the first symbol
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	How long a UE can generate the CP extension
	Optional with capability signalling

	
	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	Non-numerical value for dl-DataToUL-ACK
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/ANo
	N/ANo
	
	If non-numerical K1 value is supported
	Optional with capability signalling

	
	10-15
	Enhanced dynamic HARQ codebook
	Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/ANo
	N/ANo
	
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each groups
	Optional with capability signalling

	
	10-16
	One-shot HARQ ACK feedback
	HARQ-ACK codebook containing all configured HARQ processes for all configured CCs
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/ANo
	N/ANo
	
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 
	Optional with capability signalling

	
	10-17
	Multi-PUSCH UL grant
	Support of scheduling more than one PUSCH with one UL grant
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-18a
	Configured grant with retransmission in CG resources with LBE
	Configured grant with retransmission in CG resources with LBE
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	
	10-18b
	Configured grant with retransmission in CG resources with FBE
	Configured grant with retransmission in CG resources with FBE
	10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	
	10-19
	Number of LBT bandwidth
	Number of ED measurements the UE is able to perform simultaneously
Whether the UE in WB operating mode can support nx20MHz measurement
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This is the number of LBT bandwidth a UE can perform separate ED check on simultaneously
Note: Do not intend to imply fewer LBT than number of UL CCs in CA
	Optional with capability signalling

	
	10-20
	Support search space set association with frequency offsets
	Only for wideband
Search space is replicated across CORESETs but total BD limit is not increased
Frequency offset between replica CORESETS don’t follow 6RB raster
Enhanced CORESET frequency granularity
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-21a
	COT indication in same CC with LBE
	Reading COT duration information in scheduled CC 
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Does not imply dynamic SFI capability
	Optional with capability signalling

	
	10-21b
	COT indication in same band with LBE
	Reading COT duration information in another CC in the band of the scheduled CC 
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Does not imply dynamic SFI capability
	Optional with capability signalling

	
	10-21c
	COT indication in licensed for LBE
	Reading COT duration information in licensed band
	10-1
	Yes
	N/A
	
	Per band
	Yes
	Yes
	differentiation is from the perspective of cell with DCI
	Does not imply dynamic SFI capability

	Optional with capability signalling

	
	10-22
	2-step RACH transmission with no gap
	Back-to-back transmission of MsgA PRACH and msgA PUSCH with no gap in between
	9-1, 10-1
	Yes
	N/A
	
	per band
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2 
	Applicable to NR-U only
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11. 
NR_L1enh_URLLC
	11-1
	Monitoring DCI format 1_2a and DCI format 0_2b

Note: FFS a, b
	1) Supports monitoring DCI format 1_2a for DL scheduling 
2) Supports monitoring DCI format 0_2b for UL scheduling
	
	Yes
	N/A
	
	Per UE
	NoYes
	NoYes
	The differentiation is from the perspective of the scheduling cell
	
	Optional with capability signalling

	
	11-1a
	DCI format 1_2 with DCI format 1_1 in the same search space
	Monitoring DCI format 1_2 together with DCI format 1_1 in the same search space
	11-1
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	
	Optional with capability signalling

	
	11-1b
	DCI format 0_2 with DCI format 0_1 in the same search space
	Monitoring DCI format 0_2 together with DCI format 0_1 in the same search space
	11-1
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	
	Optional with capability signalling

	
	11-1c
	DL priority indication in DCI with mixed DCI formats
	When both DCI format 1_1 and DCI format 1_2 are configured to be monitored per BWP, a DCI format (from the formats 1_1/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities.
	11-1
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	
	Optional with capability signalling

	
	11-1d
	UL priority indication in DCI with mixed DCI formats
	When both DCI format 0_1 and DCI format 0_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/0_2) can be used to schedule PUSCH with different priorities.
	11-1
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	
	Optional with capability signalling

	
	11-2
	Increased PDCCH monitoring capability on the maximum number of non-overlapped CCEs per slot for channel estimation 
	1) Supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of BDs for combination (X, Y, ) 

2) Supported combinations of (X, Y, )
3) If UE reports the support of more than one combination of C(X, Y) for a given SCS, and if multiple combinations of C(X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M of from the valid combinations is applied
	3-5b 
	Yes
	N/A
	
	Per UEFSPC
	N/ANo
	N/ANo
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-2 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}

	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

	
	11-2a
	Mix of increased PDCCH monitoring capability and FG3-1 PDCCH monitoring capability in the same slot in the same CC 
	1) Supports PDCCH monitoring operation according to FG3-1
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X, Y, )
4) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-5b
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}
	Optional with capability signalling

	
	11-2b
	Mix of increased PDCCH monitoring capability and FG3-2 PDCCH monitoring capability in the same slot in the same CC 
	1) Supports PDCCH monitoring operation according to FG3-2
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X, Y, )
4) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-2, 3-5b 
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}
	Optional with capability signalling

	
	11-2c
	Mix of increased PDCCH monitoring capability and FG3-5b PDCCH monitoring capability in the same slot in the same CC
	1) Supports PDCCH monitoring operation according to FG3-5b for combination (X1, Y1, )
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X1, Y1, )
4) Supported combinations of (X2, Y2, )
5) If UE reports the support of more than one combination of (X2, Y2) for a given SCS, and if multiple combinations of (X2, Y2) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-5b 
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X1, Y1) = 
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

Component-4 candidate value set: (X2, Y2) =   
{(7, 3), (4, 3), (2, 2)}
	Optional with capability signalling

	
	11-2b
	Relative TDRA for DL
	The time domain resource allocation for PDSCH is a function of the PDCCH symbol index within the slot
	11-2 
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	
	5-11c
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1
· PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	
	5-12c
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	
	5-13d
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 3 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a or 5-5b
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signalling

	
	5-13g
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
•	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 3 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

	Optional with capability signalling

	
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	1) Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
• At least supports sub-slot configurations “2-symbol*7” and “7-symbol*2”. 
• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 
2) Supported combinations of (X, Y), where X is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and Y is the sub-slot duration, with both X and Y in units of symbols 
	
	Yes
	N/A
	
	Per UEband
	N/ANo
	N/ANo
	
	Component-2 candidate value set: 
(X, Y) = 
{(7, 7),
(4, 2) and (7, 7), 
(2, 2) and (4, 2) and (7, 7)}
	Optional with capability signalling

	
	11-3a
	CBG based transmission for UL with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-5a or 5-5b
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	
	11-3b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	
	11-3c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13a
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	
	11-3d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13c
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	
	11-3e
	CBG based transmission for UL with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13d
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	
	11-4a
	Up to two HARQ-ACK codebooks simultaneously constructed for supporting different service types for a UE with restriction
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4) Only one of the HARQ ACK codebooks can have sub-slot based PUCCH configuration
5) If both processing time capability 1 CC(s) and processing time capability 2 CC(s) are configured, and both slot-based and sub-slot based PUCCH are configured, then HARQ-ACK feedback for a processing time capability 1 CC can only take place in the slot-based PUCCH and HARQ-ACK feedback for a processing time capability 2 CC can only take place in the sub-slot based PUCCH
	
	Yes
	N/A
	
	Per UEFS
	NoN/A
	NoN/A
	The differentiation is from the perspective of the PUCCH cell
	
	Optional with capability signalling

	
	11-4b
	Up to two HARQ-ACK codebooks constructed for supporting different service types for a UE without restriction
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
	11-4a
	Yes
	N/A
	
	FS
	N/A
	N/A
	The differentiation is from the perspective of the PUCCH cell
	
	Optional with capability signalling

	
	11-5a
	Rel-16 PUSCH repetition Type B with self-scheduling transmission scheme with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is splitted into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B Rel-16 PUSCH transmission scheme is supported for DCI format 0_1 and DCI format 0_2b (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	
	Yes
	N/A
	
	Per UE band
	N/ANo
	N/ANo
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5b
	PUSCH repetition Type B with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-12
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5c
	PUSCH repetition Type B with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-12a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5d
	PUSCH repetition Type B with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-12b
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5e
	PUSCH repetition Type B with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-12c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5f
	PUSCH repetition Type B with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-5c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5g
	PUSCH repetition Type B with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-13d
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5h
	PUSCH repetition Type B with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-13e
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5i
	PUSCH repetition Type B with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-13f
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5j
	PUSCH repetition Type B with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) Maximum number of actual PUSCH repetitions
	5-13g
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 4, 7, 16}
	Optional with capability signalling

	
	11-5k
	PUSCH repetition Type B with cross-carrier scheduling with UE processing time capability 1
	For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with cross- carrier scheduling with UE processing time capability 1. 
	6-10 or 6-10a, and 11-5a, 11-5b, 115c, 11-5d or 11-5e
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	The maximum number of actual PUSCH repetitions is the same as in Component-5 of 11-5a, 11-5b, 115c, 11-5d or 11-5e
	Optional with capability signalling

	
	11-5l
	PUSCH repetition Type B with cross-carrier scheduling with UE processing time capability 2
	For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with cross- carrier scheduling with UE processing time capability 2.
	6-10 or 6-10a, and 5-5c and 11-5f, 11-5g, 115h, 11-5i or 11-5j
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	The maximum number of actual PUSCH repetitions is the same as in Component-5 of 11-5f, 11-5g, 115h, 11-5i or 11-5j
	Optional with capability signalling

	
	11-6
	Rel-15 PUSCH repetition Type A transmission scheme
	1) PUSCH repetition Type Atransmission with Rel-15 behavior with or without slot aggregation.  
1) With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).
2) Maximum number of PUSCH repetitions
	2-12, 2-13, 2-14, 2-15
	Yes
	N/A
	
	Per UEband
	NoN/A
	NoN/A
	
	Componenet-1
candidate value set: {‘semi-static only’, ‘both semi-static and dynamic’} 

Componenet-2
candidate value set: {8, 12, 16}
	Optional with capability signalling

	
	11-7a
	UL cancelation scheme on same CC 
	1) Supports group common DCI (i.e. DCI format 2_4x) for cancelation indication on the same CC as PUSCH or SRS 
2) UL cancelation for PUSCH 
3) UL cancelation for SRS
	
	Yes
	N/A
	
	Per UEFS
	NoN/A
	NoN/A
	
	
	Optional with capability signalling

	
	11-7b
	More than one monitoring occasion for DCI 2_4 per slot on same CC
	Monitoring occasions per slot for DCI 2_4 reception on the same CC as PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7a
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 7),
(4, 2) and (7, 7), 
(2, 2) and (4, 2) and (7, 7)}
	Optional with capability signalling

	
	11-7c
	UL cancelation scheme on another CC
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on a different CC from PUSCH or SRS
2) UL cancelation for PUSCH 
3) UL cancelation for SRS
	
	Yes
	N/A
	
	FS
	Yes
	Yes
	The differentiation is from the perspective of the cell with DCI
	
	Optional with capability signalling

	
	11-7d
	More than one monitoring occasion for DCI 2_4 per slot on another CC
	Monitoring occasions per slot for DCI 2_4 reception on a different CC from PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 7),
(4, 2) and (7, 7), 
(2, 2) and (4, 2) and (7, 7)}
	Optional with capability signalling

	
	11-7e
	TB CRC for re-transmission of an interrupted PUSCH
	Support of including valid (not all-zero) TB CRC for a re-transmission of an interrupted PUSCH where the re-transmission doesn’t include all CBGs of the interrupted transmission. 
	5-25, 11-7a or 11-7c 
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
	
	Yes
	N/A
	
	Per UE
	NoYes
	NoYes
	If UE supports 11-8 and also supports cross-carrier scheduling, then the differentiation is from the perspective of the scheduled cell
	
	Optional with capability signalling

	
	[bookmark: OLE_LINK40]11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1) Supports up to 12 configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2) Max number of configured grant configurations in a BWP of a serving cell 
3) Max number of configured grant configurations across all BWPs and serving cells 

	
	Yes
	N/A
	
	Per UE
	No
	NoYes
	
	Component-2, candidate value set is {1, 2, …, 12}

Component-3, candidate value set is {1, 2, …, [24]}

Total number in FR1 is not greater than X value reported for FR1.
Total number in FR2 is not greater than X value reported for FR2.
Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values
	Optional with capability signalling

	
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of channel/signals with two priority levels
	Support intra-UE multiplexing/prioritization of UL channels/signals with two priority levels
1) Prioritization between UL channels/signals with different priority levels
2) Multiplexing/prioritization between UL channels/signals with the same priority level
	
	Yes
	N/A
	
	Per UEFS
	NoN/A
	NoN/A
	Same handling as others
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signaling

	
	12-2
	Multiple SPS configurations
	1) Support of multiple SPS configurations, including separate activation/release and joint release
2) The max number of SPS configurations in a BWP of a serving cell
3) The max number of SPS configurations across all serving cells
4) The related HARQ-ACK enhancements to support multiple SPS configurations
	downlinkSPS5-18
	Yes
	N/A
	
	Per UE
	NoYes
	NoYes
	Same handling as othersdifferentiation is from the perspective of cell applying activation/release
	Component-2, candidate value set is {1, 2, …, 8}
Component-3, candidate value set is {1, 2, …, [16]}
Total number in FR1 is not greater than X value reported for FR1.
Total number in FR2 is not greater than X value reported for FR2.
Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values
	Optional with capability signaling

	
	12-3
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
	12-2
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13. NR DL positioning
	13-1
	DL PRS RSRP Measurement and Reporting
	1. Max # of positioning frequency layers supported by UE for DL PRS RSRP measurement and report 

2. Max number of TRPs per positioning frequency layer a UE can be configured for DL PRS RSRP measurement and report

3. Max # of DL PRS resource sets per TRP supported by UE for DL PRS RSRP measurement and report 

4. Max number of DL PRS resources per TRP a UE can be configured for DL PRS RSRP measurement and report

5. Max # of DL PRS resources supported by UE for DL PRS RSRP measurement and report 

(A limit on the maximum number of DL PRS resources configured to the UE for all TRPs within a measurement window is defined)

6. Total number of DL PRS Resources that UE can be configured for DL PRS-RSRP measurements across all positioning frequency layers, TRPs and resource sets

7. Support of inter-frequency DL PRS RSRP measurement and report

8. Support of DL PRS RSRP measurement quality metric





	
	
	N/A
	
	[
#1 – per UE (FFS FR1/FR2 differentiation)

#2 – per UE (FFS FR1/FR2 differentiation)

#3 – per UE (FFS FR1/FR2 differentiation)

#4 – per UE (FFS FR1/FR2 differentiation)

#5 – per UE (FFS FR1/FR2 differentiation)

#6 – per UE (FFS FR1/FR2 differentiation)

#7 – per UE

#8 – per UE
]

	No
	TBD
	
	
	Optional with capability signaling

	
	13-2
	DL PRS RSTD Measurement and Reporting
	1. Max # of positioning frequency layers supported by UE for DL PRS RSTD measurement and report 

2. Max number of TRPs per positioning frequency layer a UE can be configured for DL PRS RSTD measurement and report

3. Max # of DL PRS resource sets per TRP supported by UE for DL PRS RSTD measurement and report 

4. Max number of DL PRS resources per TRP a UE can be configured for DL PRS RSTD measurement and report

5. Max # of DL PRS resources supported by UE for DL PRS RSTD measurement and report (A limit on the maximum number of DL PRS resources configured to the UE for all TRPs within a measurement window is defined)

6. Total number of DL PRS Resources that UE can be configured for DL PRS- RSTD measurements across all positioning frequency layers, TRPs and resource sets

7. Support of inter-frequency DL PRS RSTD measurement and report

8. Support of DL PRS RSTD measurement quality metric







	13-1
	
	N/A
	
	[
#1 – per UE (FFS FR1/FR2 differentiation)

#2 – per UE (FFS FR1/FR2 differentiation)

#3 – per UE (FFS FR1/FR2 differentiation)

#4 – per UE (FFS FR1/FR2 differentiation)

#5 – per UE (FFS FR1/FR2 differentiation)

#6 – per UE (FFS FR1/FR2 differentiation)

#7 – per UE

#8 – per UE
]
	No
	NA
	
	
	Optional with capability signaling

	
	13-3
	DL SSB RRM measurements for NR Positioning
	Prerequisite – support of SSB measurements for RRM (SS-RSRP, SS-RSRQ, SS-RSRPB) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ, SS-RSRPB) based on Rel.15 for NR Positioning in Rel.16
	
	
	N/A
	
	
	No
	NA
	
	
	Optional with capability signaling

	
	13-4
	CSI-RS RRM measurements for NR Positioning
	Prerequisite – support CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16
	
	
	N/A
	
	
	No
	NA
	
	
	

	
	13-5
	UE Based Positioning
	TBD specific content in RAN2 WG

Estimation of location coordinate at UE side and support of corresponding signaling for DL PRS configuration / measurements
	13-2
	
	N/A
	
	[per UE]
	No
	NA
	
	
	Optional with capability signaling

	13a. NR UL positioning
	13a-1
	Transmission of SRS for NR positioning
	1. Max # of SRS Resource Sets for positioning supported by UE

2. Max # of SRS Resources for positioning supported by UE across all SRS Resource Sets












3. Support of SSB for neighbor cell DL pathloss estimation and SRS for positioning OLPC

4. Support of DL PRS for neighbor cell DL pathloss estimation and SRS for positioning OLPC

5. Spatial Relation of SRS Resources for positioning with DL PRS / SSB

6. Spatial Relation of SRS Resources for positioning with other SRS resources for positioning



7. Support of different SRS resource types for positioning (periodic, semi-persistent, aperiodic)

	
	
	N/A
	
	[
#1 – per UE
#2 – per UE
#3 – per UE
#4 – per UE
#5 – per UE
#6 – per UE
#7 – per UE
]
	No
	NA
	
	
	Optional with capability signaling

	13b. NR DL and UL positioning
	13b-1
	UE Rx-Tx Time Difference Measurement and Reporting
	1. Support of UE Rx-Tx time difference measurement with serving cell

2. [Support of UE Rx-Tx time difference measurement with serving cell and neighbor cells]

3. Support of inter-frequency UE Rx-Tx time difference measurements 

1. 
	13-2
13a-1
	
	N/A
	
	[
#1 - per UE
#2 - FFS 
#3 - per UE
]
	No
	NA
	
	
	Optional with capability signaling

	13c. NR RAT Independent Positioning
	13c-1
	TBD in RAN2 WG
	[TBD in RAN2 WG]
	
	
	N/A
	
	
	No
	NA
	
	
	Optional with capability signaling

	13. NR Positioning
	13-1
	Concurrent support of DL-TDOA, AoD, multi-RTT Positioning Methods
	Support of concurrent configuration of DL-TDOA, AoD, multi-RTT Positioning methods. 


	
	Yes
	N/A
	
	Per UE

	N/A
	N/A
	
	Component-1 candidate value set: Up to 8 strings with values {000, …, 111}

A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”

	Optional with capability signalling

	
	13-2
	support of DL-TDOA, AoD, multi-RTT Positioning Methods per supported CA Band Combination
	For each supported CA Band Combination in the BandCombinationList, indication of concurrent configuration of a list of the DL-TDOA, AoD, multi-RTT Positioning methods
	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	Component-1 candidate value set: Up to 8 strings with values {000, …, 111}

A 3-bit string in which each bit corresponds to the concurrent support of the DL-TDOA, AoD, multi-RTT respectively, where 0 means “no support” and 1 means “support”
	Optional with capability signalling

	
	13-3
	DL PRS processing across all positioning methods per measurement window when measurement gaps are configured
	1. Max # of frequency layers (X1) that can be supported by the UE across all positioning methods

1. A limit on the maximum number N1 of DL PRS resources the UE is expected to measure across all TRPs and frequency layers within a measurement window of T1 msec reported as a list of tuples {N1, T1} when measurement gaps are configured

1. A limit on the maximum number of symbols N2 containing PRS resources of maximum bandwidth the UE is expected to measure within a measurement window of T2 msec reported as a list of tuples {N2, T2} when measurement gaps are configured

The values T1, T2 in msec of the two measurement windows
	
	Yes
	N/A
	
	Per band

	N/A
	N/A
	
	Component-1 candidate value set:
{1,4}

Component-2
candidate value set:
N1 = FFS
T1 = {0.125,0.25,0.5,1,40,80,160,320, 640,1280}

Component-3
candidate value set:
N2 = FFS
T2 = {0.125,0.25,0.5,1,40,80,160,320, 640,1280}
	Optional with capability signalling

	
	13-4
	DL PRS processing across all positioning methods per measurement window when measurement gaps are not configured
	1. Max # of frequency layers (X1) that can be supported by the UE across all positioning methods

1. A limit on the maximum number N3 of DL PRS resources the UE is expected to measure across all TRPs and frequency layers within a measurement window of T3 msec reported as a list of tuples {N3, T3} when measurement gaps are not configured

1. A limit on the maximum number of symbols N4 containing PRS resources of maximum bandwidth the UE is expected to measure within a measurement window of T4 msec reported as a list of tuples {N4, T4} when measurement gaps are not configured

The values T3, T4 in msec of the two measurement windows
	
	Yes
	N/A
	When the UE does not support this feature, the UE does not support DL PRS processing outside measurement gaps
	Per band

	N/A
	N/A
	
	Component-1 candidate value set:
{1,4}

Component-2
candidate value set:
N3 = FFS
T3 = {0.125,0.25,0.5,1,40,80,160,320, 640,1280}

Component-3
candidate value set:
N4 = FFS
T4 = {0.125,0.25,0.5,1,40,80,160,320, 640,1280}
	Optional with capability signalling

	13a. DL-TDOA positioning
	13a-1
	DL PRS RSTD Measurement 
	1. Max # of frequency layers (X1) that can be configured

2. Max number of TRPs per frequency layer a UE can be configured (X2)

3. Max # of DL PRS resource sets per TRP per frequency layer supported by UE (X3)

4. Max number of Resources per PRS resource set (X4) that can be configured

5. Max number of DL PRS Resources that UE can be configured (across all frequency layers, TRPs and resource sets) (X5)

6. Max number of TRPs for all frequency layers that can be configured per UE (X6)

7. Max number of Resources that can be configured per frequency layer (X7)

8. Max number of DL PRS resources per TRP a UE can be configured 

9. Support of inter-frequency measurement 

10. Support of measurement quality metric

11. Support of SSB from neighbour cell as QCL Type C source of a DL PRS resource 

12. Support of SSB from neighbour cell as QCL Type D source of a DL PRS resource 

13. Support of a DL PRS resource as QCL Type D source of another DL PRS resource 

	13-1,13-3,13-4
	Yes
	N/A
	
	Per band 

	N/A
	N/A
	


	Component-1 candidate value set: {0, 1, 4}

Component-2 is 64

Component-3 candidate value set: {1, 2}

Component-4 candidate value set: {4, 8, 64}

Component-5 candidate value set: {64, 128, 192, 256, 512, 1024, 2048}

Component-6 candidate value set: {64, 128, 256}

Component-7
candidate value set: {24, 64, 128, 256, 512, 1024}

Component-8
candidate value set: {4, 8, 16, 32, 64, 128, 256, 512}

	Optional with capability signalling

	
	13a-2
	DL PRS RSRP Measurement 
	1. Max # of frequency layers (X1) that can be configured

2. Max number of TRPs per frequency layer a UE can be configured (X2)

3. Max # of DL PRS resource sets per TRP per frequency layer supported by UE (X3)

4. Max number of Resources per PRS resource set (X4) that can be configured

5. Max number of DL PRS Resources that UE can be configured (across all frequency layers, TRPs and resource sets) (X5)

6. Max number of TRPs for all frequency layers per UE (X6) that can be configured

7. Max number of Resources that can be configured per frequency layer (X7)

8. Max number of DL PRS resources per TRP a UE can be configured 

9. Support of inter-frequency measurement 

10. Support of measurement quality metric

11. Support of SSB from neighbor cell as QCL Type C source of a DL PRS resource 

12. Support of SSB from neighbor cell as QCL Type D source of a DL PRS resource 

13. Support of a DL PRS resource as QCL Type D source of another DL PRS resource 

14. Support of RSRP measurement with fixed Rx beam & reporting
	13-1,13-3,13-4
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	
	Component-1 candidate value set: {0, 1, 4}

Component-2 is 64

Component-3 candidate value set: {1, 2}

Component-4 candidate value set: {4, 8, 64}

Component-5 candidate value set: {64, 128, 192, 256, 512, 1024, 2048}

Component-6 candidate value set: {64, 128, 256}

Component-7
candidate value set: {24, 64, 128, 256, 512, 1024}

Component-8
candidate value set: {4, 8, 16, 32, 64, 128, 256, 512}
	Optional with capability signaling

	
	13a-3
	DL PRS measurement reporting for UE assisted positioning 
	1. Number M of RSTDs the UE can report on different DL PRS resources of the same pair of TRPs. Note: All the RSTD measurements in a single report should have a single reference timing
Number N of RSRPs the UE can report on different DL PRS resources of the same pair of TRPs. 
	13a-1, 13a-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Component-1
candidate value set:
{1, 2, 4}

Component-2
candidate value set:
{1, 2, 4, 8}
	Optional with capability signalling

	
	13a-4
	UE Based Positioning
	TBD specific content in RAN2 WG

1. Estimation of location coordinate at UE side and support of corresponding signaling for DL PRS configuration / measurements
	13a-1, 13-1,13-3,13-4
	Yes
	N/A
	
	per UE
	Yes
	Yes
	Differentiation is from the perspective of frequency layer of measurements
	
	Optional with capability signalling

	13b. NR DL-AoD positioning
	13b-1
	DL PRS RSRP Measurement 
	1. Max # of frequency layers (X1) that can be configured

2. Max number of TRPs per frequency layer a UE can be configured (X2)

3. Max # of DL PRS resource sets per TRP per frequency layer supported by UE (X3)

4. Max number of Resources per PRS resource set (X4) that can be configured

5. Max number of DL PRS Resources that UE can be configured (across all frequency layers, TRPs and resource sets) (X5)

6. Max number of TRPs for all frequency layers per UE (X6) that can be configured

7. Max number of Resources that can be configured per frequency layer (X7)

8. Max number of DL PRS resources per TRP a UE can be configured 

9. Support of inter-frequency measurement 

10. Support of measurement quality metric

11. Support of SSB from neighbor cell as QCL Type C source of a DL PRS resource 

12. Support of SSB from neighbor cell as QCL Type D source of a DL PRS resource 

13. Support of a DL PRS resource as QCL Type D source of another DL PRS resource 

14. Support of RSRP measurement with fixed Rx beam & reporting
	13-1,13-3,13-4
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	
	Component-1 candidate value set: {0, 1, 4}

Component-2 is 64

Component-3 candidate value set: {1, 2}

Component-4 candidate value set: {4, 8, 64}

Component-5 candidate value set: {64, 128, 192, 256, 512, 1024, 2048}

Component-6 candidate value set: {64, 128, 256}

Component-7
candidate value set: {24, 64, 128, 256, 512, 1024}

Component-8
candidate value set: {4, 8, 16, 32, 64, 128, 256, 512}
	Optional with capability signaling

	
	13b-2
	DL PRS measurement reporting for UE assisted positioning 
	Number N of RSRPs the UE can report on different DL PRS resources of the same pair of TRPs. 
	13b-1
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	
	Component-1
candidate value set:
{1, 2, 4, 8}
	Optional with capability signalling

	
	13b-3
	UE Based Positioning
	TBD specific content in RAN2 WG

1. Estimation of location coordinate at UE side and support of corresponding signaling for DL PRS configuration / measurements
	13b-1, 13-1,13-3,13-4
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	Differentiation is from the perspective of frequency layer of measurements
	
	Optional with capability signalling

	13c NR E-CID positioning
	13c-1
	DL SSB RRM measurements for NR Positioning
	Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16
	support of SSB measurements for RRM (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	
	
	Optional with capability signalling

	
	13c-2
	CSI-RS RRM measurements for NR Positioning
	Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16
	support CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) based on Rel.15 for NR Positioning in Rel.16
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	13d UL-TDOA and AoA positioningUL- 
	13d-1
	Transmission of SRS for NR positioning
	1. Max # of SRS Resource Sets for positioning per BWP

2a. Max # of aperiodic SRS Resources for positioning across all SRS Resource Sets per BWP

2b. Max # of aperiodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot

3a. Max # of semi-persistent SRS Resources for positioning all SRS Resource Sets per BWP

3b. Max # of semi-persistent SRS Resources for across all SRS Resource Sets per BWP per slot

4a. Max # of periodic SRS Resources for positioning across all SRS Resource Sets per BWP

4b. Max # of periodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot

5. Support of SSB for neighbour cell DL pathloss estimation and SRS for positioning OLPC

6. Support of DL PRS for neighbour cell DL pathloss estimation and SRS for positioning OLPC

7. Spatial Relation of SRS Resources for positioning with DL PRS / SSB

8. Spatial Relation of SRS Resources for positioning with SRS resources for positioning

9. Number of additional pathloss estimates across all SRS resource sets for positioning that the UE is expected to simultaneously maintain, in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmissions
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: {0, 1, 2, 4, 8, 16}

Component 2a,3a,4a
candidate value set:
{1, 2, 4, 8, 16}

Component 2b,3b,4b
candidate value set:
{1, 2, 3, 4, 5, 6, 8, 12, 14}

Component-9 candidate value set: {0, 4, 8, 16}

	Optional with capability signalling

	13e. NR multi-RTT positioning
	13e-1
	UE Rx-Tx Time Difference Measurement and Reporting
	1. Max # of frequency layers (X1) that can be configured

2. Max number of TRPs per frequency layer a UE can be configured (X2)

3. Max # of DL PRS resource sets per TRP per frequency layer supported by UE (X3)

4. Max number of Resources per PRS resource set (X4) that can be configured

5. Max number of DL PRS Resources that UE can be configured (across all frequency layers, TRPs and resource sets) (X5)

6. Max number of TRPs for all frequency layers per UE (X6) that can be configured

7. Max number of Resources that can be configured per frequency layer (X7)

8. Max number of DL PRS resources per TRP a UE can be configured 

9. Support of inter-frequency measurement 

10. Support of measurement quality metric

11. Support of SSB from neighbor cell as QCL Type C source of a DL PRS resource 

12. Support of SSB from neighbor cell as QCL Type D source of a DL PRS resource 

13. Support of a DL PRS resource as QCL Type D source of another DL PRS resource 

14. Number of Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set of the same cell. Note: The DL PRS resource/resource sets can be in different positioning frequency layers if the UE supports inter-frequency UE Rx-Tx time difference measurements. 
	13-1,13-3,13-4, 13e-3
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: {0, 1, 4}

Component-2 is 64

Component-3 candidate value set: {1, 2}

Component-4 candidate value set: {4, 8, 64}

Component-5 candidate value set: {64, 128, 192, 256, 512, 1024, 2048}

Component-6 candidate value set: {64, 128, 256}

Component-7
candidate value set: {24, 64, 128, 256, 512, 1024}

Component-8
candidate value set: {4, 8, 16, 32, 64, 128, 256, 512} 

Component-14
candidate value set:
{1, 2, 4}

	Optional with capability signalling

	
	13e-2
	DL PRS RSRP Measurement 
	1. Max # of frequency layers (X1) that can be configured

2. Max number of TRPs per frequency layer a UE can be configured (X2)

3. Max # of DL PRS resource sets per TRP per frequency layer supported by UE (X3)

4. Max number of Resources per PRS resource set (X4) that can be configured

5. Max number of DL PRS Resources that UE can be configured (across all frequency layers, TRPs and resource sets) (X5)

6. Max number of TRPs for all frequency layers per UE (X6) that can be configured

7. Max number of Resources that can be configured per frequency layer (X7)

8. Max number of DL PRS resources per TRP a UE can be configured 

9. Support of inter-frequency measurement 

10. Support of measurement quality metric

11. Support of SSB from neighbor cell as QCL Type C source of a DL PRS resource 

12. Support of SSB from neighbor cell as QCL Type D source of a DL PRS resource 

13. Support of a DL PRS resource as QCL Type D source of another DL PRS resource 

14. Support of RSRP measurement with fixed Rx beam & reporting 

15. Number N of RSRPs the UE can report on different DL PRS resources of the same pair of TRPs.
	
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	
	Component-1 candidate value set: {0, 1, 4}

Component-2 is 64

Component-3 candidate value set: {1, 2}

Component-4 candidate value set: {4, 8, 64}

Component-5 candidate value set: {64, 128, 192, 256, 512, 1024, 2048}

Component-6 candidate value set: {64, 128, 256}

Component-7
candidate value set: {24, 64, 128, 256, 512, 1024}

Component-8
candidate value set: {4, 8, 16, 32, 64, 128, 256, 512} 

Component-15
candidate value set:
{1, 2, 4, 8}

	Optional with capability signalling

	
	13e-3
	Transmission of SRS for NR positioning
	1. Max # of SRS Resource Sets for positioning per BWP

2a. Max # of aperiodic SRS Resources for positioning across all SRS Resource Sets per BWP

2b. Max # of aperiodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot

3a. Max # of semi-persistent SRS Resources for positioning all SRS Resource Sets per BWP

3b. Max # of semi-persistent SRS Resources for across all SRS Resource Sets per BWP per slot

4a. Max # of periodic SRS Resources for positioning across all SRS Resource Sets per BWP

4b. Max # of periodic SRS Resources for positioning across all SRS Resource Sets per BWP per slot

5. Support of SSB for neighbour cell DL pathloss estimation and SRS for positioning OLPC

6. Support of DL PRS for neighbour cell DL pathloss estimation and SRS for positioning OLPC

7. Spatial Relation of SRS Resources for positioning with DL PRS / SSB

8. Spatial Relation of SRS Resources for positioning with SRS resources for positioning

9. Number of additional pathloss estimates across all SRS resource sets for positioning that the UE is expected to simultaneously maintain, in addition to the up to four pathloss estimates per serving cell specified for PUSCH/PUCCH/SRS transmissions
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: {0, 1, 2, 4, 8, 16}

Component 2a,3a,4a
candidate value set:
{1, 2, 4, 8, 16}

Component 2b,3b,4b
candidate value set:
{1, 2, 3, 4, 5, 6, 8, 12, 14}

Component-9 candidate value set: {0, 4, 8, 16}

	Optional with capability signalling

	13f. NR RAT Independent Positioning
	13f-1
	TBD in RAN2 WG
	[TBD in RAN2 WG]
	
	Yes
	N/A
	
	Per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14. NR TEI
	14-1
	Multiple LTE-CRS rate matching patterns
	1) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier
	5-28 (Rate-matching around LTE CRS)
	Yes
	N/A
	
	Per UE band
	NoN/A
	NoN/A
	
	For DSS
	Optional with capability signaling
{2, 3, 4, 5, 6}

	
	14-2
	Multiple LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	1) Up to two LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	14-1 (Multiple LTE-CRS rate matching patterns),
x-x (mTRP support)
	Yes
	N/A
	
	[Per band]
	N/ANo
	N/ANo
	
	For DSS
	Optional with capability signaling
{supported}

	
	14-3
	PDSCH Type B mapping of length 9 and 10 OFDM symbols
	2) PDSCH Type B mapping of length 9 OFDM symbols
PDSCH Type B mapping of length 10 OFDM symbols

	5-6a (PDSCH mapping type B)
	Yes
	N/A
	
	Per UEband
	N/ANo
	N/ANo
	
	For DSS

	Optional with capability signaling
{supported}

	
	14-4
	One-slot periodic TRS
	One-slot periodic TRS configuration for FR1 TDD
	
	Yes
	N/A
	
	Per UE
	TDD only
	FR1 only
	
	Applicable only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	Optional with capability signaling


	
	14-5
	Rel-16 configuration of SRS for antenna switching
	1) Support SRS Tx port switch, 
2) Report whether the uplink Tx switching impact to downlink receiving in a band
3) Report whether the UL Tx is switched together with UL Tx in another band
	2-55
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	Component-1 is a list of TxRx pairs, candidates are {“Not supported”, {t1r1, t1r2}, {t1r1, t1r2, t1r4}, {t1r1, t1r2, t2r2, t2r4}, {t1r1, t2r2}, {t1r1, t2r2, t4r4}, {t1r1, t1r2, t2r2, t1r4, t2r4} ]

Component-2: Candidate value set: {yes, no}

Component-3: Candidate value set: {yes, no}
	Optional with capability signaling

	
	14-6
	Duplex direction collision handling with same SCS
	Support for directional collision handling between reference and other cell(s) with the same SCS

	
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	Applicable to TDD intra-band CA and to TDD CCs in inter-band CA with half-duplex constraint
	Optional with capability signaling

	
	14-7
	Duplex direction collision handling with different SCS
	Support for directional collision handling between reference and other cell(s) with the different SCS
	
	Yes
	N/A
	
	Per UE
	TDD only
	Yes
	
	Applicable to TDD CCs in inter-band CA with half-duplex constraint
	Optional with capability signaling
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	15-1
	Receiving NR sidelink mode 1 and 2 based on pre-configured parameters
	1) UE can receive PSCCH/PSSCH transmitted using NR sidelink mode 1 and 2.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot counting both PSCCH and PSSCH.
4) UE supports normal 64QAM MCS table and 256QAM MCS table.
5) UE supports reception of PSFCH.
6) UE supports 2 receive antennas
	
	
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	[bookmark: _Hlk23415438]This is the basic FG for sidelink

Component-2 candidate value set: {value1, value2, …}

Component-3 candidate value set: {value1, value2, …}

	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported

	
	15-1a
	Receiving NR sidelink configured by NR Uu
	1) UE can receive PSCCH/PSSCH transmitted using NR sidelink 
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot counting both PSCCH and PSSCH.
4) UE supports normal 64QAM MCS table.
5) UE supports reception of PSFCH
6) UE supports 2 receive antennas
	15-1
	
	
	
	Per band
	N/A
	N/A
	
	Component-2 and Component-3 are the same as in FG15-1 and are not reported separately
	Optional with capability signalling

	
	15-2
	Transmitting NR sidelink mode 2 based on pre-configured parameters
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 based on pre-configured parameters.
2) UE supports normal 64QAM MCS table.
3) Transmission of PSFCH.
4) Rank 1 PSSCH transmission
	15-1
	
	No
	
	Per band

	N/A
	N/A
	
	Note: Random selection in the exceptional pool is supported
	Optional with capability signalling

	
	15-23
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling and configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu.
2) UE supports normal 64QAM MCS table and 256QAM MCS table.
3) Transmission of PSFCH. 
4) Rank 1 PSSCH transmission
	15-1
	Yes
	[No]
	
	Per band
[Note: Random selection in the exceptional pool is supported.]
	N/A[No]
	N/A[Yes]
	
	Note: Random selection in the exceptional pool is supported
	Optional with capability signalling

	
	15-3a
	Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu and preconfiguration.
2) UE supports normal 64QAM MCS table and 256QAM MCS table.
3) Transmission of PSFCH
4) Rank 1 PSSCH transmission
	15-1, 15-2
	
	[No]
	
	Per band
[Note: Random selection in the exceptional pool is supported.]
	[No]N/A
	[Yes]N/A
	
	
	Optional with capability signalling

	
	15-4
	S-SSB for NR sidelink mode 1 and 2 based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources
	1) 1) UE can transmit and receive S-SSB in NR sidelink mode 1 and 2
2) UE supports GNSS based synchronisation based on P0, P1, P2 and P6 priority order of synchronisation sources

	15-1, 15-2
	
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	
	Optional with capability signalling
Mandatory without capability signaling

	
	15-4a
	S-SSB for NR sidelink based on pre-configured parameters for GNSS based synchronisation in case of P3, P4 and P5 priority sources
	1) UE additionally supports GNSS based synchronisation based on P3, P4 and P5 priority order of synchronisation sources
	15-4
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-4b
	S-SSB for NR sidelink based on pre-configured parameters for eNB/gNB based synchronization
	1) UE support gNB/eNB based synchronisation based on P0’ to P6’ priority order of synchronisation source

	15-4a
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-4c
	S-SSB for NR sidelink configured by NR Uu
	1. UE can transmit and receive S-SSB in NR sidelink.configured by NR Uu

	15-4b
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB.
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
	
	Yes
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	
	Optional with capability signalling

	
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3
	
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	
	Optional with capability signalling

	
	15-7
	Transmitting LTE sidelink mode 3 scheduled by NR Uu 
	1) UE can transmit PSCCH/PSSCH using SPS in LTE sidelink mode 3 scheduled by NR Uu.
	
	Yes
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	
	Optional with capability signalling

	
	15-8
	UE inter-RAT sidelink control processing capability
	1) UE reports a value ‘X’ for the minimum value it supports for the additional time indicated in the NR DCI scheduling LTE sidelink mode 3.
	15-7
	Yes
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	Component-1 candidate value set: {value1, value2, …}
	Optional with capability signalling X in {value1, value2, …}

	
	15-9
	Transmitting LTE sidelink mode 4 scheduled configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using LTE sidelink mode 4 configured by NR Uu and preconfiguration.
	
	Yes
	[No]
	
	Per band
	N/A[No]
	N/A[Yes]
	
	
	Optional with capability signalling

	
	15-10
	Transmitting NR sidelink mode 1 scheduled by LTE Uu
	UE can transmit PSCCH/PSSCH using configured grant Type -1 in NR sidelink mode 1 scheduled by LTE Uu.
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-11
	Transmitting NR sidelink mode 2 configured by LTE Uu
	UE can transmit PSCCH/PSSCH using in NR sidelink mode 2 configured by LTE Uu.
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-12
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	At least one of 15-2, 15-3
	
	[Yes]
	UE supports QPSK, 16QAM, and 64 QAM for transmission.
	Per band
	N/A[No]
	N/A[Yes]
	
	Reception of 256QAM is FFS.
	Optional with capability signalling

	
	15-13
	256QAM sidelink reception
	1) UE can receive PSSCH with 256QAM in NR sidelink
	15-1
	
	Yes
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-13
	[PSFCH] 
	[1) UE can transmit and receive PSFCH in NR sidelink mode 1 and 2.]
	
	
	[Yes]
	
	Per band
	[No]
	[Yes]
	
	
	[Optional with capability signalling]

	
	15-14
	Low-spectral efficiency 64QAM MCS table
	1) UE additionally supports transmission/reception with low-spectral efficiency 64QAM MCS table.
	At least one of 15-1, 15-2
	
	[Yes]
	UE supports normal 64QAM MCS table and 256QAM MCS table.
	Per band
	N/A[No]
	N/A[Yes]
	
	
	Optional with capability signalling

	
	15-15
	[PT-RS]
	[1) UE supports NR sidelink transmission or and reception using PT-RS.]
	At least one of 15-1, 15-2, 15-3
	
	[Yes]
	
	Per band UE
	N/A[No]
	[Yes]FR2 only
	
	
	[Optional with capability signallingin.
Mandatory without capability signalling in FR2.]
Not supported in FR1

	
	15-16
	60kHz SCS for FR1
	UE additionally supports 60KHz SCS for FR1 for PSCCH/PSSCH/PSFCH/S-SSB
	15-1
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-17
	15kHz SCS for FR1
	UE additionally supports 15KHz SCS for FR1 for PSCCH/PSSCH/PSFCH/S-SSB
	15-1,
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-18
	4Rx antenna
	UE supports 4 receive antennas
	15-1
	
	No
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-19
	Support of SL slot less than 14 consecutive symbols
	UE additionally support transmission/reception of SL slot less than 14 consecutive symbols
	15-1
	
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-20
	Support of Rank 2 transmission
	UE additionally supports Rank 2 transmission for unicast 
	15-22 and at least one of 15-2, 15-3
	
	Yes
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-21
	Support of Rank 2 reception
	UE additionally supports Rank 2 reception for unicast
	15-1 and 15-23
	
	Yes
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-22
	Support of CSI RS transmission
	UE support transmission of CSI RS
	At least one of 15-2, 15-3
	
	Yes
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-23
	Support of CSI RS reception
	1. UE support CSI RS reception 
1. UE support CSI reporting
	
	
	Yes
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	15-24
	Support of open loop SL power control and RSRP report
	Support open loop power control and RSRP report in case of unicast
	At least one of 15-2, 15-3
	
	Yes
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	16. NR_eMIMO



	16-1
	Multi-beam operation 
	1. Support of L1-SINR based beam selection
2. Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
3. Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
4. Simultaneous spatial relation update for multiple PUCCH resources
5. Default spatial relation for dedicated-PUCCH/SRS
6. Spatial relation update for AP-SRS via MAC CE
7. Pathloss reference RS update for PUSCH/SRS via MAC CE
8. SCell beam failure recovery (max # SCells configured for BFR)
	
TBD for #1
2-1, 2-4 for #2 
2-53, 2-59 for #3-#6
8-2 for #7
2-31 for #8
	
	N/A
	
	Per band for #1, #4, #5, #6
Per UE for #2, #3, #7, #8

	N
	N for #1, #2, #7, #8
Y for #3 - #6
	
	
	Optional

	
	16-1a
	L1-SINR measurement

	1. L1-SINR based on CMR without dedicated IMR
1. L1-SINR based on CMR and dedicated ZP IMR
1. L1-SINR based on CMR and dedicated NZP IMR

	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	N/A
	
	Per Band
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
Component-3 candidate value set: {‘supported’, ‘not supported’}

	Optional with capability signalling

	
	16-1b
	Simultaneous TCI state activation across multiple CCs
	1. Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
1. Max number of RRC configured CC lists

	2-4
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Component-2: candidate value set: {0, 1, 2}
	Optional with capability signalling


	
	16-1c
	Simultaneous spatial relation update across multiple CCs
	1. Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
1. Max number of RRC configured CC lists

	2-53, 2-59, 2-60
	Yes
	N/A
	
	FS
	TDD only
	FR2 only
	
	Component-2: candidate value set: {0, 1, 2}

Note: Applicable to FR2 only
	Optional with capability signalling

	
	16-1d
	Simultaneous spatial relation update for multiple PUCCH resources in a CC
	1. Simultaneous spatial relation update per PUCCH resource group sharing same spatial relation per BWP in a CC
1. Max number of RRC configured PUCCH resource groups sharing same spatial relation per BWP
	2-59, 2-60
	Yes
	N/A
	
	Per UE

	TDD only
	FR2 only
	
	Component-2: candidate value set: {0, 1, 2, 3, 4}

Note: Applicable to FR2 only
	Optional with capability signalling


	
	16-1e
	Default spatial relation and pathloss RS for dedicated PUCCH / SRS / PUSCH
	Default spatial relation and pathloss RS for dedicated PUCCH / SRS / PUSCH

	2-59, 2-60, 8-2
	Yes
	N/A
	
	Per UE

	TDD only
	FR2 only
	
	
	Optional with capability signalling

	
	16-1f
	Spatial relation update for AP-SRS via MAC CE
	Spatial relation update for AP-SRS via MAC CE
	2-53, 2-59, 2-60
	Yes
	N/A
	
	Per UE

	TDD only
	FR2 only
	
	
	Optional with capability signalling

	
	16-1g
	Pathloss reference RS update for PUSCH / SRS via MAC CE
	1. Pathloss reference RS update for PUSCH / SRS via MAC CE
1. Max total number of pathloss RS for power control of PUSCH / PUCCH / SRS per BWP
	8-2
	Yes
	N/A
	
	Per UE

	No
	No
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}

Component-2: candidate value set: {4, 8, 16, 32, 64}
	Optional with capability signalling

	
	16-1h
	SCell beam failure recovery
	1. SCell BFR
1. Max number of SCells configured for BFR
1. Send BFR request in PUCCH

	2-31
	Yes
	N/A
	
	Per UE

	No
	No
	
	Component-2: candidate value set: {0, 1, 2, 4, 8, 10, 12, 15}

Component-3 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	
	16-1i
	Configured UL spatial relations

	Maximum number of configured spatial relations per CC for PUCCH and SRS
	2-59
	Yes
	N/A
	
	Per UE

	No
	No
	
	Candidate value set: {4, 8, 16, 32, 64, 96, 128, 256, 320}

Note: extension of 2-59
Max value is increased from 64+8x4=96 to 64+64x4=320 to account for max number of PUCCH spatial relation increase from 8 to 64
	Optional with capability signalling

	
	16-1j
	Max number of candidate beams for BFR
	Max number of different CSI-RS and/or SSB resources configured across all CCs for new beam identification
	2-31
	Yes
	N/A
	
	Per UE
	No need
	No need
	
	Candidate value set is: {1, …, 1024}

Note: extension of 2-31, component 3
Max value is increased from 256 to 1024 to account for max candidate beam number increase from 16 to 64
	Optional with capability signalling

	
	16-1k
	Band pair sharing same DL QCL
	Indication of band pairs or band groups sharing the same DL QCL
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	List of member bands for each QCL band group per band combination
	Optional with capability signalling

	
	16-1l
	Band pair sharing same UL QCL
	Indication of band pairs or band groups sharing the same UL QCL
	
	Yes
	N/A
	
	FS
	TDD only
	FR2 only
	
	List of member bands for each QCL band group per band combination

Note: Applicable to FR2 only
	Optional with capability signalling

	
	16-1m
	Max number of NZP CSI-RS across CCs per slot for beam management 
	Max # of NZP CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP and L1-SINR within a slot shall not exceed MB_x
	2-21, 2-22, 2-23, 2-23a, 16-1a
	Yes
	N/A
	
	Per UE
	No
	Yes
	
	Candidate value set for MB_x is {0, 4, 8, 16, 32, 64}

Total number in FR1 is not greater than value reported for FR1.
Total number in FR2 is not greater than value reported for FR2.
Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values
	Optional with capability signalling

	
	16-1n
	Max number of CSI-RS across CCs per slot for BFD
	Max # of total CSI-RS resources across all CCs in a slot for CSI-RS based BFD
	2-31, 16-1h, 1-14
	Yes
	N/A
	
	Per UE
	No
	No
	
	Note: The all CCs include SPCell and SCell on both FR1 and FR2

Candidate value set: {2, 4, 6, 8}
	Optional with capability signalling

	
	16-2
	Multi-TRP operation for eMBB/URLLC
	Multi-DCI-based:
1. The maximum number of CORESET configured per “PDCCH-Config”
2. The maximum number of CORESET configured per TRP (i.e. same value of HigherLayerIndexPerCORESET (if configured) per “PDCCH-Config”)
3. The value of R for BD/CCE 
4. Whether the UE shall rate match around configured CRS patterns which is associated with HigherLayerIndexPerCORESET (if configured)
Single-DCI-based:
5. Whether supporting two PTRS ports
6. For URLLC scheme 2b, whether the UE can support CW soft combining
7. For URLLC scheme 3 and 4, supported maximum TBS size
	TBD
	
	N/A
	
	Per UE
	N
	TBD
	
	
	TBD

	
	16-2a
	SDM Scheme
	Support of SDM scheme for single-DCI based single-PDSCH  

Single-DCI based single-PDSCH with 2 TCI states for 2 sets of antenna ports belonging to 2 CDM groups

	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-2b
	SDM PTRS
	Support 2 ports for DL PTRS for SDM scheme
	16-2a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-2c
	FDM Scheme A
	Support of FDM scheme A for single-DCI based single-PDSCH
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-2d
	FDM Scheme B
	Support of FDM scheme B for single-DCI based single-PDSCH
	
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-2e
	FDM Scheme B with soft combining
	Support of soft combining of the two codewords in FDM scheme B  
	16-2d
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-2f
	TDM Scheme A
	Support of TDM scheme A for single-DCI based single-PDSCH
1) Maximum TB size supported for TDM scheme A in units of CBs
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: 
{0, 10} CBs
	Optional with capability signalling

	
	16-2g
	TDM Scheme B
	Support of TDM scheme B for single-DCI based single-PDSCH
TDM scheme 4 with different transmissions occasions in different slots with up to 2 TCI states
1) Maximum TB size supported for TDM scheme B in units of CBs
2) Maximum number of repetitions (RepNum)
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: 
{0, 10} CBs

Component-2 candidate value set: {8, 16}


	Optional with capability signalling

	
	16-2h
	Two default beams for s-DCI
	Two default beams for single-DCI based single-PDSCH, determined as the TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states
	
	Yes
	N/A
	
	Per band
	TDD only
	FR2 only
	
	Note: Applicable to FR2 only
	Optional with capability signalling

	
	16-2i
	m-DCI based m-PDSCH
	Support of multi-DCI based multi-PDSCH
1) Maximum number of CORESETs per BWP for multi-DCI based multi-PDSCH (other than CORESET 0)
2) Maximum number of CORESETs per BWP per CORESETPoolIndex value for multi-DCI based multi-PDSCH (other than CORESET 0)
3) The value of R for BD/CCE limit 

	
	Yes
	N/A
	
	FSPC

Component-1 and Component-2: FSPC (or per band)

Component-3: FSPC (or per UE)
	N/A
	N/A
	
	Component 1 candidate values: {2, 3, 4}
Component 2 candidate values: {1, 2}
Component 3 candidate values: {1, 2}
	Optional with capability signalling

	
	16-2j
	m-DCI Feedback
	Indicates which feedback mode is supported for m-DCI based m-PDSCH
	16-2i
	Yes
	N/A
	
	Per UE
	No
	No
	
	Candidate values: {separate; joint, both}

If value is omitted, inter-slot feedback is assumed (based on Rel-15).

Note: ‘separate’ means non-overlapping PUCCH within the slot
	Optional with capability signalling

	
	16-2k
	Two simultaneous beams for m-DCI
	Indicates whether UE supports receiving time-overlapping PDSCHs/PDCCHs with different beams
	16-2i
	Yes
	N/A
	
	Per band
	TDD
	FR2 only
	
	Note: Applicable to FR2 only
	Optional with capability signalling

	
	2-4b
	16 TCI states for PDSCH
	Support 16 active TCI states per BWP per CC, including control and data
	2-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Note: UE is required to track only the active TCI states

Note: If a UE reports 16 active TCI state(s), it is not expected that more than 16 active QCL type D assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell becomes active for the UE.
	Optional with capability signalling

	
	16-2l
	Active TCI per-TRP
	Supported maximum number of active TCI states per BWP per CC per value of CORESETPoolIndex (including both data and control)
	16-2i
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Candidate values: (1, 2, 4, 8}
	Optional with capability signalling

	
	16-2m
	PDSCH rate matching per CORESETPoolIndex
	Support of separate rate matching per CORESETPoolIndex value for CRS patterns associated with a value of CORESETPoolIndex (if configured) applicable to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
	16-2i
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	16-2n
	Two default beams for m-DCI
	Two default beams for multi-DCI based multi-PDSCH (lowest CORESET-ID per CORESETPoolIndex)
	16-2i, 16-2k
	Yes
	N/A
	
	Per band
	TDD only
	FR2 only
	
	Note: Applicable to FR2 only
	Optional with capability signalling

	
	16-2o
	Out-of-order for m-DCI
	Out of order operation for multi-DCI based multi-PDSCH
	16-2i
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	16-3
	eType-II codebook 
	Regular eType-II 
1. 8 parameter combinations
2. 2 PMI FD resolutions (R=1 and 2)
3. Rank 1 to 4
4. CBSR and rank restriction
5.  List of {R, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}
UCI omission
Port selection eType-II 
1. 6 parameter combinations (combos with L=6 don’t apply)
2. 2 PMI FD resolutions (R=1 and 2)
3. Rank 1 to 4
4. CBSR and rank restriction
5. UCI omission
	TBD
	Yes
	N/A
	
	Per UEPer band and separately per BC
	NN/A
	NN/A
	
	Component-1 candidate value set: {(1, 2, 3, 4, 5, 6), (1, 2, 3, …, 7, 8)}

Component-2 candidate value set: {(R=1), (R=1, 2)}

Component-3 candidate value set: {(RI=1, 2), (RI=1, 2, 3, 4)}

Component-4 candidate value set: {‘no soft amplitude restriction’, ‘support soft amplitude restriction’}
	Optional with capability signalling

	
	16-4
	eType-II codebook with port selection
	Port selection eType-II 
1. 6 parameter combinations (combos with L=6 don’t apply)
2. 2 PMI FD resolutions (R=1 and 2)
3. Rank 1 to 4
4. List of {R, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}
	TBD
	Yes
	N/A
	
	Per band and separately per BC
	N/A
	N/A
	
	Component-2 candidate value set: {(R=1), (R=1, 2)}

Component-3 candidate value set: {(RI=1, 2), (RI=1, 2, 3, 4)}
	Optional with capability signalling

	
	16-4a
	Concurrent codebook operation
	Indicates joint capability when multiple codebook types are configured
1. List of {List of Codebook types, R, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}
	
	Yes
	N/A
	
	Per band and separately per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-54
	Power-efficient DL transmission
	Low PAPR DMRS for PDSCH
	TBD 
	Yes
	N/A
	
	Per UE
	No
	NYes
	
	
	Mandatory Optional with capability signalling

	
	16-5
	Power-efficient UL transmission
	Low PAPR DMRS 
1. PUSCH without transform precoding
2. PUSCH with transform precoding and with pi/2 BPSK modulation
3. PUCCH with transform precoding and with pi/2 BPSK modulation
UL full power transmission (mode [0], 1, 2)
4. New UL codebook set(s) 
5. Multiple SRS resources in set with different number of ports
UE indication of TPMI(s) which delivers full power
	TBD for #1-#3
[2-13, 2-14] for #4-#6
	Yes
	N/A
	
	Per UE
	N
	N
	
	
	TBD (per feature group, e.g. 2 mandatory, 3 and 4 optional)

	
	16-6a
	Low PAPR DM-RS for PUSCH
	Low PAPR DMRS for PUSCH
1. PUSCH without transform precoding
2. PUSCH with transform precoding and with pi/2 BPSK modulation
	
	Yes
	N/A
	Yes
	Per band
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	
	16-6b
	Low PAPR DM-RS for PUCCH
	Low PAPR DMRS for PUCCH
· PUCCH with transform precoding and with pi/2 BPSK modulation

	
	Yes
	N/A
	Yes
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	16-7
	UL full power transmission mode 0
	1. UL full power transmission mode 0 for 2Tx
2. UL full power transmission mode 0 for 4Tx
	2-13, 2-14
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	
	16-8
	UL full power transmission mode 1
	1. UL full power transmission mode 1 for 2Tx
· New UL codebook set(s) for 2Tx
2. UL full power transmission mode 1 for 4Tx
· New UL codebook set(s) for 4Tx

	2-13, 2-14
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	
	16-9
	UL full power transmission mode 2
	1. UL full power transmission mode 2 for 2Tx
2. UL full power transmission mode 2 for 4Tx
	2-13, 2-14
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {‘supported’, ‘not supported’}
	Optional with capability signalling

	
	16-10
	Indication of TPMIs with full power capability
	UE indication of TPMI(s) per BWP which delivers full power
1) TPMIs for 2Tx
2) TPMIs for 4Tx non-coherent
3) TPMIs for 4Tx partially coherent

	16-9
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1:
2-bit bitmap, b0, b1
Component-2:
2-bit: {G0, G1, …, G3}
Component-3:
4-bit: {G0, G1, …, G6}
	Optional with capability signalling

	
	16-11
	Multiple SRS resources in set with different number of ports for full power Tx 
	1. Support multiple SRS resources in SRS resource set with different number of ports for 2Tx
1. Maximum number of SRS resources in an SRS resource set for 2Tx
1. Support multiple SRS resources in set with different number of ports for 4Tx
1. Maximum number of SRS resources in an SRS resource set for 4Tx
	16-9
	Yes
	N/A
	Yes
	FS
	N/A
	N/A
	
	Component-1 candidate value set: {‘supported’, ‘not supported’}
Component-2 candidate value set: {2, 3, 4}
Component-3 candidate value set: {‘supported’, ‘not supported’}
Component-4 candidate value set: {2, 3, 4}
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	17. NR_CLI_RIM
	17-1
	CLI measurement SRS-RSRP
	CLI measurement (both CLI-RSSI and SRS-RSRP)
1) Same SCS as active BWP
2) The max number of SSB/CSI-RS (1Tx) (sum of aperiodic/periodic/semi-persistent) and CLI SRS-RSRP resources across all CCs configured to measure L1-RSRP 'CRI/RSRP', 'SSBRI/RSRP' and ‘CLI SRS-RSRP’ within a slot shall not exceed MB_1
3) The max number of SRS ports per SRS resource for CLI measurement
	
	Yes
	N/A
	
	Per UE band
	TDD only
	NoN/A
	
	UE operates CLI-RSSI measurement and SRS-RSRP measurement.
Component-2 candidate value set for MB_1 is {0, 8, 16, 32, 64}

Component-3 candidate value set: {1, 2, 4}
[Note: Already agreed in RAN2, except limit on number on SRS and ports]
	Optional with capability signalling

	
	17-2
	CLI measurement CLI-RSSI
	CLI measurement CLI-RSSI
1) RSSI SCS is same as active BWP SCS
2) The max number of resources (sum of aperiodic/periodic) across all CCs configured to measure RSSI simultaneously shall not exceed MC_1 

	
	Yes
	N/A
	
	Per band
	TDD only
	N/A
	
	Component-2, candidate value set for MC_1 is {0, 1, … 4}
[Note: Already agreed in RAN2]
	Optional with capability signalling

	
	17-32
	[Simultaneous reception of PDSCH and CLI-RSSI measurement resource]
	[simultaneousRxPDSCHCLIRSSIMeasResource]
	17-1
	Yes
	N/A
	
	[Per UE]
	TDD only
	[No]Yes
	
	[UE can assume that PDSCH is FDMed with CLI-RSSI measurement resource(s)]
[Note: Already agreed in RAN2]
	[Optional with capability signalling]

	
	17-43
	[Simultaneous reception of PDSCH and SRS-RSRP measurement resource]
	[simultaneousRxPDSCHSRSRSRPMeasResource]
	17-1
	Yes
	N/A
	
	[Per UE]
	TDD only
	[No]Yes
	
	[UE can assume that PDSCH is FDMed with SRS RSRP  measurement resource(s).]
[Note: Already agreed in RAN2]
	[Optional with capability signalling]

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	18. MR-DC/CA enhancement
	18-1
	UL power sharing for DC
	UL power sharing modes supported by the UE
1) Supported modes
	
	Yes
	N/A
	
	Per band combination
	No
	Yes
	
	Absence means DC not supported. UE supporting DC must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.
{semi-static, dynamic without lookahead, dynamic with lookahead}. 
TBD if semi-static to be split in two modes
Component-1: 4-bit bitmap = {
b0: semi-static without duplex direction check in other CG, 
b1: semi-static with duplex direction check in other CG, b2: dynamic without look-ahead, 
b3: dynamic with look-ahead}
	Optional with capability signalling

	
	18-1a
	Non-SFN synchronous NR DC operation
	Operation with non-zero slot offset between MCG and SCG
	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	
	18-1b
	Asynchronous NR DC operation
	Operation with no slot alignment between MCG and SCG
	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	
	18-2a
	1Tx operation for TDD intra-band EN-DC
	1Tx operation for TDD intra-band EN-DC
LTE PRACH transmission outside of the restricted TDM subframes
	
	Yes
	N/A
	
	Per band combination
	Applicable to TDD intra-.band TDD-TDD EN-DC/NE-DC only
	Applicable to FR1 onlyN/A
	
	Extension of the R15 capability singleUL-Transmission to intra-band TDD EN-DC
	Optional with capability signalling

	
	18-2b
	HARQ subframe offset for 1Tx operation for TDD intra-band EN-DC
	HARQ subframe offset for 1Tx operation for TDD intra-band EN-DC
	18-12a
	Yes
	N/A
	
	Per UE
	Applicable to TDD intra-band EN-DC only
	N/A
	
	Extension of the R15 capability singleUL-Transmission to intra-band TDD EN-DC
	Optional with capability signalling

	
	18-3a
	TDM restriction to an FD-LTE cell in EN-DC (TDM pattern for 2Tx UE)
	TDM restriction to an FD-LTE cell in EN-DC
Rel-16 TDM pattern
HARQ subframe offset
Simultaneous LTE and NR transmission
LTE PRACH transmission outside of the TDM restricted subframes
LTE PUSCH transmission outside of the TDM restricted subframes
	
	Yes
	N/A
	
	Per band combination
	Applicable in EN-DC/NE-DC with FD-LTE FDD only
	Applicable to FR1 onlyN/A
	
	Extension of the R15 capability tdm-Pattern
to a 2Tx UE: Indicates that the UE supports restricting the TD-LTE uplink transmission occasions with a TDM pattern.
	Optional with capability signalling

	
	18-3b
	PRACH transmission without restriction with 1Tx operation in LTE FDD
	LTE PRACH transmission outside of the TDM restricted subframes with LTE FDD
Rel-16 TDM pattern

	6-13
	Yes
	N/A
	
	Per band combination
	Applicable in EN-DC with LTE FDD only
	N/A
	
	Extension of the R15 TDM-Pattern

	Optional with capability signalling

	
	18-3c
	PUSCH transmission without restriction with 1Tx operation in LTE FDD
	LTE PUSCH transmission outside of the TDM restricted subframes in LTE FDD
Rel-16 TDM pattern


	6-13
	Yes
	N/A
	
	Per band combination
	Applicable in EN-DC with LTE FDD only
	N/A
	
	Extension of the R15 TDM-Pattern
	Optional with capability signalling

	
	18-3d
	PUSCH transmission without restriction with 1Tx operation in LTE TDD
	LTE PUSCH transmission outside of the TDM restricted subframes in LTE TDD

	18-12a
	Yes
	N/A
	
	Per band combination
	Applicable in EN-DC with LTE TDD only
	N/A
	
	Extension of the R15 TDM-Pattern
	Optional with capability signalling

	
	18-3e
	Transmission of semi-statically configured signals without restriction in LTE FDD
	Transmission of semi-statically configured signals, other than PRACH, outside of the TDM restricted subframes in LTE FDD
Rel-16 TDM pattern


	6-13
	Yes
	N/A
	
	Per band combination
	Applicable in EN-DC with LTE FDD only
	N/A
	
	Extension of the R15 TDM-Pattern
	Optional with capability signalling

	
	18-3f
	Transmission of semi-statically configured signals without restriction in LTE TDD
	Transmission of semi-statically configured signals, other than PRACH, outside of the TDM restricted subframes in LTE TDD

	18-12a
	Yes
	N/A
	
	Per band combination
	Applicable in EN-DC with LTE TDD only
	N/A
	
	Extension of the R15 TDM-Pattern
	Optional with capability signalling

	
	18-4
	SCell dormancy with L1 indication
	SCell dormancy with L1 indication
	
	Yes
	N/A
	
	Per band combination
	NoN/A
	NoN/A
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for group of Scells
	Optional with capability signalling

	
	18-5
	Cross-carrier scheduling with different SCS
	Cross-carrier scheduling with different SCS
	
	Yes
	N/A
	
	Per band pair per band combination
	TBDN/A
	NoN/A
	
	crossCarrierScheduling-OtherSCS
Indicates whether the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different. 
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
Note: this capability exists in Rel-15 38.306, but the functionality was not completed in Rel-15.
	Optional with capability signalling

	
	18-6a
	Cross-carrier A-CSI RS triggering with different from lower SCS
	Cross-carrier A-CSI RS triggering with different from lower to higher SCS
	
	Yes
	N/A
	
	Per band combination
	No
	No
	
	Indicates whether the UE supports triggering of aperiodic CSI-RS where the CSI-RS is on a carrier with one sub-carrier spacing and the triggering PDCCH is on another carrier with a different sub-carrier spacing compared to the carrier with CSI-RS. 
	Optional with capability signalling

	
	18-6b
	Cross-carrier A-CSI RS triggering from higher SCS
	Cross-carrier A-CSI RS triggering higher to lower SCS
	
	Yes
	N/A
	
	Per band combination
	No
	No
	
	Indicates whether the UE supports triggering of aperiodic CSI-RS where the CSI-RS is on a carrier with one sub-carrier spacing and the triggering PDCCH is on another carrier with a different sub-carrier spacing compared to the carrier with CSI-RS. 
	Optional with capability signalling

	
	18-7
	CA with non-aligned frame boundaries
	CA with non-aligned frame boundaries
	
	Yes
	N/A
	
	Per band pair per band combination
	NoN/A
	NoN/A
	
	Defines whether the UE supports carrier aggregation operation where the frame boundaries of the PCell and the SCell are not aligned, while the slot boundaries are.
	Optional with capability signalling

	
	18-8
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	
	Yes
	N/A
	
	Per UE
	No
	No
	
	Support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
Rel-15 had this per cell group
	[Optional with capability signalling or conditioned to support for multiple PUCCH groups]

	
	18-9
	Default QCL assumption for cross-carrier scheduling with same SCS
	Default QCL assumption for cross-carrier scheduling with same SCS
Indicates whether the UE supports the case that TCI-state is absent in the cross-carrier scheduling DCI or the case that QCL-TypeD is contained by any configured TCI-state and the time offset between the cross-carrier scheduling PDCCH and scheduled PDSCH is smaller than the beam switching timing threshold.
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	
	18-10
	Default QCL assumption for cross-carrier A-CSI-RS triggering with same SCS
	Default QCL assumption for cross-carrier A-CSI-RS triggering with same SCS
Indicates whether the UE supports the case that CORESET is not configured in the active BWP of cell if the triggering time offset is smaller than the beam switching timing threshold.and there is no any other DL signal with an indicated TCI state in the same symbols as the CSI-RS
	
	Yes
	N/A
	
	Per band combination
	No
	No
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	19.UE Power Saving
	19-1
	DRX Adaptation PDCCH-based power saving channel
	(1) PS_offset for the detection of DCI format 32_6 with CRC scrambling by PS-RNTI before DRX ON duration
(2) DCI format 3_02_6
(3) Indication of UE wakeup or not
(4) Configured behaviour for non-detected PS-RNTI DCI
(5) Indication of UE dormancy-like behavior
(6) The minimum time gap between the end of the slot of last DCI format 2_6 monitoring occasion and the start of the DRX ON period is Xi slots where i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	Support of dormancy is pre-requisite for Component-5
	Yes
	N/A
	
	[Per UE] Per band combination
	No
	NoYes
	
	PS_offset is determined based on UE capability

Component-6, candidate value set is Xi = {1, 2, 3, ... [z]} slots

	Optional with capability signalling[Mandatory without capability signalling]

	
	19-2
	Cross Slot Scheduling
	(1) Enhancement of DCI format 0_1 and 1_1
(2) DCI Indication of minimum scheduling offset
	
	Yes
	N/A
	
	[Per UE]FS
	NoN/A
	NoN/A
	Differentiation from the perspective of scheduled cell
	
	Optional with capability signalling

	
	19-3a
	Maximum MIMO Layer Adaptation DL
	4) Maximum DL MIMO layer per DL BWP
	
	Yes
	N/A
	
	[Per UE]Per band
	NoN/A
	NoN/A
	Differentiation from the perspective of PDSCH cell
	
	Optional with capability signalling

	
	19-3b
	Maximum MIMO Layer Adaptation UL
	5) Maximum UL MIMO layer per UL BWP
	2-13 or 2-14
	Yes
	N/A
	
	Per band
	N/A
	N/A
	Differentiation from the perspective of PUSCH cell
	
	Optional with capability signalling

	
	19-4
	UE assistance information
	(1) Preferred c-DRX configuration
(2) Preferred aggregated bandwidth
(3) Preferred SCell configuration
(4) Preferred MIMO configuration
(5) Release Request
(6) Preferred minimum K0
(7) Preferred minimum K2


	
	Yes
	N/A
	
	[Per UE]Per band
	NoN/A
	NoN/A
	
	[Can be transferred to RAN2]

Component-6, candidate value set is K0=
{1, 2, 4, 6} slots for 15kHz
{1, 2, 4, 6} slots for 30kHz
{2, 4, 8, 12} slots for 60Hz
{2, 4, 8, 12} slots for 120kHz

Component-7, candidate value set is K2=
{1, 2, 4, 6} slots for 15kHz
{1, 2, 4, 6} slots for 30kHz
{2, 4, 8, 12} slots for 60Hz
{2, 4, 8, 12} slots for 120kHz

	Optional with capability signalling

	
	19-5
	RRM measurement relaxation
	1) Relaxation of intra and inter-frequency RRM measurements of neighboring cells in RRC_IDLE/Inactive
	
	[Yes]
	N/A
	
	[Per UE]
	No
	NoYes
	Differentiation from the perspective of frequency layer measured 
	[Can be transferred to RAN2]

	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20. NR_IAB
	20-1
	Inter-IAB-node discovery and measurements: SSB transmission Configuration
	Support up to 4 STCs configured for an IAB node DU per cell per SSB frequency location, including IAB-specific SSB transmission periodicities
	
	Yes
	N/A
	Separate configuration of SSB transmissions for access UE and IAB node measurements is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-2
	Inter-IAB-node discovery and measurements: SSB reception configuration 
	Support up to 4 SMTCs configured for an IAB node MT per SSB frequency location, including IAB-specific SMTC window periodicities
	
	Yes
	N/A
	Separate configuration of SMTC windows for Inter-IAB node discovery and measurement is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-3
	Extension of RACH occasions and periodicities for backhaul RACH resources
	Support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
	
	Yes
	N/A
	Separate configuration of RACH transmissions/receptions for access UEs and IAB nodes is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-3b
	Extension of RACH occasions and periodicities for backhaul RACH resources
	Support reception of RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
	
	Yes
	N/A
	Separate configuration of RACH transmissions/receptions for access UEs and IAB nodes is not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling.

	
	20-4
	IAB node non-TDM multiplexing capability
	TDM not required between IAB-MT and IAB-DU functions 
	
	Yes
	N/A
	Only TDM-based resource configurations can be supported
	[per {MT CC, DU cell} pair]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling

	
	20-5a
	MT UL-Flexible-DL slot formats
	MT Ssupport of semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU and IAB-MT resources 
	
	Yes
	N/A
	Only Rel-15 slot formats can be configured for backhaul links
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling

	
	20-5b
	DU UL-Flexible-DL slot formats
	DU support of semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU and IAB-MT resources 
	
	Yes
	N/A
	Only Rel-15 slot formats can be configured for backhaul links
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling

	
	20-6a
	MT Ddynamic indication of soft resource availability
	MT Ssupport of DCI Format [4]_0 2_5 based indication of soft resource availability to an IAB node 
	
	Yes
	N/A
	Explicit indication of soft resource availability is not supported
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-6b
	DU dynamic indication of soft resource availability
	DU support of DCI Format 2_5 based indication of soft resource availability to an IAB node 
	
	Yes
	N/A
	Explicit indication of soft resource availability is not supported
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling

	
	20-7
	Case 1 OTA timing alignment
	Support IAB-DU DL timing alignment with parent node based on 
	
	Yes
	N/A
	Case-1 OTA timing alignment is not supported
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling. For device supports IAB backhaul, it must report this FG is supported

	
	20-7a
	Indication of T_delta
	Support transmission of T_delta to children IAB nodes.
	
	Yes
	N/A
	Case-1 OTA timing synchronization at children nodes not possible
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Mandatory

	
	20-8
	DU resource configuration
	DU support of resource configuration (Hard/Soft/Unavailable and D/U/F).
	
	Yes
	N/A
	IAB-DU cannot operate
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Mandatory

	
	20-9
	DU configuration of IAB child node’s DU resource configuration information
	Support for DU configuration of the IAB child node’s DU resource configuration information
	
	Yes
	N/A
	IAB-DU cannot optimize scheduling and proactively address half-duplex conflicts at child nodes
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling

	
	20-10
	MT support for guard symbols for MT to DU and DU to MT transitions
	MT support for request of guard symbols and for indication of provided guard symbols for MT to DU and DU to MT transitions
	
	Yes
	N/A
	IAB-node may not receive optimum guard symbols allocation by parent node
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling

	
	20-11
	DU support for guard symbols for MT to DU and DU to MT transitions
	DU support for request of guard symbols and for indication of provided guard symbols for MT to DU and DU to MT transitions
	
	Yes
	N/A
	IAB-node may not be able to help child IAB-nodes in dealing with symbol resource conflicts for MT to DU and DU to MT transitions
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact, IAB-MT impact
	Optional with capability signalling

	
	20-12
	DU configuration of IAB child node’s cell specific signals/channels configuration information
	Support for DU configuration of IAB child node’s cell specific signals/channels configuration information
	
	Yes
	N/A
	IAB-DU cannot proactively address half-duplex conflicts at child nodes in presence of unavailable DU resources used by the DU because they correspond to cell specific signals/channels.
	[per IAB node]
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-DU impact
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	[21. Mobility Enhancement]
	
	
	
	
	
	
	
	
	
	
	
	
	




Appendix: Layer-1 UE feature list in TR38.822 v1.1.0 [9]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	0. Waveform, modulation, subcarrier spacings, and CP
	0-1
	CP-OFDM waveform for DL and UL
	1) CP-OFDM for DL
2) CP -OFDM for UL
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-2
	DFT-S-OFDM waveform for UL
	Transform precoding for single-layer PUSCH
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-3
	DL modulation scheme
	1) QPSK modulation
2) 16QAM modulation
3) 64QAM modulation for FR1
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-4
	UL modulation scheme
	1) QPSK modulation
2) 16QAM modulation
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-5
	Extended CP
	Extended CP
	1-1 in Table 4.3-1
	extendedCP
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	1. Initial access and mobility
	1-1
	Basic initial access channels and procedures
	1) RACH preamble format 
2) SS block based RRM measurement 
3) Broadcast SIB reception including RMSI/OSI and paging
	
	n/a
	n/a
	No
	No
	Broadcast SIB reception including RMSI/OSI and paging are components of basic initial access channels and procedures for NR standalone and NE-DC
	Mandatory without capability signalling

	
	1-2
	SS block based SINR measurement (SS-SINR)
	SS-SINR measurement
	1-1
	ss-SINR-Meas
	MeasAndMobParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	1-3
	SS block based RLM
	SS block based RLM
	1-1
	ssb-RLM
	MeasAndMobParametersCommon
	No
	No
	
	Mandatory with capability signalling which shall be set to ‘1’

	
	1-4
	CSI-RS based RRM measurement with associated SS-block
	1) CSI-RSRP measurement
2) CSI-RSRQ measurement
	1-1, CSI-RS
	csi-RSRP-AndRSRQ-MeasWithSSB
	MeasAndMobParametersFRX-Diff
	No
	Yes
	This does not discourage RAN4 to complete their work. There is expectation that RAN4 will complete the corresponding RRM measurement
	Optional with capability signalling

	
	1-5
	CSI-RS based RRM measurement without associated SS-block
	1) CSI-RSRP measurement 
2) CSI-RSRQ measurement
3) There is SS-block in the target frequency on which the RRM measurement is performed
	1-1, CSI-RS
	csi-RSRP-AndRSRQ-MeasWithoutSSB
	MeasAndMobParametersFRX-Diff
	No
	Yes
	This does not discourage RAN4 to complete their work. There is expectation that RAN4 will complete the corresponding RRM measurement
	Optional with capability signalling

	
	1-6
	CSI-RS based RS-SINR measurement
	CSI-SINR measurements
	1-1, 1-4
	csi-SINR-Meas
	MeasAndMobParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	1-7
	CSI-RS based RLM
	CSI-RS based RLM
	1-1, CSI-RS
	csi-RS-RLM
	MeasAndMobParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	1-3 and 1-7
	ssb-AndCSI-RS-RLM
	MeasAndMobParametersCommon
	No
	No
	
	Optional with capability signalling

	
	1-9
	CSI-RS based contention free RA for HO
	CSI-RS based contention free RA for HO
	1-1, CSI-RS, 1-4 or 1-5
	csi-RS-CFRA-ForHO
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	1-10
	Support of SCell without SS/PBCH block
	Support SCell without SS/PBCH block
	1-1
	scellWithoutSSB
	FeatureSetDownlink
	n/a
	n/a
	Component 1) Whether or not UE is able to use SS/PBCH block from other Cells for time/frequency synchronization of SCell without SS/PBCH block
	Mandatory with capability signalling for intra-band CA

This feature is not supported for inter band CA

	
	1-11
	Support of CSI-RS RRM measurement for SCell without SS/PBCH block
	
	1-10
	csi-RS-MeasSCellWithoutSSB
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	1-12
	E-UTRA RS-SINR measurement
	
	
	rs-SINR-MeasEUTRA
	EUTRA-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	1-13
	Maximal number of CSI-RS resources for RRM and RS-SINR measurement across all measurement frequencies per slot
	
	1-4 or 1-5 or 1-6
	maxNumberCSI-RS-RRM-RS-SINR
	MeasAndMobParametersCommon
	No
	No
	If UE supports any of 1-5, 1-5a, and 1-6, UE shall report this capability 1-13
	Candidate value set: {4,8,16,32,64, 96}

	
	1-14
	Maximal number of CSI-RS resources within a slot per PCell/PSCell for CSI-RS based RLM
	
	1-7 or 1-8
	maxNumberResource-CSI-RS-RLM
	MeasAndMobParametersFRX-Diff
	No
	Yes
	If UE supports any of 1-7 and 1-8, UE shall report this capability 1-14
	Candidate value set: {2,4, 6, 8}

	2. MIMO
	2-1
	Basic PDSCH reception
	1) Data RE mapping
2) Single layer transmission
3) Support one TCI state
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	2-2
	PDSCH beam switching
	1) Time duration (definition follows section 5.1.5 in TS 38.214), Xi, to determine and apply spatial QCL information for corresponding PDSCH reception.
Time duration is defined counting from end of last symbol of PDCCH to beginning of the first symbol of PDSCH.
Xi is the number of OFDM symbols, i is the index of SCS, l=1,2, corresponding to 60,120 kHz SCS.
	2-1
	timeDurationForQCL
	FeatureSetDownlink
	No
	Applicable only to FR2
	
	Mandatory with capability signalling for FR2
Candidate value set for X1 is {7, 14, 28}, 
Candidate value set for X2, {14, 28}

	
	2-3
	PDSCH MIMO layers
	Supported maximal number of MIMO layers
	2-1
	maxNumberMIMO-LayersPDSCH
	FeatureSetDownlinkPerCC
	n/a
	n/a
	
	For single CC standalone NR, it is mandatory with capability signalling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. 
Some relaxations to this requirement may be applicable in the future (including in Rel-15).
Mandatory in all cases means mandatory with capability signalling. 
It is not expected that there is a signalling change (i.e. signalling remains to be defined as {1, 2, 4, 8} in every band and every band combination, including FR1 and FR2 in all cases.

	
	2-4
	TCI states for PDSCH
	1) Support number of active TCI states per BWP per CC, including control and data
2) Maximum number of configured TCI states per CC for PDSCH
	2-1
	tci-StatePDSCH {
1. maxNumberActiveTCI-PerBWP
2. maxNumberConfiguredTCIstatesPerCC 
}
	MIMO-ParametersPerBand
	n/a
	n/a
	UE is required to track only the active TCI states

For component 1 of FG2-4, if a UE reports X active TCI state(s), it is not expected that more than X active QCL type D assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell become active for the UE.
	Mandatory with capability signalling
Component-1: Candidate value set: {1, 2, 4, 8}
Component-2: candidate value set: {4, 8, 16, 32, 64, 128}
UE is mandated to signal 64 for FR2. 
For FR1, UE is mandated to report at least the max number of allowed SSB in the band.

	
	2-4a
	Additional active TCI state for PDCCH
	Support one additional active TCI state for control in addition to the supported number of active TCI states for PDSCH
	2-1
	additionalActiveTCI-StatePDCCH
	MIMO-ParametersPerBand
	n/a
	n/a
	Only applicable if Component-1 of 2-4 is set to 1
	Mandatory with capability signalling

	
	2-5
	Basic downlink DMRS
for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.
	2-1
	n/a
	n/a
	n/a
	n/a
	conditioned to whether PDSCH scheduling type A is supported
	Mandatory without capability signalling (condition to scheduling capability)

	
	2-6
	Basic downlink DMRS
for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	
	n/a
	n/a
	n/a
	n/a
	conditioned to whether PDSCH scheduling type B is supported
	Mandatory without capability signalling (condition to scheduling capability)

	
	2-6a
	Support 1+2 DMRS (downlink)
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port
	2-5
	oneFL-DMRS-TwoAdditionalDMRS-DL
	FeatureSetDownlink-v1540
	No
	Yes
	
	Mandatory with capability signalling

	
	2-6b
	Support alternative additional DMRS location
	Support alternative additional DMRS position for co-existence with LTE CRS
	2-5 and 5-28
	additionalDMRS-DL-Alt
	FeatureSetDownlink-v1540
	No
	n/a
	This FG applies to FR1 only and 15kHz SCS. This applies to one additional DMRS case only
	Optional with capability signalling

	
	2-7
	Supported 2 symbols front-loaded DMRS (downlink)
	Support 2 symbols FL-DMRS
	2-5
	twoFL-DMRS (MSB)
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-8
	Supported 2 symbols front-loaded +2 symbols additional DMRS (downlink)
	Support 2-symbol FL DMRS + one additional 2-symbols DMRS
	2-5
	twoFL-DMRS-TwoAdditionalDMRS-DL
	FeatureSetDownlink-v1540
	No
	Yes
	
	Optional with capability signalling

	
	2-9
	Support 1+3 DMRS symbols(downlink)
	Support 1 symbol FL DMRS and 3 additional DMRS symbols
	2-5
	oneFL-DMRS-ThreeAdditionalDMRS-DL
	FeatureSetDownlink-v1540
	No
	Yes
	
	Optional with capability signalling

	
	2-10
	Support DMRS type (downlink)
	Support DMRS {type 1, both type 1 and type 2}
	
	supportedDMRS-TypeDL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Type 1 is mandatory with capability signalling.
 
Type 2 is optional with capability signalling

	
	2-11
	Downlink dynamic PRB bundling (downlink)
	Support dynamic PRB bundling indication via DCI
	2-1
	dynamicPRB-BundlingDL
	Phy-ParametersCommon
	No
	No
	Support of semi-static PRB bundling is mandatory
	Optional with capability signalling

	
	2-12
	Basic PUSCH transmission
	Data RE mapping
Single layer (single Tx) transmission 
Single port, single resource SRS transmission (SRS set use is configured as for codebook)
	
	n/a
	n/a
	n/a
	n/a
	Support of SRS set usage configured as for codebook does not imply UE support of codebook based PUSCH MIMO transmission.
	Mandatory without capability signalling

	
	2-13
	PUSCH codebook coherency subset
	Supported codebook coherency subset type
	2-12
	pusch-TransCoherence
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with UE capability
Candidate value set: {non-coherent, partial/non-coherent, full/partial/non-coherent}

	
	2-14
	Codebook based PUSCH MIMO transmission
	1) Supported codebook based PUSCH MIMO with maximal number of supported layers
2)  Supported max number of SRS resource per set (SRS set use is configured as for codebook).
	2-13
	mimo-CB-PUSCH {
1. maxNumberMIMO-LayersCB-PUSCH
2. maxNumberSRS-ResourcePerSet
}
	FeatureSetUplinkPerCC
	n/a
	n/a
	For SUL, uplink MIMO is not supported.
	Optional with UE capability

Component-1:
Candidate value: {no-codebook based MIMO, 1, 2, 4}
Component-2
Candidate value: {1, 2}

	
	2-15
	non-codebook based PUSCH transmission
	1) Maximal number of supported layers (non-codebook transmission scheme)
2)  Supported max number of SRS resource per set (SRS set use is configured as for non-codebook transmission).
3) Maximum number of simultaneous transmitted SRS resources at one symbol
	2-12
	1. maxNumberMIMO-LayersNonCB-PUSCH

mimo-NonCB-PUSCH {
2. maxNumberSRS-ResourcePerSet
3. maxNumberSimultaneousSRS-ResourceTx
}
	1. FeatureSetUplinkPerCC


2, 3. FeatureSetUplinkPerCC-v1540
	n/a
	n/a
	For SUL, uplink MIMO is not supported
	Optional with UE capability
Component-1 candidate values: {1, 2, 4}
Component-2
Candidate value: {1,2,3,4}
Component-3
Candidate value: {1,2,3,4}

	
	2-15a
	Association between CSI-RS and SRS
	1) Support association between NZP-CSI-RS and SRS resource set via RRC parameter “SRSresoureset” 2) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously.
	2-15
	srs-AssocCSI-RS
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
2.1. maxNumberTxPortsPerResource
2.2. maxNumberResourcesPerBand
2.3. totalNumberTxPortsPerBand
}
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling
Component-2: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports is:
{from 2 to 256}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
2.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
2.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-15b
	CSI-RS processing framework for SRS
	1) Maximum number of periodic SRS resources associated with CSI-RS per BWP
2) Maximum number of aperiodic SRS resources associated with CSI-RS per BWP
3) Maximum number of semi-persistent SRS resources associated with CSI-RS per BWP
4) UE can process Y SRS resources associated with CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS.
5) UE can process X SRS resources associated with CSI-RS resources simultaneously across all CCs. Includes P/SP/A SRS.
	2-15a
	csi-RS-ProcFrameworkForSRS {
1. maxNumberPeriodicSRS-AssocCSI-RS-PerBWP
2. maxNumberAperiodicSRS-AssocCSI-RS-PerBWP
3. maxNumberSP-SRS-AssocCSI-RS-PerBWP
4. simultaneousSRS-AssocCSI-RS-PerCC
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	Other MIMO capabilities than component 5 may further restrict (reduce) the number of SRS associated with CSI-RS that the UE has to simultaneously derive.
	Optional with capability signalling

Component-1 candidate values: {1, 2, 3, 4}
Component-2 candidate values {1, 2, 3, 4}
Component-3 candidate values: {0, 1, 2, 3, 4}
Component-4
candidate values: {from 1 to 8}
Component-5:
candidate values: {from 5 to 32}

	
	
	
	
	
	5. simultaneousSRS-AssocCSI-RS-AllCC
	CA-ParametersNR-v1540
	
	
	
	

	
	2-16
	Basic uplink DMRS (uplink) for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	
	n/a
	n/a
	n/a
	n/a
	Conditioned to whether PUSCH scheduling type A is supported
	Mandatory without capability signalling

	
	2-16a
	Basic uplink DMRS
for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	
	n/a
	n/a
	n/a
	n/a
	conditioned to whether PUSCH scheduling type B is supported
	Mandatory without capability signalling

	
	2-16b
	Support 1+2 DMRS (uplink)
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port
	2-16a and 2-16
	oneFL-DMRS-TwoAdditionalDMRS-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-17
	Support DMRS type (uplink)
	Support DMRS {type 1, both type 1 and type 2}
	2-16
	supportedDMRS-TypeUL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Support both type 1 and type 2 are mandatory with capability signalling

	
	2-18
	Supported 2 symbols front-loaded DMRS (uplink)
	Support 2 symbols FL-DMRS
	2-16
	twoFL-DMRS (LSB)
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-18a
	Supported 2 symbols front-loaded +2 symbols additional DMRS (uplink)
	Support 2-symbol FL DMRS + one additional 2-symbols DMRS
	2-16
	twoFL-DMRS-TwoAdditionalDMRS-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-19
	Support 1+3 uplink DMRS symbols(uplink)
	Support 1 symbol FL DMRS and 3 additional DMRS symbols
	2-16
	oneFL-DMRS-ThreeAdditionalDMRS-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-20
	Beam correspondence
	Support Beam correspondence
	
	beamCorrespondenceWithoutUL-BeamSweeping
	MIMO-ParametersPerBand
	No
	Applicable only to FR2
	Beam correspondence means each Tx port can be beamformed in a desirable direction but does not imply setting phase across ports.
	Mandatory with capability signalling
- UE that fulfils the beam correspondence requirement without the uplink beam sweeping shall set the bit to 1
- UE that fulfils the beam correspondence requirement with the uplink beam sweeping shall set the bit to 0

	
	2-21
	Periodic beam report
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot
	
	periodicBeamReport
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling for both FR1 and FR2

	
	2-22
	Aperiodic beam report
	Support aperiodic report on PUSCH
	
	aperiodicBeamReport
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling for both FR1 and FR2

	
	2-23
	Semi-persistent beam report on PUCCH
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	
	sp-BeamReportPUCCH
	MIMO-ParametersPerBand
	n/a
	Yes
	
	Optional with capability signalling

	
	2-23a
	Semi-persistent beam report on PUSCH
	Support semi-persistent report on PUSCH
	
	sp-BeamReportPUSCH
	MIMO-ParametersPerBand
	n/a
	Yes
	
	Optional with capability signalling

	
	2-24
	SSB/CSI-RS for beam measurement
	1) The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1 

2) The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 

3) The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 

4) Supported density of CSI-RS 

5) The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-RSRP shall not exceed MD_1
	2-21, 2-22 or 2-23, 2-23a
	beamManagementSSB-CSI-RS {
1. maxNumberSSB-CSI-RS-ResourceOneTx
2. maxNumberCSI-RS-Resource
3. maxNumberCSI-RS-ResourceTwoTx
4. supportedCSI-RS-Density
5. maxNumberAperiodicCSI-RS-Resource
}
	MIMO-ParametersPerBand
	No
	Yes
	
	Mandatory with capability signalling

Component-1, candidate value set for MB_1 is {0, 8, 16, 32, 64}

On FR2, UE is mandated to signal MB_1 >=8
On FR1, MB_1 >=8 is supported mandatory with capability signalling. 

Component-2, candidate value set for MC_1 is {0, 4, 8, 16, 32, 64}

For FR1, UE is mandated to report at least 8. 

Component-3, candidate value set for MB_2 is {0, 4, 8, 16, 32, 64}

Component-4: candidate value set: 
{“not supported”, “1 only”, “3 only”, “both 1 and 3”}


On FR2, UE is mandated to signal either “3 only” or “both 1 and 3”
On FR1, either “3 only” or “both 1 and 3” is mandatory with UE capability signalling.

Component-5, candidate value set for MD_2 is {0, 1, 4, 8, 16, 32, 64}
For both FR1 and FR2, UE is mandated to report at least 4

	
	2-25
	Beam reporting timing
	The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-24
	beamReportTiming
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability 
Candidate value sets: 
X1 is {2, 4, 8}
X2 is {4, 8, 14, 28}
X3 is {8,14, 28}
X4 is{14,28, 56}

	
	2-26
	Receiving beam selection using CSI-RS resource repetition "ON"
	1. Support Rx beam switching procedure using CSI-RS resource repetition "ON"
2. Recommended CSI-RS resource repetition number per resource set,
	
	maxNumberRxBeam
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with UE capability at least for FR2

Componet-2: candidate value set {2, 3, 4, 5, 6, 7, 8}

	
	2-27
	Beam switching
	Maximum number of Tx + Rx beam changes a UE can conduct during a slot across the whole band CC B_(B_Total,). This number is defined as per SCS
	2-24
	maxNumberRxTxBeamSwitchDL
	MIMO-ParametersPerBand
	n/a
	Applicable only to FR2
	It is assumed that spec enable the possibility to restrict the same beam across intra-band CCs
	Optional with capability signalling 
Candidate value set: {4, 7, 14}

	
	2-28
	A-CSI-RS beam switching timing
	Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where
i is the index of SCS, l=1,2 corresponding to 60,120 kHz SCS.
	
	beamSwitchTiming
	MIMO-ParametersPerBand
	n/a
	Applicable only to FR2
	
	Optional with capability signalling

Candidate values:
{14, 28, 48, 224, 336}

	
	2-29
	Non-group based beam reporting
	Support of non-group based RSRP reporting with N_max RSRP values reported
	
	maxNumberNonGroupBeamReporting
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability for both FR1 and FR2
candidate value set is {1, 2, 4}

	
	2-29a
	Group based beam reporting
	Support of beam group RSRP reporting for group of 2 beams
	
	groupBeamReporting
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling

	
	2-30
	Uplink beam management
	1) Support of SRS based beam management 
2) Supported max number of SRS resource per set (SRS set use is configured as for beam management).
3) Supported max number of SRS resource sets (SRS set use is configured as for beam management).
	
	uplinkBeamManagement {
2. maxNumberSRS-ResourcePerSet-BM
3. maxNumberSRS-ResourceSet
}
	MIMO-ParametersPerBand
	n/a
	n/a
	Component-3 also impose additional constraint on the maximum number of SRS resource sets per supported time domain behaviour (periodic/semi-persistent/aperiodic) as {1,1,1,2,2,2,4,4} corresponding to reported values {from 1 to 8}
	Optional with capability signalling
- Capability signalling shall be set to 1 if 2-20 is set to 0
- For the UE meeting the minimum peak EIRP and spherical coverage requirements without the uplink beam sweeping, this feature is optional

Component-2, candidate value set is {2, 4, 8, 16} 
Component-3, candidate value set is {from 1 to 8}

	
	2-31
	Beam failure recovery
	1) Maximal number of CSI-RS resources across all CCs for UE to monitor PDCCH quality  

2) Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality  

3) Maximal number of different CSI-RS and/or SSB resources across all CCs for new beam identifications.
	1-7 for CSI-RS based BFD/BFR
	1. maxNumberCSI-RS-BFD
2. maxNumberSSB-BFD
3. maxNumberCSI-RS-SSB-CBD
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

Component-1 candidate value set: {from 1 to 16} 
Component-2 candidate: {from 1 to 16} 
Component-3:
Candidate value set is: {from 1 to 128}
UE is mandated to support at least 32 for FR2

	
	2-32
	Basic CSI feedback
	1) Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory) 
2) 2Tx codebook for FR1 and FR2 
3) 4Tx codebook for FR1
4) 8Tx codebook for FR1 when configured as wideband CSI report
5) p-CSI on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
6) p-CSI report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
7) a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately) 
further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	2-32a
	Semi-persistent CSI report on PUCCH
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH) s
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	
	sp-CSI-ReportPUCCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-32b
	Semi-persistent CSI report on PUSCH
	Support semi-persistent CSI report on PUSCH
	
	sp-CSI-ReportPUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-32c
	New CQI table
	CQI table with target BLER of 10^-5
	
	cqi-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC, 
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
	2-32
	csi-RS-IM-ReceptionForFeedback {
1. maxConfigNumberNZP-CSI-RS-PerCC
2. maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC
3. maxConfigNumberCSI-IM-PerCC
5. maxNumberSimultaneousNZP-CSI-RS-PerCC
7. totalNumberPortsSimultaneousNZP-CSI-RS-PerCC
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	All the candidate values are the range of capability signalling which doesn’t determine whether UE is mandatory to support all the signalling values.
	Mandatory with capability signalling
Component-1 candidate values: {from 1 to 32} 
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256} 
Component-3: candidate values: {1,2,4,8,16,32}
Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)
Component-5: candidate values {1, 2, 3 … 32}
Component-6: candidate values {8, 16, 24, …, 248, 256}
Component-7: candidate values {8, 16, 24, … 128 }

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
4. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
6. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-33a
	Supported PDSCH RE-mapping patterns
	1) Supported max # of RE mapping patterns, each pattern can be described as a resource (including NZP/ZP CSI-RS and CRS, CORESET and SSB and bitmap configured in 5-26/27)
Note: patterns are counted as per symbol per CC 
2) Supported max # of RE mapping patterns, each pattern can be described as a resource (including NZP/ZP CSI-RS and CRS, CORESET and SSB and bitmap configured in 5-26/27/27a)
Note: patterns are counted as per slot per CC
	
	1. pdsch-RE-MappingFR1-PerSymbol
2. pdsch-RE-MappingFR1-PerSlot
	Phy-ParametersFR1
	No
	Yes
	
	Mandatory with capability signalling

candidate values: {10, 20} for FR1
{6, 20} for FR2

Compponent-2 candidate values: {from 16: 16: 256} for FR1
{16: 16: 256} for FR2

	
	
	
	
	
	1. pdsch-RE-MappingFR2-PerSymbol
2. pdsch-RE-MappingFR2-PerSlot
	Phy-ParametersFR2
	
	
	
	

	
	2-33b
	SP CSI-RS
	Support SP CSI-RS
	2-1
	sp-CSI-RS
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	2-33c
	SP CSI-IM
	Support SP CSI-IM
	2-1
	sp-CSI-IM
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-34
	NZP-CSI-RS based interference measurement
	Support NZP-CSI-RS based interference measurement
	2-33
	nzp-CSI-RS-IntefMgmt
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-35
	CSI report framework
	1) Maximum number of periodic CSI report setting per BWP for CSI report
2) Maximum number of periodic CSI report setting per BWP for beam report
3) Maximum number of aperiodic CSI report setting per BWP for CSI report
4) Maximum number of aperiodic CSI report setting per BWP for beam report
5) Maximum number of configured aperiodic CSI triggering states in CSI-AperiodicTriggerStateList per CC, 
6) Maximum number of semi-persistent CSI report setting per BWP for CSI report
7) Maximum number of semi-persistent CSI report setting per BWP for beam report
8) UE can process Y CSI report(s) simultaneously in a CC. CSI reports can be P/SP/A CSI and any latency class and codebook type.
9) UE can process X CSI report(s) simultaneously across all CCs. CSI reports can be P/SP/A CSI and any latency class and codebook type.
	2-32
	csi-ReportFramework {
1. maxNumberPeriodicCSI-PerBWP-ForCSI-Report
2. maxNumberAperiodicCSI-PerBWP-ForCSI-Report
3. maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report
4. maxNumberPeriodicCSI-PerBWP-ForBeamReport
5. maxNumberAperiodicCSI-PerBWP-ForBeamReport
6. maxNumberAperiodicCSI-triggeringStatePerCC
7. maxNumberSemiPersistentCSI-PerBWP-ForBeamReport
8. simultaneousCSI-ReportsPerCC
}
	MIMO-ParametersPerBand

Phy-ParametersFRX-Diff (for FR1 + FR2 band combination)
	n/a
	n/a
	Other MIMO capabilities than component 5 may further restrict (reduce) the number of simultaneously CSI report that UE is required to update

The CSI report in component 4 and 5 includes the beam report and CSI report

Each component is independent

CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
	Mandatory with capability signaling

Component-1 candidate values: {1, 2, 3, 4}
Component-1a candidate values: {1, 2, 3, 4}
Component-2 candidate values {1, 2, 3, 4}
Component-2a candidate values {1, 2, 3, 4}
Component-2b candidate values {3, 7, 15, 31, 63, 128}
Component-3 candidate values: {0, 1, 2, 3, 4}
Component-3a candidate values: {0, 1, 2, 3, 4}

Component-4
candidate values: {from 1 to 8}

Component-5:
candidate values: {from 5 to 32}

	
	
	
	
	
	9. simultaneousCSI-ReportsAllCC
	CA-ParametersNR-v1540
	
	
	
	

	
	2-36
	Type I single panel codebook
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2) Supported Codebook Mode(s)

3) Max # of CSI-RS resource in a resource set
	2-35
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. modes
3. maxNumberCSI-RS-PerResourceSet
	CodebookParameters
	No
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Mandatory with capability signalling 
Component-1: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}

Component-2 candidate values: 
{“Mode-1 only”, “Mode-1 and Mode-2”}. 

Component-3 Candidate values set: {1:8}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-37
	Support Semi-open loop CSI
	Support Semi-open loop CSI report
	2-35
	semiOpenLoopCSI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-38
	CSI report without PMI
	Support CSI report without PMI
	2-35
	csi-ReportWithoutPMI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-39a
	CSI report without CQI
	Support CSI report without CQI
	2-35
	csi-ReportWithoutCQI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	2-40
	Type I multi-panel codebook
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2) Supported Codebook Mode(s): 
3) Supported number of panels, Ng
4) Max # of CSI-RS resource in a resource set
	2-35
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. modes
3. nrofPanels
4. maxNumberCSI-RS-PerResourceSet
	CodebookParameters
	n/a
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Optional with capability signalling
Component-1: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{8, 16, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}
Component-2 candidate values: 
{Mode-1, Mode-2, both}
Component-3:
Candidate value: {2,4} 
Component-4: candidate value set is {1:8}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-41
	Type II codebook
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2) Parameter “Lx” (number of beams) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 
3) Support amplitude scaling type 
4) Support amplitude subset restriction level
	2-35
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. parameterLx
3. amplitudeScalingType
4. amplitudeSubsetRestriction
	CodebookParameters
	n/a
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Optional with capability signalling 
Component-1: Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}
Component-2, candidate values {2,3,4}
Component-3, candidate values set: {wideband, wideband/subband}
Component-4, candidate value set: {“no amplitude subset restriction”, “support amplitude subset restriction”}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-42
	Support Type II SP-CSI feedback on long PUCCH
	Support type II SP-CSI feedback part-1 on PUCCH formats over 4 – 14 OFDM symbols once per slot
	2-41
	type2-SP-CSI-Feedback-LongPUCCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	2-43
	Type II codebook with port selection
	1) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2) Parameter “Lx” (number of selected ports) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 
3) Support amplitude scaling type
	
	1. supportedCSI-RS-ResourceList
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
1.1. maxNumberTxPortsPerResource
1.2. maxNumberResourcesPerBand
1.3. totalNumberTxPortsPerBand
}
2. parameterLx
3. amplitudeScalingType
	CodebookParameters
	n/a
	n/a
	Simultaneously doesn’t mean in the same slot

For the purpose of component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings.
	Optional with capability signalling 
Component-1: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:
{from 2 to 256}
Component-2, candidate values set for “Lx” is {2,3,4}
Component-3, candidate values set: {wideband, wideband/subband}
Component-4: candidate value set is {1:8}

	
	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
1.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
1.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	

	
	2-44
	Basic DL PTRS
	Support 1 port of DL PTRS
	
	onePortsPTRS (MSB)
	Phy-ParametersFRX-Diff
	n/a
	Yes
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

	
	2-46
	Downlink PTRS density recommendation
	Preferred threshold sets, TSi for determine PTRS density, candidate value range is the same as that of downlink PTRS RRC configuration. 
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-44
	ptrs-DensityRecommendationSetDL {
1. frequencyDensity1
2. frequencyDensity2
3. timeDensity1
4. timeDensity2
5. timeDensity3
}
	MIMO-ParametersPerBand
	n/a
	n/a
	For each TSi, it composes of two values each selected from {1..276} for frequency density, and three values  each selected from {0..29} for time density
	Optional with capability signalling

	
	2-47
	Basic UL PTRS
	Support 1 port of UL PTRS
	
	onePortsPTRS (LSB)
	Phy-ParametersFRX-Diff
	n/a
	Yes
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

	
	2-48
	Uplink PTRS
	Supported 2 ports of PTRS
	2-47
	twoPortsPTRS-UL
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling

	
	2-49
	Uplink PTRS density recommendation
	Preferred threshold sets, TSi, for determine PTRS density, candidate value range is the same as that of uplink PTRS RRC configuration.
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-47
	ptrs-DensityRecommendationSetUL {
1. frequencyDensity1
2. frequencyDensity2
3. timeDensity1
4. timeDensity2
5. timeDensity3
6. sampleDensity1
7. sampleDensity2
8. sampleDensity3
9. sampleDensity4
10. sampleDensity5
}
	MIMO-ParametersPerBand
	n/a
	n/a
	For each TSi, it composes of two values each selected from {1..276} for frequency density, and three values  each selected from {0..29} for time density, and five values each selected from {1..276} for sample density
	Optional with capability signalling

	
	2-50
	Basic TRS
	1) Support of TRS (mandatory)
2) All the periodicity are supported.
3) Support TRS bandwidth configuration as both “BWP” and “min(52, BWP)”
	
	n/a
	n/a
	n/a
	n/a
	TRS bandwidth configuration does not imply UE processing bandwidth
	Mandatory without capability signalling

	
	2-51
	TRS (CSI-RS for tracking)
	1) TRS burst length (X), 
2) Max # of TRS resource sets (per CC) UE is able to track simultaneously
3) Max # of TRS resource sets configured to UE per CC
4) Max # of TRS resource sets configured to UE across CCs
	2-50
	csi-RS-ForTracking {
1. maxBurstLength
2. maxSimultaneousResourceSetsPerCC
3. maxConfiguredResourceSetsPerCC
4. maxConfiguredResourceSetsAllCC
}
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Mandatory with capability signalling
Component-1:
candidate values {1, ”both 1 and 2”}. UE is mandated to report “both 1 and 2”
Component-2: Candidate value set: {1 to 8}
Component-3: Candidate value set: {1 to 64} 
UE is mandated to report at least 8 for FR1 and 16 for FR2. 
Component-4: Candidate value set: {1 to 256} 
UE is mandated to report at least 16 for FR1 and 32 for FR2.

	
	2-51a
	Aperiodic TRS
	DCI triggering Aperiodic TRS associated with periodic TRS
	2-50
	aperiodicTRS
	MIMO-ParametersPerBand
	n/a
	Yes
	
	Optional with capability signalling

	
	2-52
	Basic SRS
	1) Support 1 port SRS transmission
2) Support periodic/aperiodic SRS transmission
3) Support SRS Frequency intra/inter-slot hopping within BWP
4) At least one SRS resource per CC for aperiodic and periodic separately
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	2-53
	SRS resources
	1) Maximum number of aperiodic SRS resources (configured to UE) per BWP 
2) Maximum number of aperiodic SRS resources (configured to UE) per BWP per slot
3) Maximum number of periodic SRS resources (configured to UE) per BWP
4) Maximum number of periodic SRS resources (configured to UE) per BWP per slot
5) Maximum number of semi-persistent SRS resources (configured to UE) per BWP
6) Maximum number of semi-persistent SRS resources (configured to UE) per BWP per slot
7) Maximum number of SRS port per resource
	2-52
	supportedSRS-Resources {
1. maxNumberAperiodicSRS-PerBWP
2. maxNumberAperiodicSRS-PerBWP-PerSlot
3. maxNumberPeriodicSRS-PerBWP
4. maxNumberPeriodicSRS-PerBWP-PerSlot
5. maxNumberSemiPersitentSRS-PerBWP
6. maxNumberSP-SRS-PerBWP-PerSlot
7. maxNumberSRS-Ports-PerResource
}
	FeatureSetUplink
	n/a
	n/a
	
	Mandatory with capability signalling 
Component-1: candidate value: {from 1, 2, 4, 8, 16} 
Component-2 candidate value: {1,2,3,4,5,6}
Component-3: candidate value: {from 1, 2, 4, 8, 16}
Component-4 candidate value: {1,2,3,4,5, 6}
Component-5: candidate value: {from 1, 2, 4, 8, 16} } 
Component-6 candidate value: {1, 2,3,4,5, 6}
Component-7 candidate values: {1, 2, 4}

Support SP-SRS is mandatory with capability

	
	2-55
	SRS Tx switch
	1) Support SRS Tx port switch, 
2) Report whether the uplink TX switching impact to downlink receiving in a band,
3) Report whether the UL Tx is switched together with UL Tx in another band
	2-53
	srs-TxSwitch {
1. supportedSRS-TxPortSwitch
2. txSwitchImpactToRx
3. txSwitchWithAnotherBand
}
	BandParameters-v1540
	n/a
	n/a
	Component-2 is per band pair per band combination

Component-3 is per band pair per band combination

The band pair in Component-2 and Component-3 can be an LTE band and an NR band

2T4R is 2 pairs of antennas

“R” refers to a subset/set of receive antennas for PDSCH; “T” refers to the SRS antennas used for DL CSI acquisition
	Mandatory with capability signalling

Component-1 is a list of TRx pairs, candidates are {“Not supported”, “1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “1T=1R”, “2T=2R”, “4T=4R”}

Component-2: Candidate value set: {yes, no}

Component-3: Candidate value set: {yes, no}

	
	2-56
	SRS carrier switch
	Report inter-cell switching time capability
	2-53
	srs-CarrierSwitch {
srs-SwitchingTimesListNR, or
srs-SwitchingTimesListEUTRA
}
	BandParameters-v1540
	No
	n/a
	RAN4 reply LS, R1-1805817, includes candidate value sets
	Optional with capability signalling

	
	2-58
	For SRS for CB PUSCH and antenna switching on FR1, zero slot offset for aperiodic SRS transmission
	For SRS for CB PUSCH and antenna switching on FR1, support of zero slot offset between aperiodic SRS triggering and transmission
	2-53
	zeroSlotOffsetAperiodicSRS
	FeatureSetUplink-v1540
	n/a
	n/a
	
	Optional with capability signalling

	
	2-59
	Configured spatial relations
	Maximum number of configured spatial relations per CC for PUCCH and SRS
	
	spatialRelations {
2-59. maxNumberConfiguredSpatialRelations
2-60. maxNumberActiveSpatialRelations
2-61. additionalActiveSpatialRelationPUCCH
2-62. maxNumberDL-RS-QCL-TypeD
}
	MIMO-ParametersPerBand
	n/a
	Only applicable to FR2
	
	Candidate value set: {4, 8, 16, 32, 64, 96}

UE is mandated to report 16 or higher values.

	
	2-60
	Active spatial relations
	Maximum total number of {unique DL RS (except for aperiodic NZP CSI-RS) and SRS without spatial relation configured, and, TCI states available for DCI triggering of aperiodic NZP CSI-RS}, for indicating spatial domain transmit filter for PUCCH and SRS for PUSCH, per BWP per CC
	2-59
	
	
	n/a
	Only applicable to FR2
	“Unique” means RS identity. An SSB and a CSI-RS are always counted as different. Two CSI-RSs are different if they have different CSI-RS resource IDs.
	Mandatory with capability signalling

Candidate value set: {1, 2, 4, 8, 14}

	
	2-61
	Additional active spatial relation for PUCCH
	Support one additional active spatial relation for PUCCH
	2-60
	
	
	n/a
	n/a
	Only applicable if 2-60 is set to 1.
	Mandatory with capability signalling

	
	2-62
	Max number of downlink RS resources used for QCL type-D in the active TCI states and active spatial relation info
	Max number of downlink RS resources in the active TCI states and active spatial relation info per CC
	2-4, 2-4a and 2-60
	
	
	n/a
	n/a
	Reference relationship follows 2-4/2-60
	Optional with capability signalling 
Candidate value set: {1,2,4,8, 14}

	3. DL control channel and procedure
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2
- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size 
- PDCCH DMRS scrambling determination
- TCI state(s) for a CORESET configuration
2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- UP to 3 search space sets in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules. 
- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot
3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	3-1’
	For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2
	For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2
	
	type1-3-CSS
	FeatureSetDownlink
	n/a
	n/a
	
	Mandatory with capability signalling

	
	3-2
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
	For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
	
	pdcchMonitoringSingleOccasion
	Phy-ParametersFR1
	No
	Applicable only to FR1
	
	Optional with capability signalling

	
	3-3
	More than one
 CORESET configurations per BWP in addition to CORESET0
	More than one
 CORESET configurations per BWP in addition to CORESET0
	
	multipleCORESET
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling for FR1
Mandatory with capability signalling for FR2

	
	3-4
	More than one TCI state configurations per CORESET
	More than one TCI state configurations per CORESET
	
	multipleTCI
	BandNR
	n/a
	n/a
	UE is only required to track one active TCI state per CORESET
UE is required to support minimum between 64 and number of configured TCI states in 2-4, component 2).
	Mandatory with capability signaling which shall be set to ‘1’

	
	3-5
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
	
	pdcch-MonitoringAnyOccasions {
3-5. withoutDCI-Gap
3-5a. withDCI-Gap
}
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	3-5a
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap
	For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation (including the cross-slot boundary case) between two DL unicast DCIs, between two UL unicast DCIs, or between a DL and an UL unicast DCI in different monitoring occasions where at least one of them is not the monitoring occasions of FG-3-1, for a same UE as
-	2OFDM symbols for 15kHz
-	4OFDM symbols for 30kHz
-	7OFDM symbols for 60kHz with NCP
-	11OFDM symbols for 120kHz
Up to one unicast DL DCI and up to one unicast UL DCI in a monitoring occasion except for the monitoring occasions of FG 3-1.
In addition for TDD the minimum separation between the first two UL unicast DCIs within the first 3 OFDM symbols of a slot can be zero OFDM symbols.
	
	
	
	n/a
	n/a
	
	Optional with capability signalling

	
	3-5b
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap
	PDCCH monitoring occasions of FG-3-1, plus additional  PDCCH monitoring occasion(s) can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions belonging to different spans, where at least one of them is not the monitoring occasions of FG-3-1, in same or different search spaces, there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols of a slot. Spans do not overlap. Every span is contained in a single slot. The same span pattern repeats in every slot. The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans.  Every monitoring occasion is fully contained in one span. In order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration. A particular PDCCH monitoring configuration meets the UE capability limitation if the span arrangement satisfies the gap separation for at least one (X, Y) in the UE reported candidate value set in every slot, including cross slot boundary.
For the set of monitoring occasions which are within the same span:
•	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
•	Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
•	Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The number of different start symbol indices of spans for all PDCCH monitoring occasions per slot, including PDCCH monitoring occasions of FG-3-1, is no more than floor(14/X) (X is minimum among values reported by UE).
The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.
	
	pdcch-MonitoringAnyOccasionsWithSpanGap

(X, Y):
set1 = (7, 3);
set2 = (4, 3) and (7, 3);
set3 = (2, 2) and (4, 3) and (7, 3).
	FeatureSetDownlink-v1540
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

	
	3-6
	Dynamic SFI monitoring
	Adjust periodic and semi-persistent signal reception and transmission in response to detected dynamic UL/DL configuration
	
	dynamicSFI
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Optional with capability signalling

	
	3-7
	Precoder-granularity of CORESET size
	Precoder-granularity of CORESET size
	
	precoderGranularityCORESET
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	3-8
	Up to 10 search spaces in a SCell
	Up to 10 search spaces in a slot in an SCell per BWP
	
	maxNumberSearchSpaces
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	4. UL control channel and procedure
	4-1
	Basic UL control channel
	1) PUCCH format 0 over 1 OFDM symbols once per slot 
2) PUCCH format 0 over 2 OFDM symbols once per slot with frequency hopping as “enabled”
3) PUCCH format 1 over 4 – 14 OFDM symbols once per slot with intra-slot frequency hopping as “enabled”
5) One SR configuration per PUCCH group
6) HARQ-ACK transmission once per slot with its resource/timing determined by using the DCI
7)
SR/HARQ multiplexing once per slot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
8) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
9) Semi-static beta-offset configuration for HARQ-ACK
10) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH s per slot per PUCCH cell group for control multiplexing
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	4-2
	2 PUCCH of format 0 or 2 in consecutive symbols
	1) 2 PUCCH format 0/2 in different symbols and once per slot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per slot for SR 
3) 2 PUCCH format 2 in different symbols and once per slot for CSI over two consecutive OFDM symbols
	
	twoPUCCH-F0-2-ConsecSymbols
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Optional with capability signalling

	
	4-3
	PUCCH format 2 over 1 – 2 OFDM symbols once per slot with frequency hopping as “enabled”
	PUCCH format 2 over 1 – 2 OFDM symbols once per slot with frequency hopping as “enabled”
	
	pucch-F2-WithFH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling which shall be set to ‘1’

	
	4-4
	PUCCH format 3 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	PUCCH format 3 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	
	pucch-F3-WithFH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling which shall be set to ‘1’

	
	4-5
	PUCCH format 4 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	PUCCH format 4 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”
	
	pucch-F4-WithFH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	4-6
	Non-frequency hopping for PUCCH formats 0 and 2 with frequency hopping as “disabled”
	Non-frequency hopping for PUCCH formats 0 and 2 with frequency hopping as “disabled”
	
	freqHoppingPUCCH-F0-2
	Phy-ParametersFRX-Diff
	No
	Yes
	The value indicated by this field is “notSupported”.
	Mandatory with capability signalling

	
	4-7
	Non-frequency hopping for PUCCH format 1, 3, and 4 with frequency hopping as “disabled”
	Non-frequency hopping for PUCCH format 1, 3, and 4 with frequency hopping as “disabled”
	
	freqHoppingPUCCH-F1-3-4
	Phy-ParametersFRX-Diff
	No
	Yes
	The value indicated by this field is “notSupported”.
	Mandatory with capability signalling

	
	4-10
	Dynamic HARQ-ACK codebook
	Dynamic HARQ-ACK codebook
	
	dynamicHARQ-ACK-Codebook
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signaling which shall be set to ‘1’

	
	4-11
	Semi-static HARQ-ACK codebook
	Semi-static HARQ-ACK codebook
	
	semiStaticHARQ-ACK-Codebook
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	4-12
	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
	
	spatialBundlingHARQ-ACK
	Phy-ParametersCommon
	No
	No
	Applicable to UE supporting more than 4 layers
	Mandatory with capability signalling

	
	4-13
	More than one SR configurations per PUCCH group
	More than one SR configurations per PUCCH group
	
	multipleSR-Configurations
	MAC-ParametersXDD-Diff
	Yes
	No
	
	Optional with capability signalling

	
	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot
	
	sameSymbol in mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	If FG4-28 is not included or not supported, HARQ-ACK/CSI piggyback on PUSCH once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on

If FG4-28 is included and supported, HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on
	Mandatory with capability signalling

	
	4-19a
	SR/HARQ-ACK multiplexing once per slot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot
	4-19
	mux-SR-HARQ-ACK-PUCCH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-19b
	SR/HARQ-ACK/CSI multiplexing more than once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same or different starting symbol in a slot
	Overlapping PUCCH resources have same or different starting symbols in a slot
	4-19c
	mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-19c
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot
	4-19a
	diffSymbol in mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-20
	UCI code-block segmentation
	UCI code-block segmentation
	
	uci-CodeBlockSegmentation
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	4-21
	Dynamic beta-offset configuration and indication for HARQ-ACK and/or CSI
	Dynamic beta-offset configuration and indication for HARQ-ACK and/or CSI
	
	dynamicBetaOffsetInd-HARQ-ACK-CSI
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	4-22
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3, or 4 in the same slot
	1 PUCCH format 0 or 2and 1 PUCCH format 1, 3, and 4 in the same slot
	
	onePUCCH-LongAndShortFormat
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-22a
	2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2
	2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2
	
	twoPUCCH-AnyOthersInSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	
	pucch-Repetition-F1-3-4
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	4-24
	PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource
	PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource
	
	pucch-SpatialRelInfoMAC-CE
	BandNR
	n/a
	n/a
	
	Mandatory with capability signalling for FR2
Optional with capability signalling for FR1

	
	4-25
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
	2-52, 4-1, 2-12, 6-6
	parallelTxSRS-PUCCH-PUSCH
	CA-ParametersNR
	n/a
	n/a
	This feature is supported only in inter-band CA.
	Optional with capability signalling

	
	4-26
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	1-1, 2-52, 4-1, 2-12, 6-6
	parallelTxPRACH-SRS-PUCCH-PUSCH
	CA-ParametersNR
	n/a
	n/a
	This feature is supported only in inter-band CA.
	Optional with capability signalling

	
	4-27
	More than one group of overlapping channels for control multiplexing
	More than one group of overlapping PUCCHs and PUSCHs per slot per PUCCH cell group for control multiplexing
	
	mux-MultipleGroupCtrlCH-Overlap
	Phy-ParametersFRX-Diff
	No
	Yes
	If a UE does not indicate supporting any of 4-2, 4-22, and 4-22a, the UE is not expected to be scheduled with more than one group of overlapping PUCCHs without PUSCH in each of the groups
	Optional with capability signalling

	
	4-28
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols
	HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
	4-1
	mux-HARQ-ACK-PUSCH-DiffSymbol
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	5. Scheduling/HARQ operation
	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation
- RA Type 0 only and Type 1 only for PDSCH without interleaving
- RA Type 1 for PUSCH without interleaving
2) Time-domain resource allocation
- 1-14 OFDM symbols for PUSCH once per slot
- One unicast PDSCH per slot 
- Starting symbol, and duration are determined by using the DCI
- PDSCH mapping type A with 7-14 OFDM symbols
- PUSCH mapping type A and type B
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols
3) TBS determination
4) Nominal UE processing time for N1 and N2 (Capability #1)
5) HARQ process operation with configurable number of DL HARQ processes of up to 16
6) Cell specific RRC configured UL/DL assignment for TDD
7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment
8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 CSS before RRC connection 
9) In TDD support at most one switch point per slot for actual DL/UL transmission(s)
10) DL scheduling slot offset K0=0
11) DL scheduling slot offset K0=1 for type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS
12) UL scheduling slot offset K2<=12

For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, interleaving for VRB-to-PRB mapping for PDSCH
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	5-1a
	UE specific RRC configure UL/DL assignment
	Dynamic UL/DL determination based on L1 scheduling DCI with cell-specific and UE specific RRC configured UL/DL assignment
	
	ue-SpecificUL-DL-Assignment
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	5-1b
	More than one DL/UL switch point in a slot
	In TDD support more than one switch points in a slot for actual DL/UL transmission(s)
	
	tdd-MultiDL-UL-SwitchPerSlot
	Phy-ParametersFRX-Diff
	TDD only
	Yes
	
	Optional with capability signalling

	
	5-2
	RA Type 0 for PUSCH
	RA Type 0 for PUSCH
	
	ra-Type0-PUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-3
	Dynamic switching between RA Type 0 and RA Type 1 for PDSCH
	Dynamic switching between RA Type 0 and RA Type 1 for PDSCH
	
	dynamicSwitchRA-Type0-1-PDSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-4
	Dynamic switching between RA Type 0 and RA Type 1 for PUSCH
	Dynamic switching between RA Type 0 and RA Type 1 for PUSCH
	5-2
	dynamicSwitchRA-Type0-1-PUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-5a
	UE PDSCH processing capability #2
	UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 1 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled, otherwise 
-	If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
-	If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	
	pdsch-ProcessingType2
	FeatureSetDownlink-v1540
	n/a
	Applicable to FR1 only
	This capability is necessary for each SCS (15kHz, 30kHz, 60kHz) 

More than one set of per SCS per band reports can be signaled for a given band combination
	ptional with capability signaling

Candidate values for Component 1:
X in {1, ..., 16}, 
Fallback {‘SC’,’Cap1-only’}

	
	5-5b
	UE PDSCH processing capability #2 with scheduling limitation for 30kHz-SCS
	Capability #2 supported only if 1 carrier configured in the band (independent of #carriers configured in other bands)
2) Max PDSCH BW of 136 PRBs on the configured serving cell which processingType2Enabled is configured and set to enabled
3) N1 based on Table 5.3-2 of TS 38.214 for 30 kHz SCS
4) UE reports the number of unicast PDSCH per slot for different TBs
	
	pdsch-ProcessingType2-Limited
	FeatureSetDownlink-v1540
	n/a
	Applicable to FR1 only
	This capability is applicable to 30kHz-SCS only
	Optional with capability signaling

Component 4) the value ranges {1, 2, 4, 7}

	
	5-5c
	UE PUSCH processing capability #2
	UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 1 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled, otherwise 
-	If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
-	If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	
	pusch-ProcessingType2
	FeatureSetUplink-v1540
	n/a
	Applicable to FR1 only
	This capability is necessary for each SCS (15kHz, 30kHz, 60kHz)

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:
X in {1, …, 16}, 
Fallback {‘SC’,’Cap1-only’}

	
	5-6
	PDSCH mapping type A with less than 7 OFDM symbols
	or type 1 CSS with dedicated RRC configuration, for type 3 CSS and UE-SS, PDSCH mapping type A with less than 7 OFDM symbols
	
	pdsch-MappingTypeA
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling which shall be set to “1”

	
	5-6a
	PDSCH mapping type B
	PDSCH mapping type B
	
	pdsch-MappingTypeB
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-7
	Interleaving for VRB-to-PRB mapping for PDSCH
	Interleaving for VRB-to-PRB mapping for PDSCH
	
	interleavingVRB-ToPRB-PDSCH
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-9
	Intra-slot frequency-hopping for PUSCH except for PUSCH scheduled by Type 1 CSS before RRC connection
	Intra-slot frequency-hopping for PUSCH except for PUSCH scheduled by Type 1 CSS before RRC connection
	
	intraSlotFreqHopping-PUSCH
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	
	5-10
	Inter-slot frequency hopping for PUSCH
	Inter-slot frequency hopping for PUSCH
	
	interSlotFreqHopping-PUSCH
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-11
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	pdsch-ProcessingType1-DifferentTB-PerSlot
	FeatureSetDownlink
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-11a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-11b
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1)	PDSCH(s) for Msg. 4 is included
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	pusch-ProcessingType1-DifferentTB-PerSlot
	FeatureSetUplink
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12a
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-12b
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	
	
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

	
	5-13
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 2 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	pdsch-ProcessingType2
	FeatureSetDownlink
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 7 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	
	
	n/a
	n//a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13c
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 4 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a
	
	
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13d
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 2 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	pusch-ProcessingType2
	FeatureSetUplink
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13e
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 7 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	
	
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-13f
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
-	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 4 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	
	
	n/a
	n/a
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signalled for a given band combination
	Optional with capability signalling

Candidate values for Component 1:
X in {1, …, 16},

	
	5-14
	Type 1 configured PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions with RV sequences
	
	type1-PUSCH-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-16
	Type 2 configured PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions with RV sequences
	
	type2-PUSCH-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-17
	PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pusch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-17a
	PDSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pdsch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-18
	DL SPS
	DL SPS
	
	downlinkSPS
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-19
	Type 1 Configured UL grant
	K = 1
	
	configuredUL-GrantType1
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-20
	Type 2 Configured UL grant
	K = 1
	
	configuredUL-GrantType2
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-21
	Pre-emption indication for DL
	Pre-emption indication for DL
	
	pre-EmptIndication-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-22
	CBG-based re-transmission for DL using CBGTI
	CBG-based re-transmission for DL using CBGTI
	
	cbg-TransIndication-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-23
	CBGFI for CBG-based re-transmission for DL
	CBGFI for CBG-based re-transmission for DL
	5-22
	cbg-FlushIndication-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-24
	Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL
	Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL
	
	dynamicHARQ-ACK-CodeB-CBG-Retx-DL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-25
	CBG-based re-transmission for UL using CBGTI
	CBG-based re-transmission for UL using CBGTI
	
	cbg-TransIndication-UL
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-26
	Semi-static rate-matching resource set configuration for DL
	1)	Bitmap 1/2/3
2)	controlResourceSet
	
	rateMatchingResrcSetSemi-Static
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-27
	Dynamic rate-matching resource set configuration for DL
	Bitmap 1/2/3
	
	rateMatchingResrcSetDynamic
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	5-27a
	Dynamic rate-matching control resource set for DL
	Dynamic rate-matching control resource set for DL
	
	rateMatchingCtrlResrcSetDynamic
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	
	5-28
	Rate-matching around LTE CRS
	Rate-matching around LTE CRS
	
	rateMatchingLTE-CRS
	BandNR
	n/a
	n/a
	
	Mandatory with capability signalling

	
	5-29
	LBRM for PUSCH
	Limited buffer rate matching in UL
	
	pusch-LBRM
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	5-30
	DL scheduling slot offset greater than zero for PDSCH mapping type A
	Support of DL scheduling slot offset (K0) greater than zero for PDSCH mapping type A
	
	dl-SchedulingOffset-PDSCH-TypeA
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	5-30a
	DL scheduling slot offset greater than zero for PDSCH mapping type B
	Support of DL scheduling slot offset (K0) greater than zero for PDSCH mapping type B
	
	dl-SchedulingOffset-PDSCH-TypeB
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	5-31
	UL scheduling slot offset greater than 12
	Support of UL scheduling slot offset (K2) greater than 12
	
	ul-SchedulingOffset
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	5-32
	Separation of two unicast PDSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 unicast PDSCH in either slot, the minimum time separation between starting time of any two unicast PDSCHs within the duration of these slots is 
4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz
	5-11, 5-11b, 5-13, or 5-13c
	pdsch-SeparationWithGap
	FeatureSetDownlink-v1540
	No
	No
	This feature only applies to SCS 30kHz and 60kHz
	Optional with capability signalling

	
	5-33
	Separation of two unicast PUSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 unicast PUSCH in either slot, the minimum time separation between starting time of any two unicast PUSCHs within the duration of these slots is 
2OFDM symbols for 15kHz, 4 OFDM symbols for 30kHz and 7 OFDM symbols for 60kHz
	5-12, 5-12b, 5-13d, or 5-13f
	pusch-SeparationWithGap
	FeatureSetUplink-v1540
	No
	No
	This feature only applies to SCS 15kHz, 30kHz and 60kHz
	Optional with capability signalling

	
	5-34
	New 64QAM MCS table for PDSCH
	New 64QAM MCS table for PDSCH
	
	dl-64QAM-MCS-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	5-34a
	New 64QAM MCS table for PUSCH
	New 64QAM MCS tables for PUSCH with and without transform precoding respectively
	
	ul-64QAM-MCS-TableAlt
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	5-34b
	Dynamic indication of MCS table with MCS-C-RNTI for PDSCH
	Dynamic indication of MCS table using MCS-C-RNTI for PDSCH
	5-34
	dl-MCS-TableAlt-DynamicIndication
	FeatureSetDownlink-v1540
	n/a
	n/a
	
	Optional with capability signalling

	
	5-34c
	Dynamic indication of MCS tables with MCS-C-RNTI for PUSCH
	Dynamic indication of MCS tables using MCS-C-RNTI for PUSCH
	5-34a
	ul-MCS-TableAlt-DynamicIndication
	FeatureSetUplink-v1540
	n/a
	n/a
	
	Optional with capability signalling

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	
	n/a
	n/a
	n/a
	n/a
	This feature should be mandatory without capability signalling for at least BWPs which is the same as the set of specified channel BW

UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP
	Mandatory without capability signalling

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
	6-1, 6-2, 6-3, or 6-4
	bwp-WithoutRestriction
	BandNR
	n/a
	n/a
	6-1a is applicable to 6-1, 6-2, 6-3, or 6-4.
	Optional with capability signalling

	
	6-2
	Type A BWP adaptation with same numerology
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto2 in bwp-SameNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto4 in bwp-SameNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-4
	BWP adaptation with different numerologies
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto4 in bwp-DiffNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-5
	Basic DL NR-NR CA operation
	1) Up to16 DL carriers 
2) Same numerology across carrier for data/control channel at a given time
	
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of DL CA band combination(s).
	Optional with capability signalling

	
	6-5a
	PDCCH blind detection capability for CA
	1)	More than 4 DL CCs
2)	Reporting value is one of integer from 4 to 16
	6-5
	pdcch-BlindDetectionCA
	Phy-ParametersFRX-Diff
	No
	Yes
	If UE supports CA with more than 4 DL CCs, UE should report this capability
	{4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16}

	
	6-6
	Basic UL NR-NR CA operation
	1) Up to16 UL carriers 
2) Same numerology across carrier for data/control channel at a given time
3) One PUCCH group
4) Single TAG
	6-5
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of UL CA band combination(s).
The terminology ‘carrier’ in the components in this FG does not refer to ‘SUL’.
	Optional with capability signalling

	
	6-7
	Two NR PUCCH group with same numerology
	1) For NR CA UE, same numerology across NR carriers for data/control channel at a given time
2) For EN-DC UE, same numerology across NR carriers for data/control channel at a given time, wherein an NR PUCCH group is configured in FR1 and another NR PUCCH group is configured in FR2
	6-5, 6-6
	twoPUCCH-Group
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-8
	Different numerology across NR PUCCH groups
	For both NR CA UE and EN-DC UE, different numerology between two NR PUCCH groups for data/control channel at a given time
	6-5, 6-7
	diffNumerologyAcrossPUCCH-Group
	CA-ParametersNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-9
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR-DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with smaller SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	6-5
	diffNumerologyWithinPUCCH-GroupSmallerSCS
	CA-ParametersNR
	n/a
	n/a
	The terminologies ‘UL’ and ‘carrier’ in this FG do not refer to ‘SUL’. 

NR PUCCH is sent on a carrier with SCS not larger than SCS of any DL carriers corresponding to the NR PUCCH group.

The case with PUCCH on UL carrier with different numerologies within SCG is not supported for NR-DC.
	Optional with capability signalling

	
	6-9a
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is on the carrier with larger SCS for data/control channel at a given time
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	6-5
	diffNumerologyWithinPUCCH-GroupLargerSCS
	CA-ParametersNR-v1560
	n/a
	n/a
	The terminologies ‘UL’ and ‘carrier’ in this FG do not refer to ‘SUL’.

NR PUCCH is sent on a carrier with SCS not smaller than SCS of any DL carriers corresponding to the NR PUCCH group.

The case with PUCCH on UL carrier with different numerologies within SCG is not supported for NR-DC.
	Optional with capability signalling

	
	6-10
	Cross carrier scheduling for the same numerology
	Cross carrier scheduling for the same numerology with CIF where numerologies for scheduling cell and scheduled cell are same
	6-5, 6-6
	crossCarrierScheduling-SameSCS
	BandNR
	n/a
	n/a
	
	

	
	6-10a
	Cross carrier scheduling for different numerologies
	Cross carrier scheduling for the different numerologies with CIF where numerologies for scheduling cell and scheduled cell are different
	6-10
	crossCarrierScheduling-OtherSCS
	FeatureSetDownlink
FeatureSetUplink
	n/a
	n/a
	This is not supported in Rel-15
	

	
	6-11
	Number of supported TAGs
	Need of multiple capability question about the resolution here
	
	supportedNumberTAG
	CA-ParametersNR
	n/a
	n/a
	This feature group is applied to NR-NR CA and EN-DC. For EN-DC, the feature group indicates number of TAGs only for NR CG.

The number of TAGs for the LTE MCG is signalled by existing LTE TAG capability signalling
	{1, 2, 3, 4}

	
	6-12
	Support 2 simultaneous UL transmissions for problematic cases
	Support 2 simultaneous UL transmissions for problematic cases
	
	singleUL-Transmission
	MRDC-Parameters
	n/a
	n/a
	This is a UE feature for LTE for a LTE/NR dual connectivity UE
	Optional with capability signalling

	
	6-13
	Case 1 Single Tx UL LTE-NR DC
	1) Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) HARQ subframe offset
	
	tdm-Pattern

NOTE:	This capability bit also indicates support of the feature 8-2, i.e. Operation A with single UL Tx case 1.
	MRDC-Parameters
	Yes
	Yes
	This is a UE feature for LTE for a LTE/NR dual connectivity UE
	Mandatory with capability signalling conditional on the UE not supporting simultaneous dual-Tx operation in the band combination; optional if the UE supports simultaneous dual-Tx operation in the band combination

	
	6-16
	Supplemental uplink
	1) RACH, PUSCH, PUCCH, SRS operations in a band combination including SUL
2) Supplemental uplink with same numerology between SUL and non SUL carriers
	6-15
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	
	6-17
	Supplemental uplink with different numerologies between SUL and non SUL carriers
	Different numerologies between SUL and non SUL
	6-16
	supportedBandCombinationList
	RF-Parameters
	n/a
	n/a
	This is conditioned on the support of SUL band combination(s).
	Mandatory with capability signalling

	
	6-18
	Supplemental uplink with dynamic switch
	DCI based selection of PUSCH carrier
	6-16
	dynamicSwitchSUL
	FeatureSetUplink
	n/a
	n/a
	his is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	
	6-19
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	6-16
	simultaneousTxSUL-NonSUL
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-21
	DL search space sharing for CA
	DL search space sharing for CA
	6-10 or 6-10a
	searchSpaceSharingCA-DL
	FeatureSetDownlink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-22
	UL search space sharing for CA
	UL search space sharing for CA
	6-10 or 6-10a
	searchSpaceSharingCA-UL
	FeatureSetUplink
	n/a
	n/a
	
	Optional with capability signalling

	
	6-23
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	
	pa-PhaseDiscontinuityImpacts
	FeatureSetUplink-v1540
	n/a
	n/a
	See LS (R1-1809992)
	Optional with capability signalling

	
	6-24
	Applying the same UL timing between NR and LTE
	Applying the same UL timing between NR and LTE for dynamic power sharing capable UE operating in intra-band contiguous synchronous EN-DC
	8-1
	ul-TimingAlignmentEUTRA-NR
	MRDC-Parameters
	n/a
	n/a
	UEs that set this bit to 0 should be able to operate with a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network.
	Optional with capability signalling

	
	6-25
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2
	
	ca-ParametersNRDC
	BandCombination-v1560
	n/a
	n/a
	This is conditioned on the support of DC band combination(s).
UE reports a set of supported band partitionings corresponding to MCG in FR1 and to SCG in FR2.
	Optional with capability signalling

	
	6-25a
	PDCCH blind detection capability for MCG and for SCG in synchronous NR-NR DC
	RRC parameters pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE for optional new UE capability signalling that informs the maximum values for pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, respectively
	6-5, 6-25
	pdcch-BlindDetectionMCG-UE
pdcch-BlindDetectionSCG-UE
	Phy-ParametersFRX-Diff
	No
	Yes
	pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE are per UE capability signalling.

The value range of pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE is 
-	[1, …, pdcch-BlindDetectionCA-1] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA if the UE reports pdcch-BlindDetectionCA, and
-	[1, 2, 3] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= the maximum number of DL serving cells over CGs that UE can support if the UE does not report pdcch-BlindDetectionCA.

If the UE does not report pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, 
-	pdcch-BlindDetectionCA for NR-CA is re-used as the UE capability signalling for NR-DC to determine BD/CCE limit across serving cells over CGs if the UE reports pdcch-BlindDetectionCA, and 
-	the number of configured DL serving cells over CGs is used to determine BD/CCE limit across serving cells over CGs if the UE does not report pdcch-BlindDetectionCA.

If the UE reports pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE, both of them are reported (i.e., not either of them).
	Optional with capability signalling

	7. Channel coding
	7-1
	Channel coding
	1) LDPC encoding and associated functions for data on DL and UL
2) Polar encoding and associated functions for PBCH, DCI, and UCI
3) Coding for very small blocks
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	8. UL TPC
	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.
	EN-DC
	dynamicPowerSharing
	MRDC-Parameters
	n/a
	n/a
	RP-172833
	Mandatory with capability signalling

	
	8-2
	Operation A with single UL Tx case 1
	Operation A with single UL Tx case 1
	EN-DC
	tdm-Pattern

NOTE:	This capability bit also indicates support of the feature 6-13, i.e. Case 1 Single Tx UL LTE-NR DC.
	MRDC-Parameters
	Yes
	Yes
	RP-172833
	Mandatory with capability signalling conditioned that UE does not support dynamic power sharing, i.e., UE indicate “0” as non-support for 8-1, optional for UEs supporting dynamic power sharing

	
	8-3
	Basic power control operation
	1) Accumulated power control mode for closed loop
2) 1 TPC command loop for PUSCH, PUCCH respectively
3) One or multiple DL RS configured for pathloss estimation
4) One or multiple p0-alpha values configured for open loop PC
5) PUSCH power control 
6) PUCCH power control 
7) PRACH power control
8) SRS power control 
9) PHR
	
	n/a
	n/a
	No
	No
	
	Mandatory without capability signalling

	
	8-4
	TPC-PUSCH-RNTI
	Specific group DCI message for TPC commands for PUSCH
	
	tpc-PUSCH-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-5
	TPC-PUCCH-RNTI
	Specific group DCI message for TPC commands for PUCCH
	
	tpc-PUCCH-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-6
	TPC-SRS-RNTI
	Specific group DCI message for TPC commands for SRS
	
	tpc-SRS-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-7
	Absolute TPC command mode
	Absolute TPC command mode
	
	absoluteTPC-Command
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	8-8
	UL power control with 2 PUSCH closed loops
	Two different TPC loops
	
	twoDifferentTPC-Loop-PUSCH
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling

	
	8-9
	UL power control with 2 PUCCH closed loops
	Two different TPC loops
	
	twoDifferentTPC-Loop-PUCCH
	Phy-ParametersXDD-Diff
Phy-ParametersFRX-Diff
	Yes
	Yes
	
	Mandatory with capability signalling
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