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In this document, we discuss proposed changes to the NR UE feature list. 




Beam correspondence
Optional/mandatory for beam correspondence is undecided.
2-20 Beam correspondence
	2-20
	Beam correspondence
	1. Support Beam correspondence
2. When CA is configured, whether the same beam correspondence relationship for beam management is supported across CCs. 
Note: RAN4 to check the feasibility for component-2, e.g. intra-band or inter-band
	 
	Yes
	Beam correspondence is not supported
	Type 1
	N.A.
	N.A.
	
	Note: Beam correspondence means each Tx port can be beamformed in a desirable direction but does not imply setting phase across ports
	
	 Mandatory with capability signaling for FR2
Not supported in FR1 



Proposal 1: 
Beam correspondence is mandatory with capability signaling in FR2, not supported in FR1.
Beam correspondence across different CCs in the same band is the same capability as beam correspondence within a CC.
Beam correspondence across different CCs in different bands is not supported.


SRS-based UL beam management
Feature 2-30 is currently named Uplink beam management, although it only covers the version that primarily relates to UEs without beam correspondence capability. This feature should be optional. 
2-30 UL beam management
	2-30
	SRS-based 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).
	
	Yes
	Uplink beam management is not supported
	Type1
	N.A.
	N.A.
	
	
	
	Optional, with capability signaling
Component-2, candidate value set is {2, 4, 8, 16} 
Component-3, candidate value set is {from 1 to 8}



Proposal 2: 
SRS-based uplink beam management should be optional with capability signaling.  


No analog beamforming in FR1
2-26 and 2-27 are analog beamforming related and are not applicable to FR1.
	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, 

	
	Yes
	Rx beam switching is not supported
	Type 1
	N.A.
	N.A.
	
	
	
	Support Rx beam switching is mandatory for bands at least > 6GHz

Componet-2: candidate value set {2, 3, 4, 5, 6, 7, 8}
Not supported in FR1

	2-27
	Beam switching
	1. Maximum number of Tx + Rx  beam changes a UE can conduct during a slot across the whole band CC . 
This number is defined as per SCS
Note: it is assumed that spec enable the possibility to restrict the same beam across intra-band CCs
	2-24
	Yes. 
	No restriction on the maximum number of Tx+Rx beam change for a slot
	Type 1
	N.A.
	N.A
	
	
	
	Only applicable to FR2
Candidate value set: {4, 7, 14}




Proposal 3: 
For FR1, there is no need to define features 2-26 and 2-27. 

Number of TCI states for PDSCH
The number of configurable TCI states is not yet decided. Set the minimum supported to 64. In addition, add a note saying that when a TCI state for PDSCH includes QCL-TypeD in FR1, the UE should ignore the spatial QCL information.
	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
	Yes
	Only one TCI state can be supported

	Type 1 
	N.A. 
	N.A.
	
	Note: UE is required to track only the active TCI states
Note: when a TCI state includes QCL-TypeD in FR1, the UE ignores the Rx beamforming parameters
	
	Mandatory with capability 
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 



Proposal 4: 
[bookmark: _Hlk528972324]For FR1, when a TCI state includes QCL-TypeD in FR1, the UE ignores the Rx beamforming parameters.


CSI-RS reception
There is a conflict between the value range of Component-4 and Component-4a. For example, when Component-4a is set to 1 and the UE supports 1 DL CC, the value of Component-4 should be also 1. Correct this by ignoring Component-4a when conflict occurs. In addition, for FR1, when a CSI-RS resource configuration includes QCL-TypeD, the UE ignores the spatial QCL information, since analog beamforming restriction doesn’t apply. 
	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
	Yes
	CSI acquisition is not supported
	Type 3
	N.A.
	N.A.
	
	Note: all the candidate values are the range of capability signaling which doesn’t determine whether UE is mandatory to support all the signaling values.
Note: The components exclude NZP CSI-RS for beam management
Note: when a CSI-RS resource configuration includes QCL-TypeD in FR1, the UE ignores the the Rx beamforming parameters
Note: Component-4 value is ignored when the number of configured CCs times Component-4a value is less than Component-4
	
	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 {2, 4, 8, 12, 16, 24, …, 248, 256}
Component-5a: candidate values {2, 4, 8, 16, 24, … 128 }




Proposal 5: 
Align the value range of components 5 and 5a with that of component 2, by adding values (2, 4, 12), in order to avoid conflicting settings. 
Add a note to clarify that the components (1 through 5a) exclude the number of NZP CSI-RS used for beam management (L1 RSRP) report. 
There is a conflict between the value range of Component-4 and Component-4a.  When conflict occurs, ignore the Component-4 value. 
For FR1, when a CSI-RS resource configuration includes QCL-TypeD, the UE ignores the Rx beamforming parameters. 
No need to change the already defined value ranges. Note that it has been agreed that the UE does not need to support more than 2 CSI-RS ports per CC in FR2. Therefore, the following must be maintained: 
· Component-1:  Minimum value 1 (1 resource per CC)
· Component-2:  Minimum value 2 (minimum number of CSI-RS ports per CC in FR2)
· Component-3:  Minimum value 1 (1 interference measurement resource)
· Component-4:  Minimum value 5 (can be overwritten by 4a for less than 5 CCs)
· Component-4a:  Minimum value 1 (1 simultaneous resource per CC)
· Component-5:  Minimum value 8 (can be overwritten by Component-1)
· Component-5a:  Minimum value 8 (can be overwritten by Component-1)

TRS
The minimum mandatory values for configured TRS is undecided. 

	2-51
	TRS
(CSI-RS for tracking)
	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
	Yes
	TRS is not supported
	Type 1
	N.A.
	N.A.
	
	
	
	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 [8 or 16 or 32] for FR2. To be decided in plenary. 
Component-5: Candidate value set: {1 to 128} to be decided in plenary
UE is mandated to report at least X16 for FR1 and Y16 for FR2. X and Y are to be decided in plenary. 



Proposal 6: 
Avoid non-backward compatible changes to the already agreed parameter ranges. 
The minimum number of TRS for FR2 should be aligned with that for FR1. 
The values for across CCs should be set at twice the per CC values. 


Rate matching
DM-RS and PT-RS rate matching was not included in the current wording. 
2-33a Supported PDSCH RE-mapping patterns
	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, DM-RS, PT-RS and CRS, CORESET and SSB and bitmap configured in 5-26/27/27a)
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, DM-RS, PT-RS and CRS, CORESET and SSB and bitmap configured in 5-26/27/27a)
Note: patterns are counted as per slot per CC
	
	Yes
	PDSCH RE mapping is not supported
	Type 4
	No need
	Yes
	
	
	
	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





Proposal 7: 
Include DM-RS, PT-RS and 5-27a in the number of rate matching patterns.

Remaining decisions on optional/mandatory
In the feature list, there are missing definitions for optional/mandatory for several features. We propose to add the following.  
	1-8
	RLM based on a mix of SS block and CSI-RS signals
	
	1-4 and 1-7
	Yes
	UE does not support RLM based on a mix of SS block and CSI-RS signals
	Type 4
	No need
	No need
	
	
	RAN1
	 Optional with capability signaling

	5-27a
	Dynamic rate-matching control resource set for DL
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	 Optional with capability signaling

	6-18
	Supplemental uplink with dynamic switch
	DCI based selection of PUSCH carrier
	6-16
	Yes
	
	Type 3
	N.A.
	N.A.
	
	This is conditioned on the support of SUL band combination(s). The band combination definition is up to RAN4.
	
	Optional with capability signaling

	8[5-30c]
	Dynamic indication of MCS tables with new RNTI for PUSCH
	1) Dynamic indication of MCS tables using new RNTI for PUSCH
	5
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
	
	Optional with capability signaling

	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

	
	Yes
	No support of periodic L1-RSRP report 
	Type 1
	N.A.
	N.A.
	
	
	
	Mandatory with UE capability at least for FR2 
 Mandatory with capability signaling for FR1

	2-22
	Aperiodic beam report
	1. Support report on PUSCH
	
	Yes
	No support of aperiodic L1-RSRP report
	Type 1
	N.A.
	N.A.
	
	
	
	Mandatory with UE capability at least for FR2
Optional with capability signalling

	2-38
	CSI report without PMI
	Support CSI report without PMI
	2-35
	Yes
	CSI report without PMI is not supported
	Type 4
	No need
	Yes
	
	RAN1 to clarify whether it depends on SRS Tx switch
	
	Optional with capability signaling



Proposal 8:
Resolve remaining definitions of optional/mandatory as noted in the tables in this contribution. 

1. Conclusions
In this contribution, the following proposals have been made:

Proposal 1: 
Beam correspondence is mandatory with capability signaling in FR2, not supported in FR1. 
Beam correspondence across different CCs in the same band is the same capability as beam correspondence within a CC.
Beam correspondence across different CCs in different bands is not supported.
Proposal 2: 
SRS-based uplink beam management should be optional with capability signaling.  
Proposal 3:
For FR1, there is no need to define features 2-26 and 2-27. 
Proposal 4: 
For FR1, when a TCI state includes QCL-TypeD in FR1, the UE ignores the Rx beamforming parameters.
Proposal 5: 
[bookmark: _GoBack]In 2-33, align the value range of components 5 and 5a with that of component 2, by adding values (2, 4, 12), in order to avoid conflicting settings. 
Add a note to clarify that the components (1 through 5a) exclude the number of NZP CSI-RS used for beam management (L1 RSRP) report. 
There is a conflict between the value range of Component-4 and Component-4a.  When conflict occurs, ignore the Component-4 value. 
For FR1, when a CSI-RS resource configuration includes QCL-TypeD, the UE ignores the Rx beamforming parameters. 
No need to change the already defined value ranges. Note that it has been agreed that the UE does not need to support more than 2 CSI-RS ports per CC in FR2. Therefore, the following must be maintained: 
· Component-1:  Minimum value 1 (1 resource per CC)
· Component-2:  Minimum value 2 (minimum number of CSI-RS ports per CC in FR2)
· Component-3:  Minimum value 1 (1 interference measurement resource)
· Component-4:  Minimum value 5 (can be overwritten by 4a for less than 5 CCs)
· Component-4a:  Minimum value 1 (1 simultaneous resource per CC)
· Component-5:  Minimum value 8 (can be overwritten by Component-1)
· Component-5a:  Minimum value 8 (can be overwritten by Component-1)
Proposal 6: 
Avoid non-backward compatible changes to the already agreed parameter ranges. 
The minimum number of TRS for FR2 should be aligned with that for FR1. 
The values for across CCs should be set at twice the per CC values. 
Proposal 7: 
Include DM-RS, PT-RS and 5-27a in the number of rate matching patterns.
Proposal 8:
Resolve remaining definitions of optional/mandatory as noted in the tables in this contribution. 
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