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In this contribution, we provide our views on the UE features for the following topics based on the latest UE feature list in [1].
· [bookmark: _GoBack]MC
· TEI
UE features for MC
For FG40-5b, the following components were agreed in the last RAN1 meeting.
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot


FG 49-5b is about enhanced Type-3 codebook triggering in DCI format 1_3. It is to apply the legacy feature group of enhanced Type-3 codebook triggering (i.e., FG 25-6) to DCI format 1_3 and all the components are copied with adaptive modification. For component 4, if the UE supports two HARQ-ACK codebooks in the one slot, two HARQ-ACK codebooks should include Type-3 codebook. In the legacy, there are more than one feature groups for different cases on two HARQ-ACK codebooks (e.g., FG 11-4 for slot+slot/sub-slot, 11-4a for sub-slot+sub-slot). Therefore, 'in [11-4]' should be removed so that all the cases are covered. 
Proposal 1: Component 4 in FG 49-5b should be confirmed with the following modification.
· Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
In last meeting, the following proposal was discussed.
	Proposal 2-4-1:
· Introduce following FGs, details are FFS
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching


The unified TCI indication is supported for legacy DCI formats and CS-RNTI is used to scrambled the CRC for the DCI formats. However, CS-RNTI is not supported for DCI format 1_3. It means unified TCI indication by DCI format 1_3 is not supported and therefore the corresponding feature is not needed.
[bookmark: _Hlk163150566]Proposal 2: There should be no need to introduce feature group for unified TCI indication by DCI format 1_3.
In the legacy, if the UE supports more than one BWPs, the UE should support BWP switching including DCI-based BWP switching and timer-based BWP switching. This is not relevant to the DCI formats. Therefore, there is no need to introduce feature group on DCI format 1_3/0_3 based BWP switching.
[bookmark: OLE_LINK15]Proposal 3: There should be no need to introduce feature group for DCI format 1_3/0_3 based BWP switching.
UE features for TEI
In RAN1#116, RAN2 sent an LS to RAN1 in R1-2401679 for clarification of FG 55-6 family as follows.  In this section, our views on the remaining issues are provided. 
	Furthermore, RAN2 identified the following open issues regarding the FG 55-6 family and would like to kindly request RAN1 to provide feedback on the questions.
	FG
	Work Item
	Questions

	55-6 family
	TEI18
	It seems there's a missing relationships (e.g. pre-requisite etc.) between 11-2 family and 55-6 family, which have not been implemented. 
Furthermore, it seems 55-6 family is not self-contained as 11-2 family. For example, whether the following restriction in FG 11-2a/f and FG 11-2c/11-2g is also applicable to FG55-6a/f and 55-6c/g?
	The UE may report either FG 11-2a or FG 11-2f, but not both.
The UE may report either FG 11-2c or FG 11-2g, but not both.



Another example is whether there’s one-to-one correspondence for FG 55-6e as for FG 11-2e?
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)



It would be helpful for RAN2 if RAN1 can provide all the relevance within 11-2 family to the 55-6 family so that 55-6 family is self-contained, as in R1-2205320 and any information captured in FG 11-2 family in TR 38.822. 

	55-6h
	TEI18
	Component 3 and 4 values are missing from the R1 features list. RAN2 is wondering whether this follows the companion feature in Rel-17 FG23-2-1e as mentioned in the note, the X per CC and Across CC are as follow respectively:
Component3: {4, 8, 16, 32, 44, 64, no limit}
Component 4: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

Also in Rel-17, this is also reported per SCS. Should Rel-18 follow the same as Rel-17?


· Topic 3: UE capabilities with "across all CCs”
In R1-2312705, some features (i.e. FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5, FG 40-7-2a, FG 42-1/1a/1b/2/2a/2b, FG 55-6h) indicating capability “across all CCs” have different granularity, i.e. either per band, per BC or per FS. 
RAN2 thinks the definition of “across all CCs” for a feature group with “per BC” granularity is clear, but further clarification of “across all CCs” is needed if the feature group’s granularity is per band or per FS.
Therefore, RAN2 would like to ask RAN1 to further clarify the granularity of “across all CCs” for the above listed feature groups if their granularity are per band/per FS in Rel-18 RAN1 NR UE features list. 
Additionally, RAN2 also would like to ask RAN1 to clarify the granularity of “across all CCs”  for the below Rel-17 capabilities for correction:
· mTRP-CSI-EnhancementPerBand-r17
· mTRP-CSI-EnhancementPerBC-r17
· mTRP-GroupBasedL1-RSRP-r17
· unifiedJointTCI-mTRP-InterCell-BM-r17
· mTRP-PDCCH-Case2-1SpanGap-r17
· mTRP-PDCCH-legacyMonitoring-r17



For 55-6 family, the intention is to reuse the same signalling structure of 11-2 family. Therefore, the corresponding restrictions/notes of 11-2 family should also be applied to 55-6 family. Therefore, it is proposed to update 55-6 family as follows. 
Proposal 4: Update 55-6 family as follows. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	55. TEI18
	55-6c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	1.Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
- Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
- Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15

2. Supported span arrangement for CA
- Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}

	FG11-2b for (7, 3) or (4, 3) span based PDCCH monitoring;

FG55-6b for (2, 2) span based PDCCH monitoring with additional restriction(s)
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 

PDCCH monitoring capability is 3
When a UE reports both FG 11-2c and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

	55. TEI18
	55-6d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured for NR-DC operation with Rel-16 PDCCH monitoring on all the serving cells
	Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	FG11-2 for (7, 3) or (4, 3) span based PDCCH monitoring;

FG55-6 for (2, 2) span based PDCCH monitoring with additional restriction(s)
	If the UE reports pdcch-BlindDetectionCA-r16,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
-	-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
-	the value of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is 1,
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
Note: If a UE supports FG 55-6a or FG 55-6f, then the capability defined by FG 55-6a or FG 55-6f is applied to FG 55-6d.
 
When a UE reports both FG 11-2d and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

	55. TEI18
	55-6e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	FG11-2b for (7, 3) or (4, 3) span based PDCCH monitoring;

FG55-6b for (2, 2) span based PDCCH monitoring with additional restriction(s)
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)

If the UE reports pdcch-BlindDetectionCA-r15,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
-	Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15
Otherwise, if N_(NR-DC,max,r15)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability
-	Candidate values for pdcch-BlindDetectionMCG-UE-r15 is [0, 1, 2]
-	Candidate values for pdcch-BlindDetectionSCG-UE-r15 is [0, 1, 2]
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 >= N_(NR-DC,max,r15)^(DL,cells)
If the UE reports pdcch-BlindDetectionCA-r16,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16>= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is [0, 1]
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is [0, 1]
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
Note: If a UE supports FG 55-6c or FG 55-6g, then the capability defined by FG 55-6c or FG 55-6g is applied to FG 55-6e.

When a UE reports both FG 11-2f and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

	55. TEI18
	55-6g
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers with restriction for non-aligned span case
	1.Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
-Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
-Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
2.UE supports aligned span and non-aligned span
In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot
	FG11-2b for (7, 3) or (4, 4) span based PDCCH monitoring;

FG55-6b for (2, 2) span based PDCCH monitoring with additional restriction(s)
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3

When a UE reports both FG 11-2g and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6



Conclusion
In this section, the proposals on UE features on MC and TEI are summarized. 
UE features for MC
Proposal 1: Component 4 in FG 49-5b should be confirmed with the following modification.
· Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
Proposal 2: There should be no need to introduce feature group for unified TCI indication by DCI format 1_3.
Proposal 3: There should be no need to introduce feature group for DCI format 1_3/0_3 based BWP switching.
UE features for TEI
Proposal 4: Update 55-6 family as follows. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	55. TEI18
	55-6c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	1.Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
- Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
- Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15

2. Supported span arrangement for CA
- Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}

	FG11-2b for (7, 3) or (4, 3) span based PDCCH monitoring;

FG55-6b for (2, 2) span based PDCCH monitoring with additional restriction(s)
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 

PDCCH monitoring capability is 3
When a UE reports both FG 11-2c and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

	55. TEI18
	55-6d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured for NR-DC operation with Rel-16 PDCCH monitoring on all the serving cells
	Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	FG11-2 for (7, 3) or (4, 3) span based PDCCH monitoring;

FG55-6 for (2, 2) span based PDCCH monitoring with additional restriction(s)
	If the UE reports pdcch-BlindDetectionCA-r16,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
-	-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
-	the value of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is 1,
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
Note: If a UE supports FG 55-6a or FG 55-6f, then the capability defined by FG 55-6a or FG 55-6f is applied to FG 55-6d.
 
When a UE reports both FG 11-2d and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

	55. TEI18
	55-6e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	FG11-2b for (7, 3) or (4, 3) span based PDCCH monitoring;

FG55-6b for (2, 2) span based PDCCH monitoring with additional restriction(s)
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)

If the UE reports pdcch-BlindDetectionCA-r15,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
-	Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15
Otherwise, if N_(NR-DC,max,r15)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability
-	Candidate values for pdcch-BlindDetectionMCG-UE-r15 is [0, 1, 2]
-	Candidate values for pdcch-BlindDetectionSCG-UE-r15 is [0, 1, 2]
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 >= N_(NR-DC,max,r15)^(DL,cells)
If the UE reports pdcch-BlindDetectionCA-r16,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16>= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is [0, 1]
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is [0, 1]
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
Note: If a UE supports FG 55-6c or FG 55-6g, then the capability defined by FG 55-6c or FG 55-6g is applied to FG 55-6e.

When a UE reports both FG 11-2f and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

	55. TEI18
	55-6g
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers with restriction for non-aligned span case
	1.Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
-Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
-Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
2.UE supports aligned span and non-aligned span
In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot
	FG11-2b for (7, 3) or (4, 4) span based PDCCH monitoring;

FG55-6b for (2, 2) span based PDCCH monitoring with additional restriction(s)
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3

When a UE reports both FG 11-2g and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6
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