	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Type (see R2-1712078)
	RAN WG recommendation
	MTK view

	2 -1
	Basic PDSCH reception
note: for both slot based and non-slot based
	1. Data RE mapping
2. Single layer transmission
	 
	 
	Mandatory
	Mandatory

	2-1a
	PDSCH beam switching
	1. Time duration to determine and apply spatial QCL information from DCI for current PDSCH reception
Note: candidate value will be decided after feature is completed. (note: this may not needed)
	2-1
	[Type-3] 
	 Possible candidate values: [14], [26], [28] (symbols)
	Mandatory on 26

	2-1b
	[DL MU-MIMO support]
[depending on the completion of the feature ]
	1. [Semi-static port subset restriction for rate matching] --- Depend on the completion of the RE mapping on unused DMRS REs-- depending on the completion of the feature
2. [Maximum number of MU MIMO layers, candidate values: [0,2,4] ]
3. [Number of MU TCI states]
	2-1
	 
	
	

	2-1c
	PDSCH MIMO layers
	1. Maximal number of MIMO layers, candidate values: [1,2,4,8] 
	2-1
	Type 3
	
	2/4 layers: band-dependent (RAN plenary decision) for FR1, 2 as mandatory for FR2

	2-1d
	TCI states for PDSCH
	1. Support number of active TCI states per CC: [1, 2, 4, 8 ]: 
	2-1
	Type 1 
	
	2 as Mandatory, [4,8] per signaling

	2-2
	Basic downlink DMRS
Note: for both slot based and non-slot based  
	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 
	2-1
	
	Mandatory without UE capability
	Mandatory

	 2-2a
	 Support DMRS type (downlink)
	Support DMRS [type 1, type 2 ]
	 2-2
	
	 At least one of the type is mandatory
	Mandatory for both type-1 and type-2

	2-2b
	Supported 2 symbols front-loaded DMRS(downlink)
	1. Support 2 symbols FL-DMRS
2. Support 2 symbol FL DMRS and 2 additional DMRS symbols
	
	
	Recommend Plenary to decide whether the two component-1 and 2 will be separate FG or not. 
	Mandatory

	2-2c
	Support 1+3 DMRS symbols(downlink)
	1. Support 1 symbol FL DMRS and 3 additional DMRS symbols
	
	
	
	Mandatory

	2-2f
	Downlink PRB bundling (downlink)
	Support dynamic PRB bundling indication via DCI
	2-1
	Type 4
	
	Optional

	2-4
	Basic PUSCH transmission
	Data RE mapping
Single layer (single Tx) transmission
	 
	 
	Mandatory without UE capability
	Mandatory

	2-4a
	PUSCH transmission coherence
	1. Transmission coherence [non-coherent, partial-non-coherent, full-coherent]
	2-4
	Type 1
	
	Non-coherent is mandatory, partial-coherent/full-coherent are optional

	2-4b
	Codebook based PUSCH MIMO transmission 
	1. Supported codebook based PUSCH MIMO with maximal number of supported layers, [1, 2, 4]
	2-4a
	Type 3
	
	Mandatory with 2Tx up to 2 layers

	`2-4c
	non-codebook based PUSCH transmission
	1. Maximal number of supported layers (non-reciprocity based non-codebook transmission scheme): [1, 2, 4]
	[2-4a]
	Type 3
	 Optional 
	optional

	2-4d
	Reciprocity based PUSCH transmission 
	Support reciprocity based PUSCH precoding 
	2-4c
	Type 1
	
	Optional

	2-4e
	PUSCH frequency hopping
	Support Intra-slot frequency hopping
	2-4
	
	
	Mandatory

	2-7
	Basic DMRS (uplink)
Note: for both slot based and non-slot based  
	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 
	
	
	Mandatory without UE capability 
	Mandatory

	2-7a
	 Support DMRS type (uplink)
	Support DMRS [type 1, type 2 ]
	 2-7
	
	At least one of the type is mandatory. Recommend plenary to select either one or both as mandatory
	Mandatory for both type-1 and type-2

	2-7b
	Support 2 symbols front-loaded uplink DMRS(uplink)
	1. Support 2 symbols FL-DMRS
2. Support 2 symbol FL DMRS and 2 additional DMRS symbols
	2-7
	
	Recommend Plenary to decide whether component-1 and 2 will be separate FG or not.
	Mandatory 

	2-7c
	Support 1+3 uplink DMRS symbols(uplink)
	1. Support 1 symbol FL DMRS and 3 additional DMRS symbols
	2-7
	
	
	Mandatory

	2-8
	Beam correspondence
	1. Support Beam correspondence 
	 
	Type 1
	Mandatory at least for above 6Ghz bands
	Optional, conditioned on “receiving beam selection”

	2-10
	Periodic beam management report
	1. Support report on Short-PUCCH
2. Support report on Long-PUCCH
	
	Type 1
	Mandatory at least for above 6Ghz bands
Try to align with CSI acquisition framework 
	Mandatory

	2-11
	Aperiodic beam management report
	1. Support report on PUSCH
	
	Type 1
	Mandatory at least for above 6Ghz bands
	Mandatory

	2-12
	Semi-persistent beam management report
	1. Support report on S-PUCCH
2. Support report on L-PUCCH
	
	Type 1
	Optional
	Optional

	2-9
	SSB/CSI-RS for beam management and failure detection
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) to measure L1-RSRP within a slot shall not exceed MB_1 

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

3. Supported density of CSI-RS [1 only, 3 only, both 1 and 3]
	
	Type 1
	Support MB_1 =8 SSB/CSI-RS resources is mandatory for at least for >6Ghz bands

At least density of CSI-RS =3 is mandatory for at least >6Ghz bands

	1. MB_1 = 8 for above-6

2. MB_2=8 for above-6

3. 3 only

	
	Beam reporting timing
	1. The number of symbols between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RB
Further discussion on the unit of RB (in absolute time or number of symbols using data numerology)
	2-10
	
	Alt 1: [14,28,42 (symbols)]  --- 28 is mandatory at least for > 6GHz
Alt2: Same as minimum CSI acquisition time?
	42

	
	Receiving beam selection 
	1. Support Rx beam switching procedure using CSI-RS resource repetition "ON" 

	2-10
	Type 1
	Support Rx beam switching is mandatory for bands at least > 6GHz
	1.Mandatory for FR2, optional for FR1

	
	Beam switching
	1. Maximum number of Tx + Rx  beam changes a UE can conduct during a slot across the whole band CC . 

	
	Type 1
	Several possible candidate values [4, 7, 14] for plenary to consider.
	[bookmark: _GoBack]UE is expected to switch beam at symbol level, no need for this feature and suggest to remove.

	
	A-CSI-RS beam switching
	1. Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KB symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS). 
Further discussion on the unit of KB (in absolute time or number of symbols using data numerology)
	
	Type1
	Several possible candidate values [14, 26, 28, 42] for plenary to consider. 
	26

	2-10
	Beam failure recovery
	1. Maximal number of CSI-RS resources configured for monitoring PDCCH quality  

2. Maximal number of different SSBs for monitoring PDCCH quality  

	 
	Type 1
	Component-1: [0, 1, 2, 3, 4, 8] for plenary to select


	1. 2 as mandatory
2. 2 as mandatory


	
	Basic CSI feedback
	1. Type I single panel codebook based PMI
2. 2Tx codebook
3. Support CSI reporting for semi-open-loop
	
	
	Mandatory without UE capability
	
Mandatory

	
	Periodic CSI report
	1. Support report on Short-PUCCH
2. Support report on Long-PUCCH
	
	
	Mandatory without UE capability
	Mandatory

	
	Aperiodic CSI report
	1. Support report on PUSCH
	
	
	Mandatory without UE capability
	Mandatory

	
	Semi-persistent CSI report
	1. Support report on S-PUCCH
2. Support report on L-PUCCH
	
	Type 1
	Optional
	Optional

	
	CSI report framework for type I feedback
	1. Maximum number of periodic CSI report setting [1, 3, 4]
2. Maximum number of aperiodic CSI report setting [1, 3, 4]
3. Maximum number of semi-persistent CSI report setting [1, 3, 4]
4. Support of omission of part 2 for PUSCH based reporting --[mandatory?]
5. Maximum number of links between CSI reporting settings and resource settings [how to count the links?]
6. UE support K CSI processing units where each unit can calculate one CSI report within a Tc time. Candidate values: [1, x, y, z]
7. Minimum time Tc duration for processing a CSI (FFS on the definition of the duration: between “reference resource” or CSI-RS transmission and the CSI report )
	2-12
	Type 4
	
	Need clarification; see tdoc for amendments

	2-11
	CSI-RS reception for CSI feedback
	[1. Maximal number of CSI-RS resources per CC for CSI acquisition candidate values: [2, 3, 4, 6, 8] --- 2 is mandatory
2. Maximal number of CSI-RS ports in one CSI-RS resource [8, 12, 16, 24, 32] --- 8 is mandatory
3. Total number of CSI-RS ports per CC [16, 24, 32] -- (Note: need to discuss whether the total number includes CSI-RS for BM) -- 16 is mandatory]

Supported a list of combinations of [# of resource, total number of CSI-RS ports across all resources, maximum # of CSI-RS ports per resource]  
	2-11
	Type 3
	[(1, 2, 4, 8) Tx ports in one CSI-RS resource is mandatory]

[Total number of CSI-RS ports per CC with <=16 is mandatory]
	Mandatory; see tdoc for amendments

	2-12
	Type I feedback (single panel)
	1. Supported a list of combinations of [# of resource, total number of CSI-RS ports across all resources linked to the report setting, maximum # of CSI-RS ports per resource]  
2. Supported mode [Mode-1, Mode-2]

	2-11
	Type 3
	Mandatory to support 2Tx codebook on all bands
	Mandatory (8Tx for sub6G and 2Tx for mmW)

	 
	Type I feedback (multi-panel)
	1. Maximum number of CSI-RS Tx ports across panels = [Values?]
[2. A list of multi-panel codebook with parameters (N_g, N1, N2, O1, O2)]
3. Supported Mode [Mode-1, Mode-2]
	2-11
	Type 3
	Optional
	Optional

	2-13
	Type II feedback 
	2. Number of Tx (4, 8, 12, 16, 24, 32) with parameters (N1, N2, O1, O2, L) 
3. Support amplitude scaling type [wideband, subband]
6. Support Type II report type and channel type combination: [A-CSI on PUSCH, A-CSI on long-PUCCH, P-CSI (Part 1) on long-PUCCH, SP-CSI on long-PUCCH]
	
	Type 4
	Optional
	Optional

	2-14
	Type II feedback for beamformed CSI-RS
	2. Number of Tx (4, 8, 12, 16, 24, 32) with parameters (L) 
3. Support amplitude scaling type [wideband, subband]
	
	Type 4
	Optional
	Optional

	2-14a
	Amplitude subset restriction for type II codebook 
	Support amplitude subset restriction
	2-13
	Type 4
	Optional
	Optional

	2-14b
	Bit allocation for amplitude scaling and phase for type II codebook
	Support unequal bit allocation for amplitude scaling and phase
	2-13
	Type 4
	Optional
	Optional

	2-13a
	Amplitude subset restriction for type II codebook 
	Support amplitude subset restriction
	2-13
	Type 4
	Optional
	Optional

	2-13b
	Bit allocation for amplitude scaling and phase for type II codebook
	Support unequal bit allocation for amplitude scaling and phase
	2-13
	Type 4
	Optional
	Optional

	2-14
	
	
	
	
	 
	

	2-14
	CSI report framework for type II feedback
	1. Maximum number of periodic CSI report setting [1, 3, 4]
2. Maximum number of aperiodic CSI report setting [1, 3, 4]
3. Maximum number of semi-persistent CSI report setting [1, 3, 4]
4. Support of omission of part 2 for PUSCH based reporting --[mandatory?]
5. Maximum number of links between CSI reporting settings and resource settings [how to count the links?]
	2-13
	Type 4
	 
	Optional

	2-15
	Downlink PTRS
	1. Number of port [1, 2] – Support 1 port is mandatory 
2. Threshold set for determine PTRS density, candidate values []
	 
	Type 1
	The support of PTRS is mandatory for above 6Ghz
	Sub-6: Optional

mmW: Mandatory. Support number of port=2
UE report preferred thresholds

	2-16
	Uplink PTRS
	1. Number of port if >1
2. Threshold set for determine PTRS density 
	 
	Type 1
	The support of PTRS is mandatory for above 6Ghz
	Sub-6: Optional

mmW: Mandatory. Support number of port=2
UE report preferred thresholds

	2-17
	TRS
	1. Support of TRS (mandatory)
2. Support Partial band TRS (BW less than BWP)
3. Support narrow band TRS (BW less than 20PRBs)  
	 
	Type 4
	The support of TRS is mandatory
	mandatory

	2-18
	SRS resource 
	
2. Maximum number of aperiodic SRS resources per CC per slot = [7, x, y, z] --- 7 is mandatory
3. Maximum number of periodic CSI-RS resources per CC per slot = [7, x, y, z] --- 7 is mandatory

	 
	Type 4
	 
	FFS

	2-18a
	A-SRS transmission
	1. Minimum time interval between DCI triggering and A-SRS transmission [2 slots, other values?]  --- 2 slots are mandatory
	
	
	
	FFS

	2-18b
	SRS ports
	1. maximum number of SRS port [1, 2, 4]
	
	
	
	2 ports is mandatory 

	2-19
	SRS configuration
	 [1. Support of coherent transmission for consecutively repeated SRS of the same SRS port within a slot with no power or frequency change] 
[2. Support of coherent Tx across slots with no RB or power change]
5. [Support SRS transmiision on Rx ports not configured as Tx port ? ]
6. [Indication of interruption in Rx due SRS port reselection]

1. Maximum number of simultaneous transmitted SRS resources
	
	Type 4
	 
	

	
	SRS Tx switch
	3. Support SRS Tx port switch 
	
	
	
	Optional 

	
	SRS carrier switch
	4. Support inter-cell switch
	
	
	
	Optional

	
	SRS inter-BWP switch
	5. Support inter-BWP switch
	
	
	
	Optional

	2-20
	N separate CQI table for URLLC
	1. N separate CQI table for URLLC
	
	
	
	FFS






