
	Features
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation
	TSG-RAN decision

	1. Enh. to LTE operation in unlicensed spectrum
(Agreed in R1-1805791)
	1-1
	AUL PUSCH
	1) Configuration of AUL PUSCH 
2) Activation/release of AUL PUSCH 
3) AUL PUSCH transmission (incl. Possible retransmissions)
	UL CA, eLAA 
	Yes
	[bookmark: _GoBack]Network cannot utilize AUL PUSCH transmissions on LAA Scell for such UE
	No need
	
	
	RAN1
	Optional with capability signaling
	

	
	1-2
	LAA PUSCH Mode 1
	1) Configuration for Mode 1
2) PUSCH transmission according to Mode 1 dependent on LBT outcome
	UL CA, eLAA 
	Yes
	Network cannot utilize Mode1 PUSCH transmissions on LAA Scell for such UE
	No need
	
	
	RAN1
	Optional with capability signaling
	

	
	1-3


	LAA PUSCH Mode 2
	1) Configuration for Mode 2
2) PUSCH transmission according to Mode 2 dependent on dynamic indication in the DCI
	UL CA, eLAA 
	Yes
	Network cannot utilize Mode2 PUSCH transmissions on LAA Scell for such UE
	No need
	
	
	RAN1
	Optional with capability signaling
	

	
	1-4
	LAA PUSCH Mode 3
	1) Configuration for Mode 3
2) PUSCH transmission according to Mode 3 dependent on dynamic indication in the DCI
	UL CA, eLAA 
	Yes
	Network cannot utilize Mode3 PUSCH transmissions on LAA Scell for such UE
	No need
	
	
	RAN1
	Optional with capability signaling
	

	2. Further enhancement to multi-point operation in LTE (FeCoMP)
	2-1
	Non coherent joint transmission
	1. Support of QCL type C
2. Separate PDSCH RE mapping indication for different CWs
3. Support of new DMRS port to MIMO layer mapping
	
	Yes
	UE can’t receive NC-JT transmission
	Yes
	
	Per band of band combination
	RAN1
	Optional with capability signaling
	

	
	2-2
	
	1. CSI feedback for NC-JT using CRI based reporting
	2-1
	Yes
	UE can’t provide CSI information assuming NC-JT from coordinating TPs
	Yes
	
	Per band of band combination
	RAN1
	Optional with capability signaling
	

	3.  Enhanced LTE support for aerial vehicles
	3-1
	UL Power Control with UE-specific alpha
	1. Support of UE-specific alpha
	
	Yes
	Potential UL inter-cell interference from aerial UEs
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	3-2
	UL Power Control with extended range for P0 parameter
	1. Support of extended range for P0 parameter
	
	Yes
	Potential UL inter-cell interference from aerial UEs
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	4. eV2X
	4-1
	Enhancements to resource allocation with CA
	Resource selection enhancements for UE with limited TX capabilities
	
	Yes
	
	No
	
	
	RAN1
	Optional with capability signaling 
	

	
	4.2

	Synchronization enhancements for CA with single carrier SLSS transmission
	
	
	Yes
	
	No
	
	
	RAN1
	Optional with capability signaling 
	

	
	4.3
	Synchronization enhancements for CA with multiple carrier SLSS transmission
	
	
	Yes
	
	No
	
	
	RAN1
	Optional with capability signaling 
	

	
	4-4
	Support of 64-QAM RX
	
	4-6
	Yes
	
	No
	
	
	RAN1
	Mandatory with capability signaling 
	

	
	4-5
	Support of 64-QAM TX
	
	4-6
	Yes
	
	No
	
	
	RAN1
	Optional with capability signaling
	

	
	4-6
	Support of rate matching and TBS scaling
	
	
	Yes
	
	No
	
	
	RAN1
	Mandatory with capability signaling 
	

	
	4-7
	Support of transmit diversity
	(note: pending RAN4 specification)
	
	Yes
	single antenna port transmission is assumed by the UE
	No
	
	
	RAN1
	Optional with capability signaling
	

	
	4-8
	Support of low T2 min
	
	
	Yes
	Radio latency of V2X lower than 20ms cannot be guaranteed
	No
	
	
	RAN1
	Mandatory with capability signaling
	

	5. Shortened TTI and PT
	5-1
	Short processing time operation 
	1) Configuration of short processing time
2) Support of n+3 processing time between UL DCI and PUSCH transmission 
3) Support of n+3 processing time between PDSCH and DL HARQ feedback transmission in PUCCH.
4) support of n+3 processing time for aperiodic CSI reporting triggered by DCI formats 0, 0A, 0B, 4, 4A, 4B.   
 
	
	Yes
	Network cannot utilize short processing time
	Yes
	 
	Already agreed UE capability signaling: 
* UE capability is reported per band combination. For each band combination the maximum number of supported CCs for short processing time are reported. The reported number of carriers apply to all the FS-type(s) supported. The supported FS-type(s) are also reported per band combination.. 
* The maximum number of CSI processes for aperiodic CSI is also reported for each band combination
	RAN1
	Optional with capability signaling
	

	 
	5-2
	EPDCCH with SPT
	Support of EPDCCH and short processing time on different serving cells.
	5-1
	Yes
	Network cannot utilize EPDCCH and SPT on different carriers
	Yes
	 
	Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	
	5-3
	sTTI operation
	
1) DL/UL configuration of stti length
2) sDCI monitoring in PDCCH and CRS based SPDCCH
3) Transmission of SPUCCH in formats 1, 3 and 4
4) Transmission of UL TM1 subslot/slot based PUSCH 
5) Configuration and decoding of CRS based subslot/slot based PDSCH incl. higher layer configured SPDCCH rate-matching mode

	 
	Yes
	Network cannot schedule slot/subslot data transmission


	Yes
	 
	Already agreed UE capability signaling: 
* different sTTI capabilities for different UL/DL sTTI length combinations and for each band of the reported band combinations. 
* UE capability is reported on skipping subframe processing to start processing slot/subslot PDSCH/PUSCH
* UE capability is reported on the maximum number of blind decodes in USS in one subframe for CCs configured with sTTI operation, including both legacy DCI formats and sDCI
* UE capability is reported on the supported processing timeline sets for subslot operation 
	RAN1
	Optional with capability signaling


	

	
	5-4
	A-CSI for sTTI
	Support of aperiodic CSI feedback for sTTI

	5-3
	Yes
	Network cannot utilize CSI on subslot/slot PUSCH
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	5-5a
	DMRS based SPDCCH for non-MBSFN subframe
	Support of sDCI monitoring in DMRS based SPDCCH for non-MBSFN subframe 

	5-3
	Yes
	Network cannot utilize DMRS based SPDCCH for non-MBSFN subframe 
	Yes
	 
	
	RAN1
	Optional with capability signaling
	

	
	5-5b
	DMRS based SPDCCH for MBSFN subframe
	Support of sDCI monitoring in DMRS based SPDCCH for MBSFN subframe
	5-3
	Yes
	Network cannot utilize DMRS based SPDCCH for MBSFN subframe
	Yes
	 
	
	RAN1
	Optional with capability signaling
	

	 
	5-6
	SPDCCH monitoring on SPDCCH resource sets with different RS types
	Support of monitoring sDCI in SPDCCH resource sets with different RS types in a slot/subslot 
	5-3 and 5-5a or 5-5b
	Yes
	Network cannot utilize SPDCCH resource sets with different RS types
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	
	5-7
	TM8 for slot PDSCH
	1) configuration and decoding of TM8 for slot PDSCH 

	5-3 

	Yes
	Network cannot utilize TM8 based slot PDSCH
	 Only for TDD
	 
	 
	RAN1
	Optional with capability signaling
	

	 
	5-8a
	TM9 for slot/subslot PDSCH for non-MBSFN subframe
	1) configuration and decoding of TM9 for slot/subslot PDSCH for non-MBSFN subframe

	5-3
 
	Yes
	Network cannot utilize TM9 based subslot/slot PDSCH for non-MBSFN subframe
	Yes
	 
	TM9 for subframe PDSCH is prerequisite

	RAN1
	Optional with capability signaling
	

	 
	5-8b
	TM9 for slot/subslot PDSCH for MBSFN subframe
	1) configuration and decoding of TM9 for slot/subslot PDSCH for MBSFN subframe

	5-3
 
	Yes
	Network cannot utilize TM9 based subslot/slot PDSCH for MBSFN subframe
	Yes
	 
	TM9 for subframe PDSCH is prerequisite

	RAN1
	Optional with capability signaling
	

	 
	5-9a
	TM10 for slot/subslot PDSCH for non-MBSFN subframe
	1) configuration and decoding of TM10 for slot/subslot PDSCH for non-MBSFN subframe

	5-3
 
	Yes
	Network cannot utilize TM10 based subslot/slot PDSCH for non-MBSFN subframe
	Yes
	 
	 TM10 for subframe PDSCH is prerequisite
	RAN1
	Optional with capability signaling
	

	 
	5-9b
	TM10 for slot/subslot PDSCH for MBSFN subframe
	1) configuration and decoding of TM10 for slot/subslot PDSCH for MBSFN subframe

	5-3
 
	Yes
	Network cannot utilize TM10 based subslot/slot PDSCH for MBSFN subframe
	Yes
	 
	 TM10 for subframe PDSCH is prerequisite
	RAN1
	Optional with capability signaling
	

	 
	5-10
	Dynamic Tx Diversity fallback for TM8 slot  PDSCH or TM9/10 based slot/subslot PDSCH
	1) Configuration and decoding of TM8 for slot PDSCH , TM9/TM10 for slot/subslot PDSCH TX diversity fallback 
	5-3
5-6 for TM8
and/or
5-7 for TM9
and/or
5-8 for TM10
 
	Yes
	Network cannot utilize Tx diversity fallback for TM8, TM9 or TM10 
	Yes
	 
	Separate UE capability for TM8 and TM9+TM10 support of txdiv has already been agreed and included in 36.331.
	RAN1
	Optional with capability signaling
	

	 
	5-11
	Tx Diversity for SPUCCH
	SPUCCH format 1/1a/1b/3 transmission with Tx Diversity
	5-3
	Yes
	Network cannot utilize Tx diversity for SPUCCH format 1/1a/1b/3
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	 
	5-12
	TM2 for slot/subslot PUSCH
	1) configuration of TM2 for slot/subslot PUSCH
2) Transmission of sublsot/slot based PUSCH 
* UE capability is reported on supported maximum number of layers for slot/subslot PUSCH
	5-3
TM2 for subframe PUSCH
	Yes
	Network cannot utilize UL TM2 for sulot/subslot PUSCH
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	 
	5-13
	Simultaneous reception of slot/subslot and subframe PDSCH
	Support of simultaneous reception of subframe and slot/subslot PDSCH.
	5-3
	Yes
	Network cannot utilize simultanenous reception of subframe and slot / subslot PDSCH 
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	 
	5-14
	Simultaneous transmission of UL channels of different lengths across carriers
	Support of simultaneously transmission of UL channels with different lengths across different carriers
* capability reported per band/band combination
	5-3
	Yes
	Network cannot utilize simultanenous transmission of subslot/slot UL channels of different lengths in different carriers across carriers 
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	 
	5-15
	EPDCCH with sTTI
	Support of EPDCCH and sTTI on different serving cells.
	5-3
	Yes
	Network cannot utilize EPDCCH and sTTI on different carrier 
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	 
	5-16
	SRS triggering on sDCI
	Support of SRS triggers in DCI formats 7.x for FS2
	5-3
	Yes
	Network cannot utilize SRS triggers in DCI 7.x 
	Only for TDD
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	
	5-17
	SPS for sTTI
	1) Configuration of SPS with sTTI
2) Monitoring of sDCI for SPS activation and deactivation,
3) Decoding of SPS subslot/slot based PDSCH 
4) Transmission of SPS slot/subslot based PUSCH
	5-3
SPS support for 1ms TTI
	Yes
	Network cannot utilize SPS for sTTI 
	Yes
	 
	 
	RAN1
	Optional with capability signaling
	

	 
	5-18
	L1 based SPDCCH reuse
	1) Configuration of L1 based SPDCCH reuse 
2) Rate-matching of subslot/slot based PDSCH around SPDCCH resources according to configured L1 based SPDCCH reuse method
	5-3
	Yes
	Network cannot utilize L1 indication of rate matching method of sublsot/slot based PDSCH around SPDCCH resources 
	Yes
	 
	 
	RAN1
	Optional with capability signaling
	

	 
	5-19
	Configurable cyclic shift for 1ms TTI UL SPS
	1) Configuration of cyclic shift in SPS  for 1ms TTI UL SPS operation. 
2) Transmission of DMRS for SPS PUSCH using the configured cyclic shift
	SPS support for 1ms TTI
	Yes
	SPS using different configured CS values not possible
	Yes
	 
	 Already agreed UE capability signaling
	RAN1
	Optional with capability signaling
	

	
	5-20
	Support of UL asynchronous HARQ sharing between different TTI lengths for an UL serving cell


	
Support of UL asynchronous HARQ sharing between different TTI lengths for an UL serving cell

	5-3
	yes
	
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	6. LTE_HRLLC
	6-1
	Subframe PDSCH repetitions
	1) Configuration of subframe PDSCH repetition
2) Operation incl. reception of subframe PDSCH repetition 
	Semi-static CFI
	Yes
	Network cannot utilize subframe PDSCH repetitions for such UE
	Yes
	 
	
	RAN1
	Optional with capability signalling
	

	
	6-2
	Slot PDSCH repetitions
	1) Configuration of slot PDSCH repetition
2) Operation incl. reception of slot PDSCH repetition 
	1) Rel-15 slot PDSCH operation
2) semi-static CFI
	Yes
	Network cannot utilize slot PDSCH repetitions for such UE
	Yes
	 
	FFS if this UE capability is dependent of the UL TTI length or the number of supported CCs
	RAN1
	Optional with capability signalling
	

	
	6-3
	Subslot PDSCH repetitions
	1) Configuration of subslot PDSCH repetition
2) Operation incl. reception of subframe PDSCH repetition 
	1) Rel-15 subslot PDSCH operation 
2) semi-static CFI
	Yes
	Network cannot utilize subslot PDSCH repetitions for such UE
	FDD only
	 
	FFS if this UE capability is dependent of the UL TTI length or the number of supported CCs
	RAN1
	Optional with capability signalling
	

	
	6-4a
	Semi-static CFI
	1) Configuration of CFI for subframe/slot/subslot operation
2) Operation based on configured CFI for subframe/slot/subslot operation
	 
	Yes
	Network cannot utilize semi-static CFI for such UE
	Yes
	 
	 
	RAN1
	Optional with capability signalling
	

	
	6-4b
	Semi-static CFI pattern for radio frame
	1) Configuration of CFI pattern for each subframe for subframe/slot operation
2) Operation based on configured CFI pattern for each subframe for subframe/slot operation
	
	Yes
	
	TDD only
	
	
	RAN1
	Optional with capability signalling
	

	
	6-5a
	Subframe PUSCH SPS repetition for PCell
	1) UE supports configuration of SPS repetition for subframe PUSCH for a given SPS configuration for PCell

2) UE supports operation incl. transmission of subframe SPS UL repetition for the activated SPS configurations for PCell
	Semi-static CFI
	Yes
	Network cannot utilize subframe PUSCH SPS repetition
	Yes
	
	
	RAN1
	Optional with capability signalling
	

	
	6-5b
	Subframe PUSCH SPS repetition for PSCell
	1) UE supports configuration of SPS repetition for subframe PUSCH for a given SPS configuration for PSCell

2) UE supports operation incl. transmission of subframe SPS UL repetition for the activated SPS configurations for PSCell
	Semi-static CFI
	Yes
	Network cannot utilize subframe PUSCH SPS repetition
	Yes
	
	
	RAN1
	Optional with capability signalling
	

	
	6-5c
	Subframe PUSCH SPS repetition for SCell
	1) UE supports configuration of SPS repetition for subframe PUSCH for a given SPS configuration for SCell

2) UE supports operation incl. transmission of subframe SPS UL repetition for the activated SPS configurations for SCell
	Semi-static CFI
	Yes
	Network cannot utilize subframe PUSCH SPS repetition
	Yes
	
	
	RAN1
	Optional with capability signalling
	

	
	6-5Y
	Subframe PUSCH SPS multiple configurations
	1) UE supports configuration of multiple subframe PUSCH SPS configurations
	6-5a, 6-5b, or 6-5c  Subframe PUSCH SPS repetition
	Yes
	Network cannot utilize multiple SPS configurations for subframe PUSCH for a serving cell.
	Yes
	
	Reporting maximum number of SPS configurations on a serving cell and across serving cells 

FFS: Whether UE indicates the maximum number of supported UL SPS configurations per serving cell or across all serving cells.
	RAN1
	Optional with capability signalling
	

	
	6-6a
	Slot PUSCH SPS repetition for PCell
	1) UE supports configuration of SPS repetition for slot PUSCH for a given SPS configuration for PCell
 
2) UE supports operation incl. transmission of SPS repetition of slot PUSCH for the activated SPS configurations for PCell
	1) Rel-15 slot PUSCH operation

2) SPS for slot PUSCH

3) Semi-static CFI
	Yes
	Network cannot utilize slot PUSCH SPS repetition
	Yes
	
	
	RAN1
	Optional with capability signalling
	

	
	6-6b
	Slot PUSCH SPS repetition for PSCell
	1) UE supports configuration of SPS repetition for slot PUSCH for a given SPS configuration for PSCell
 
2) UE supports operation incl. transmission of SPS repetition of slot PUSCH for the activated SPS configurations for PSCell
	1) Rel-15 slot PUSCH operation

2) SPS for slot PUSCH

3) Semi-static CFI
	Yes
	Network cannot utilize slot PUSCH SPS repetition
	Yes
	
	
	RAN1
	Optional with capability signalling
	

	
	6-6c
	Slot PUSCH SPS repetition for SCell
	1) UE supports configuration of SPS repetition for slot PUSCH for a given SPS configuration for SCell
 
2) UE supports operation incl. transmission of SPS repetition of slot PUSCH for the activated SPS configurations for SCell
	1) Rel-15 slot PUSCH operation

2) SPS for slot PUSCH

3) Semi-static CFI
	Yes
	Network cannot utilize slot PUSCH SPS repetition
	Yes
	
	
	RAN1
	Optional with capability signalling
	

	
	6-6Y
	slot PUSCH SPS multiple configurations
	1) UE supports configuration of multiple slot PUSCH SPS configurations
	6-6a, 6-6b, or 6-6c slot PUSCH SPS repetition
	Yes
	Network cannot utilize multiple SPS configurations for slot  PUSCH for a serving cell.
	Yes
	
	Reporting maximum number of SPS configurations on a serving cell and across serving cells 


	RAN1
	Optional with capability signalling
	

	
	6-7a
	Subslot PUSCH UL SPS repetition for PCell
	1) UE supports configuration of SPS repetition for subslot PUSCH for a given SPS configuration for PCell
2) UE supports operation incl. transmission of SPS repetition of subslot PUSCH for the activated SPS configurations for PCell
	1) Rel-15 subslot PUSCH operation

2) SPS for subslot PUSCH

3) Semi-static CFI
	Yes
	Network cannot utilize subslot PUSCH SPS repetition
	FDD only
	
	 
	RAN1
	Optional with capability signalling
	

	
	6-7b
	Subslot PUSCH UL SPS repetition for PSCell
	1) UE supports configuration of SPS repetition for subslot PUSCH for a given SPS configuration for PSCell
2) UE supports operation incl. transmission of SPS repetition of subslot PUSCH for the activated SPS configurations for PSCell
	1) Rel-15 subslot PUSCH operation

2) SPS for subslot PUSCH

3) Semi-static CFI
	Yes
	Network cannot utilize subslot PUSCH SPS repetition
	FDD only
	
	 
	RAN1
	Optional with capability signalling
	

	
	6-7c
	Subslot PUSCH UL SPS repetition for SCell
	1) UE supports configuration of SPS repetition for subslot PUSCH for a given SPS configuration for SCell
2) UE supports operation incl. transmission of SPS repetition of subslot PUSCH for the activated SPS configurations for SCell
	1) Rel-15 subslot PUSCH operation

2) SPS for subslot PUSCH

3) Semi-static CFI
	Yes
	Network cannot utilize subslot PUSCH SPS repetition
	FDD only
	
	 
	RAN1
	Optional with capability signalling
	

	
	6-7Y
	Subslot PUSCH SPS multiple configurations
	1) UE supports configuration of multiple subslot PUSCH SPS configurations
	6-7 a, 6-7b, or 6-7c  subslot PUSCH SPS repetition
	Yes
	Network cannot utilize multiple SPS configurations for subslot PUSCH for a serving cell.
	FDD only
	
	Reporting maximum number of SPS configurations on a serving cell and across serving cells 



	RAN1
	Optional with capability signalling
	

	7. High capacity stationary wireless link and introduction of 1024 QAM
	7-1
	Introduction of 1024 QAM for PDSCH
	Support of 1024 QAM for PDSCH
	NA
	Yes
	No support of 1024 QAM for PDSCH
	Yes
	
	RAN1 already agreed that it is optional with capability signaling per band of band combination 
	RAN1
	Optional with capability signaling
	

	
	7-2
	DL DMRS overhead reduction
	Support of OCC4 for rank 3 and 4 transmission
	NA
	Yes
	NO support of OCC4 for rank 3 and 4 transmission
	Yes
	
	UE needs to support TM9/10
	RAN1
	Optional with capability signaling
	

	8. Further enhancements of NB-IoT
	8-1
	Narrowband wake-up signal
	1. Support of NWUS in DRX
2. Support of NWUS in eDRX.
	
	Yes
	No reduction of power consumption due to IDLE mode paging procedure.
	FDD only
	
	
	RAN1
	Optional with capability signaling
	

	
	8-2
	Early data transmission
	1. Support of UL data transmission in Msg3
	
	

	From idle mode, UL data cannot be transmitted until after Msg4.
	FDD only
	
	Implied capability and request signaling will be via NPRACH partitioning.
	RAN2
	
	

	
	8-3a
	Physical layer SR with HARQ-ACK
	1. Support of SR with HARQ-ACK

	
	Yes
	Legacy RACH procedure may be used to request UL resources in connected mode.
	FDD only
	
	
	RAN1
	Optional with capability signaling
	

	
	8-3b
	Physical layer SR without HARQ-ACK
	1. Support of SR without HARQ-ACK
	
	Yes
	Legacy RACH procedure may be used to request UL resources in connected mode.
	FDD only
	
	
	RAN1
	Optional with capability signaling
	

	
	8-4
	SPS for BSR
	1. Support of UL SPS for BSR reporting.
	
	
	Legacy RACH procedure may be used to request UL resources in connected mode.
	FDD only
	
	
	RAN2
	
	

	
	8-5
	NPRACH range enhancement
	1. Support of FDD NPRACH format 2

	
	Yes
	UE range is ambiguous beyond 40 km radius from eNB. 
	FDD only
	
	Capability signaling needed as otherwise NPDCCH order cannot be issued for NPRACH format 2 resources.
	RAN1
	Optional with capability signaling
	

	
	8-6
	System acquisition time reduction
	1. Support for additional repetitions of SIB1-NB
	
	Yes
	UE time to acquire SIB1-NB is not reduced.
	FDD only
	
	
	RAN1
	Optional with capability signaling
	

	
	8-7
	Measurement accuracy enhancement based on NSSS
	1. Support for NSSS-based RRM measurements.

	
	No
	Accuracy of UE measurements may not be improved.
	FDD only
	
	
	RAN1
	Optional without capability signaling
	

	
	8-8
	UE category NB2 for TDD
	1. Support for maximum UL TBS of 2536 bits.
2. Support for maximum DL TBS of 2536 bits
	
	
	Reduced peak rates UL and DL
	No
	
	Separate capability signaling is not needed as indicated capability is connected to UE category NB2
	RAN1
	N.A. (This feature is connected with UE category NB2)
	

	
	8-9
	2 UL/DL HARQ processes for TDD
	1. Two HARQ processes in UL
2. Two HARQ processes in DL
	
	
	Reduced peak rates UL and DL
	Yes
	
	FDD signaling already exists
	RAN1
	Optional with capability signaling
	

	
	8-10
	Non-anchor carrier paging for TDD
	1. Non-anchor carrier paging support
	
	
	Less potential for load balancing in the cell
	Yes
	
	FDD signaling already exists
	RAN2
	
	

	
	8-11
	Non-anchor carrier RACH for TDD
	1. Non-anchor carrier RACH support
	
	
	Less potential for load balancing in the cell
	Yes
	
	FDD signaling already exists
	RAN2
	
	

	
	8-12
	OTDOA positioning using NPRS for TDD
	1. RSTD measurement using original NPRS
	
	No
	No support for DL positioning method based on OTDOA
	Yes
	
	LPP/LPPa are assumed to provide signaling to indicate support. For TDD, this may be replaced by 8-17

FDD signaling already exists
	RAN1
	Optional with capability signaling
	

	
	8-13
	OTDOA positioning using PRS for TDD
	1. RSTD measurement using PRS
	
	No
	No support for DL positioning method based on OTDOA
	Yes
	
	LPP/LPPa are assumed to provide signaling to indicate support

FDD signaling already exists
	RAN1
	Optional with capability signaling
	

	
	8-15
	DL interference randomization for TDD
	1. NPDCCH interference randomization
2. NPDSCH interference randomization
	
	No
	DL performance may be degraded in the presence of inter-cell interference
	N/A
	
	
	RAN1
	Mandatory without capability signaling
	

	
	8-16
	Enhanced RACH power control for TDD
	1. Enhanced RACH power control for NPRACH transmission
2. Enhanced RACH power control for Msg3 transmission
	
	No
	RACH procedure performance is degraded
	N/A
	
	
	RAN1
	Mandatory without capability signaling
	

	
	8-17
	Enhanced NPRS for TDD
	1. RSTD measurement using enhanced NPRS
	 8-12
	No
	RSTD accuracy may reduce in inter-cell interference
	Yes
	
	LPP/LPPa are assumed to provide signaling to indicate support
	RAN1
	Mandatory with capability signaling
	

	
	8-18
	RLC-UM
	1. Support of RLC unacknowledged mode
	
	
	More RLC ARQ signaling has to be exchanged in cases where it is not needed.
	

	
	
	RAN2
	
	

	
	8-19
	Standalone mode extensions
	1. Support for multi-carrier operation with standalone anchor/non-anchor and in-band/guard-band carriers.
	
	
	Standalone NB-IoT carriers cannot be configured together with in-band/guard-band NB-IoT carriers
	
	
	
	RAN2
	
	

	
	8-20
	Access barring enhancement 
	1. Support for CE-level based access barring
	
	
	Less flexibility in the usage of the available resources during high load and thus in resolving congestion
	
	
	
	RAN2
	
	

	
	8-21
	Support of NPUSCH with 3.75kHz SCS for TDD
	Support of NPUSCH with 3.75kHz SCS for TDD
	
	Yes
	
	No
	
	
	RAN1
	Mandatory with capability signaling
	

	9. LTE_eMTC4
	9-1
	Resynchronization signal for BL/CE UE
	1. Resynchronization signal for BL/CE UE
	None
	No
	Resynchronization time impact for BL/CE UE
	N/A
	
	
	RAN1
	Optional without capability signaling
	

	
	9-2
	MTC wake-up signal for BL/CE UE
	1. Wake-up signal for BL/CE UE in DRX
2. Wake-up signal for BL/CE UE in eDRX
	ce-ModeA-r13
	Yes
	UE power efficiency impact for BL/CE UE
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-3
	UL HARQ-ACK feedback in CE mode A/B
	1. Early termination of MPDCCH monitoring by positive UL HARQ-ACK feedback in DCI (for HD-FDD, FD-FDD and TDD) in CE mode A/B
2. Early termination of PUSCH transmission by positive UL HARQ-ACK feedback in DCI (for FD-FDD and TDD) in CE mode A/B
3. Early termination of PUSCH transmission by new UL grant in DCI (for FD-FDD and TDD) in CE mode A/B

	ce-ModeA-r13
	Yes
	UE power efficiency impact in CE mode A/B
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-4
	CRS muting for BL UE
	1. CRS muting for BL UE
	
	
	
	
	
	
	RAN4
	
	

	
	9-5
	DL 64QAM support in CE mode A
	1. DL 64QAM support in CE mode A
	ce-ModeA-r13,
9-6
	Yes
	DL spectral efficiency impact in CE mode A
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-6
	Alternative CQI table in CE mode A
	1. Alternative CQI table in CE mode A
	ce-ModeA-r13
	Yes
	DL spectral efficiency impact in CE mode A
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-7
	PUSCH sub-PRB allocation in CE mode A
	1. PUSCH sub-PRB allocation in CE mode A
	ce-ModeA-r13
	Yes
	UL spectral efficiency impact and UE power efficiency impact in CE mode A
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-8
	PUSCH sub-PRB allocation in CE mode B
	1. PUSCH sub-PRB allocation in CE mode B
	ce-ModeB-r13
	Yes
	UL spectral efficiency impact and UE power efficiency impact in CE mode B
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-9
	Flexible PDSCH starting PRB in CE mode A
	1. Flexible PDSCH starting PRB in CE mode A
	ce-ModeA-r13
	Yes
	DL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-10
	Flexible PDSCH starting PRB in CE mode B
	1. Flexible PDSCH starting PRB in CE mode B
	ce-ModeB-r13
	Yes
	DL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-11
	Flexible PUSCH starting PRB in CE mode A
	1. Flexible PUSCH starting PRB in CE mode A
	ce-ModeA-r13
	Yes
	UL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-12
	Flexible PUSCH starting PRB in CE mode B
	1. Flexible PUSCH starting PRB in CE mode B
	ce-ModeB-r13
	Yes
	UL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	
	9-13
	Early data transmission in CE mode A
	1. Early data transmission in CE mode A
	
	
	Latency and UE power efficiency impact for BL/CE UE accessing CE mode A
	
	
	
	RAN2
	
	

	
	9-14
	Early data transmission in CE mode B
	1. Early data transmission in CE mode B

	
	
	Latency and UE power efficiency impact for BL/CE UE accessing CE mode B
	
	
	
	RAN2
	
	

	
	9-15
	EARFCN provisioning
	1. EARFCN provisioning
	
	
	Cell search performance impact
	
	
	
	RAN2
	
	

	
	9-16
	Reduced MIB acquisition time for BL/CE UE
	1. Reduced MIB acquisition time for BL/CE UE
	
	
	MIB acquisition time impact for BL/CE UE
	
	
	
	RAN4

	
	

	
	9-17
	Reduced SIB acquisition time for BL/CE UE
	1. Reduced SIB acquisition time for BL/CE
	
	
	SIB acquisition time impact for BL/CE UE
	
	
	
	RAN2
	
	

	
	9-18
	Relaxed monitoring for cell reselection for BL/CE UE
	1. Relaxed monitoring for cell reselection for BL/CE UE
	
	
	UE power consumption impact for BL/CE UE
	
	
	
	RAN2
	
	

	
	9-19
	Improved access/load control for idle mode BL/CE UE
	1. Improved access/load control for idle mode BL/CE UE
	
	
	No improved access/load control for idle mode BL/CE UE
	
	
	
	RAN2
	
	

	
	9-20
	Support for higher velocity for BL/CE UE
	1. Support for higher velocity for BL/CE UE
	
	
	No support for higher velocity for BL/CE UE
	
	
	
	RAN4
	
	

	
	9-21
	Lower UE power class for BL UE
	1. Lower UE power class (14 dBm) for BL UE
	
	
	No support for 14-dBm power class for BL UE
	
	
	
	RAN4
	
	

	
	9-22
	New gaps for dense PRS configuration
	1. New gaps for dense PRS configuration
	
	
	No new gaps for dense PRB configuration
	
	
	
	RAN4
	
	

	10. Enhanced CA utilization
	10-1
	Support periodic CSI reporting for dormant serving cells
	Support periodic CSI reporting for dormant serving cells
	eCA
	Yes
	Network cannot obtain the channel state information for dormant serving cells 
	Yes
	
	
	RAN2
	Optional with capability signaling
	

	11. Control plan latency reduction
	11-1
	RAR processing time reduction
	1. support of RAR processing time reduction to 4ms
2. configuration of RAR processing time reduction
	
	Yes
	RAR processing time reduction is not supported.
	Yes
	
	
	RAN1
	Optional with capability signaling
	

	12. SRS antenna switching
	12-1
	Support 1T4R SRS antenna switching
	Support 1T4R SRS antenna switching
	1T4R
	Yes
	Network cannot fully obtain the channel status for the 4 antennas.
	Yes
	
	Per band of band combination
	RAN1
	Optional with capability signaling
	

	
	12-2
	Support 2T4R SRS antenna switching with 2 pairs of antennas
	Support 2T4R SRS antenna switching with 2 pairs of antennas
	2T4R
	Yes
	Network cannot fully obtain the channel status for the 4 antennas.
	Yes
	
	Per band of band combination
	RAN1
	Optional with capability signaling
	

	
	12-3
	Support 2T4R SRS antenna switching with 3 pairs of antennas
	Support 2T4R SRS antenna switching with 3 pairs of antennas
	2T4R
	Yes
	Network cannot fully obtain the channel status for the 4 antennas.
	Yes
	
	Per band of band combination
	RAN1
	Optional with capability signaling
	

	13. Advanced CSI CBSR
	13-1
	Support CBSR for advanced CSI
	Support amplitude restriction for advanced CSI codebook
	Advanced CSI
	Yes
	Network cannot control the beam direction and power that selected by UE
	Yes
	
	Per band of band combination
	RAN1
	Optional with capability signaling
	

	14. Alternative 6-bit MCS table
	14-1
	Support of 6-bit MCS table
	1. 6-bits MCS table
2. Configuration of the N_RB scaling for TBS selection
	
	Yes
	No support of 6-bit MCS  table
	Yes
	
	
	RAN1
	Optional with capability signalling
	



