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1   Background
During RAN4#90Bis meeting, WF [1] was approved with the following agreements:

Issue 8: Requirements applicability for mandatory with capability features
· Option 1: Define applicability for all mandatory with capability features
In this contribution, we share our views on this.

2   Discussion

RAN1 define UE feature list with mandatory without UE capability and mandatory with UE capability, i.e. they have different priority for UE implementation and test. Mandatory features with UE capability give UE the chance to declare whether it is ready for IODT testing one feature for a certain time duration. RAN discussed how to management those NR UE capability by using one unified principle, but most companies prefer to decide those features one a case by case basis, it means those features cannot be equally treated with those mandatory features without UE capability, we prefer to define applicability for all mandatory with capability features.
Proposal 1: Define applicability for all mandatory with capability features.

As per the agreed UE feature list [2~4], we extracted mandatory with capability features as shown below for existing test cases and all mandatory with capability features for NR UE demodulation as attached in the Annex part. From our point of view, test applicability needs to be defined for the following mandatory with capability features:
	Feature Components
	Test applicability
	Applicable test cases

	supported maximum number of MIMO layers
	Maximum 4 MIMO layers for FR1
	4-1 in Table 5.2.3.1.-6 for PDSCH FDD

4-1 in Table 5.2.3.2.1-6 for PDSCH TDD

	
	Maximum 2 MIMO layers for R2
	2-1 ~ 2-6 in Table 7.2.2.2.1-4 for PDSCH TDD

	Support number of active TCI states per BWP per CC , including control and data
	Support 2 active TCI states per BWP per CC including control and data
	All test cases including both 

	Maximum number of configured TCI states per CC for PDSCH
	2 configured TCI states per CC for PDSCH
	

	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port
	2 additional DMRS with 1 symbol FL DMRS for type 1
	

	Support DMRS type  {type 1, both type 1 and type 2}
	Type 1
	All PDSCH test cases

	CSI-RS and CSI-IM reception for CSI feedback
	Supported max #  {from 1 to 32} of configured NZP-CSI-RS resources per CC
	All cases

	
	Supported max #  {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256} of ports across all configured NZP-CSI-RS resources per CC
	All cases with max 2 or 4 ports across all configured NZP CSI-RS resources per CC

	
	Supported max # {1,2,4,8,16,32} of configured CSI-IM resources per CC
	

	
	Supported max # {1, 2, 3 … 32} simultaneous NZP-CSI-RS resources per CC
	All cases with 1 simultaneous NZP-CSI-RS resources per CC

	CSI report framework
	Maximum number {1, 2, 3, 4} of periodic CSI report setting per BWP for CSI report
	Maximum 1 periodic CSI report setting per BWP for CSI report

	
	Maximum number {1, 2, 3, 4} of aperiodic CSI report setting per BWP for CSI report
	Maximum number 1 of aperiodic CSI report setting per BWP for CSI report

	
	UE can process Y {from 1 to 8} CSI report(s) simultaneously in a CC. CSI reports can be P/SP/A CSI and any latency class and codebook type
	

	Type I single panel codebook
	A list of supported combinations, each combination is {Max # {2, 4, 8, 12, 16, 24, 32} of Tx ports in one resource, Max # {from 1 to 64} of resources and total # {from 2 to 256} of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
	

	
	Supported Codebook Mode(s): {“Mode-1 only”, “Mode-1 and Mode-2”}
	

	
	Max # {1:8} of CSI-RS resource in a resource set
	

	Basic DL PT-RS
	Support 1 port of PTRS for FR2
	All FR2 cases with 1 port PT-RS configured

	PDSCH mapping type B
	Support of PDSCH mapping type B
	PDSCH cases with PDSCH mapping type B configured


Proposal 2: Test applicability needs to be defined for the above mandatory with capability signaling for corresponding test cases.
3   Conclusion / Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal1: Define applicability for all mandatory with capability features.
Proposal2: Test applicability needs to be defined for the above mandatory with capability signaling for corresponding test cases.
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		#

		Feature group

		Components

		Prerequisite feature groups 
(listed in this sheet only)

		TSG-RAN decision



		2-3

		PDSCH MIMO layers

		1. Supported maximal number of MIMO layers

		2-1

		 



For single CC standalone NR, it is mandatory with capability signaling 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 signaling. 

It is not expected that there is a signaling change (i.e. signaling 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

		

Mandatory with capability signaling

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



		2-6a

		Support 1+2 DMRS (downlink)

		1. Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port

		2-5

		Mandatory with capability signaling



		 2-10

		 Support DMRS type (downlink)

		Support DMRS {type 1, both type 1 and type 2} 

		 

		Type 1 is mandatory with capability signaling.

 

Type 2 is optional with capability signaling. 



		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

4a. Supported max # simultaneous NZP-CSI-RS resources per CC

5. Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs

5a. Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC



		2-32

		Mandatory with capability signaling

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-4a: candidate values {1, 2, 3 … 32}



Component-5: candidate values {8, 16, 24, …, 248, 256}

Component-5a: candidate values {8, 16, 24, … 128 }





		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



		

		Mandatory with capability signaling



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



		2-33b

(New FG)

		SP CSI-RS 

		1. Support SP CSI-RS



		2-1

		Mandatory with capability signaling



		2-35

		CSI report framework 



		1. Maximum number of periodic CSI report setting per BWP for CSI report

1a. Maximum number of periodic CSI report setting per BWP for beam report

2. Maximum number of aperiodic CSI report setting per BWP for CSI report

2a. Maximum number of aperiodic CSI report setting per BWP for beam report

2b. Maximum number of configured aperiodic CSI triggering states in CSI-AperiodicTriggerStateList per CC, 

3. Maximum number of semi-persistent CSI report setting per BWP for CSI report

3a. Maximum number of semi-persistent CSI report setting per BWP for beam report

4. 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.

5. 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

		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}







		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

		Mandatory with capability signaling 

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}



		2-44

		Basic DL PTRS

		Support 1 port of PTRS

		

		Mandatory with UE capability signaling for FR2

Optional for FR1



		2-51

		TRS

(CSI-RS for tracking)

		1. Support TRS BW

2. TRS burst length (X), 

3. Max # of TRS resource sets (per CC) UE is able to track simultaneously

4. Max # of TRS resource sets configured to UE per CC

5. Max # of TRS resource sets configured to UE across CCs





		 2-50

		Mandatory with capability signaling

Component-2:

candidate values {1 , ”both 1 and 2”}. UE is mandated to report “both 1 and 2”

Component-3: Candidate value set: {1 to 8}

Component-4: Candidate value set: {1 to 64} 

UE is mandated to report at least 8 for FR1 and 16 for FR2. 

Component-5: Candidate value set: {1 to 256} 

UE is mandated to report at least 16 for FR1 and 32 for FR2.



		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

		

		

		Mandatory with capability signaling



		3-4

		More than one TCI state configurations per CORESET

		

		

		Mandatory with capability signaling which shall be set to ‘1’



		5-6

		PDSCH mapping type A with less than 7 OFDM symbols 

		For type 1 CSS with dedicated RRC configuration and USS, PDSCH mapping type A with less than 7 OFDM symbols

		

		Mandatory with capability signaling which shall be set to “1”



		5-6a

		PDSCH mapping type B

		

		

		Mandatory with capability signaling



		5-7

		Interleaving for VRB-to-PRB mapping for PDSCH

		

		

		Mandatory with capability signaling



		5-26

		Semi-static rate-matching resource set configuration for DL

		1) Bitmap 1/2/3

2) controlResourceSet

		

		Mandatory with capability signaling



		5-27a

		Dynamic rate-matching control resource set for DL

		

		

		Mandatory with capability signaling



		5-28

		Rate-matching around LTE CRS

		

		

		Mandatory with capability signaling



		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

		

		Mandatory with capability signaling



		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

		

		Mandatory with capability signaling



		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



		

		Optional with capability signaling



		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

		{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]

		Optional with capability signaling



		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

		

		Mandatory with capability signaling



		8-1

		Dynamic power sharing for LTE-NR DC

		When total transmission power exceeds Pcmax, UE scales NR transmission power.

		EN-DC

		Mandatory with capability signaling



		8-1a

		Operation A with single UL Tx case 1 

		

		EN-DC

		Mandatory with capability signaling 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










