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A preliminary RAN1 NR UE feature list in [1] was submitted to RAN1 #106-e for information only. A formal baseline [2] is agreed during RAN1 #107-e. Some views for Rel-17 UE features for DSS and MR-DC are summarized in this contribution.
[bookmark: _Ref129681832]Discussion
The corresponding UE feature tables for DSS and MR-DC in [2] is cited in the appendix. We have the following views on the current UE features.
UE features for DSS
Regarding the component bullet 7 for FG 34-1 and the component bullet 7 for FG 34-2:
· FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell
If a UE supports cross-carrier scheduling from SCell to PCell/PSCell, it should supports USS set(s) for DCI format 0_1, 1_1 configured on sSCell for CCS from sSCell to PCell/PSCell. However, monitoring DCI format 1_2 and DCI format 0_2 is introduced in Rel-16, thus a UE can selectively support this feature. 
Proposal 1: Update bullet 7 for FG 34-1 and bullet 7 for FG 34-2 to be “USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to PCell/PSCell; and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)”.

Regarding the component bullet 12 for FG 34-1 and the component bullet 10 for FG 34-2:
· FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
The typical case of PCell SCS 15 kHz and sSCell SCS 30 kHz in DSS is taken as an example. When a UE reports to support USS(s) configured in the symbols other than the first 3 symbols of a slot, the PDCCH monitoring occasion(s) location should not be restricted. Even if a UE reports that it supports USS(s) only configured on the first 3 symbols of a slot, the UE should support USS(s) configured on sSCell within the first 3 symbols of any sSCell slot, instead of within the first 3 symbols of any first sSCell slot of the two sSCell slots overlapping with the PCell slot. Otherwise the efficiency of offloading PDCCH from PCell to sSCell is significantly affected.
Proposal 2: Remove bullet 12 for FG 34-1 and bullet 10 for FG 34-2.

Regarding the component bullet 15 for FG 34-1 and the component bullet 13 for FG 34-2:
· FFS: Precoder granularity of REG-bundle size when CCS from sSCell to PCell/PSCell is configured
We don’t see the necessary to introduce this component. We propose to remove it.
Proposal 3: Remove bullet 15 for FG 34-1 and bullet 13 for FG 34-2.

According to the agreements of RAN1 #107e, we have the following two proposals.
	Agreement
· Following approaches for PDCCH monitoring and BD limit handling is supported for Type A UE
· Additional simplifications to PDCCH monitoring 
· Type A UE as per RAN1#105-e agreement and
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’ 
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’




Proposal 4: Add bullet 16 for FG 34-1 as “no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’”.
Proposal 5: Add bullet 17 for FG 34-1 as “simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’”.

UE features for MR-DC
Regarding the component bullet 5 of FG 35-1, as discussed in RAN1 #107-e meeting, maximum number of temporary RS resource sets reuses the maximum number of NZP-CSI-RS resource sets. In addition, RAN2 holds the same opinion with RAN1 on reusing the value of maxNrofNZP-CSI-RS-ResourceSets, which can be found in the excerpt below in RRC CR from RAN2 [3]. Therefore, maximum number of temporary RS resource sets that can be configured to UE per CC is 64. Regarding the component bullet 6, there is no need to keep “FFS” on the maximum number of temporary RS resource sets that can be configured to UE across CCs. The “FFS” in bullet 6 can be removed.
	SCellActivationRS-Config information element
-- ASN1START
-- TAG-SCELLACTIVATIONRS-CONFIG-START

SCellActivationRS-Config-r17 ::= SEQUENCE {
    scellActivationRS-Id-r17          SCellActivationRS-ConfigId-r17,
    resourceSet-r17                   NZP-CSI-RS-ResourceSetID,
    gapBetweenBursts-r17              INTEGER (2..31)                                                            OPTIONAL, -- Need R
    qcl-Info-r17                      SEQUENCE (SIZE(1..maxNrofAP-CSI-RS-ResourcesPerSet)) OF TCI-StateId,
    ...
}

-- TAG-SCELLACTIVATIONRS-CONFIG-STOP
-- ASN1STOP

	maxNrofNZP-CSI-RS-ResourceSets          INTEGER ::= 64      -- Maximum number of NZP CSI-RS resource sets per cell
maxNrofNZP-CSI-RS-ResourceSets-1        INTEGER ::= 63      -- Maximum number of NZP CSI-RS resource sets per cell minus 1


Proposal 6: Update bullet 5 for FG 35-1 to be “Maximum number of temporary RS resource sets that can be configured to UE per CC is 64”. 
Proposal 7: Update bullet 6 for FG 35-1 to be “Maximum number of temporary RS resource sets that can be configured to UE across CCs is 256”. 
Regarding the components bullet 7 and 8, they are only associated with Alt2 (Reuse A-TRS triggering framework). However, according to RAN2 agreements for TRS-based Scell activation [4], Alt1 (Bitmap approach in MAC-CE) is adopted. Therefore, it is unnecessary to discuss them anymore.
Proposal 8: Remove components bullet 7 and 8.
Regarding the component bullet 9, for any issue of unlicensed bands, the existing Rel-16 solution for per-UE capability can be reused. Therefore, no additional restrictions are required.
Proposal 9: Update bullet 9 for FG 35-1 to be “FFS: Support of temporary RS based SCell activation on one or more from {FR1 FDD, FR1 TDD, FR2}”.
Regarding the note in the components for FG 35-1, it should be removed. Temporary RS is based on tracking RS, it is not related to FG 2-33 which is associated to CSI feedback with CSI-RS for channel measurement and IM. 
Proposal 10: Remove the note in the components for FG 35-1.  
Proposal 11: Adopt the aggregate changes in Appendix for FG 35-1.

Conclusion
Based on above analysis, we have the following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Update bullet 7 for FG 34-1 and bullet 7 for FG 34-2 to be “USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to PCell/PSCell; and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)”.
Proposal 2: Remove bullet 12 for FG 34-1 and bullet 10 for FG 34-2.
Proposal 3: Remove bullet 15 for FG 34-1 and bullet 13 for FG 34-2.
Proposal 4: Add bullet 16 for FG 34-1 as “no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’”.
Proposal 5: Add bullet 17 for FG 34-1 as “simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’”.
Proposal 6: Update bullet 5 for FG 35-1 to be “Maximum number of temporary RS resource sets that can be configured to UE per CC is 64”. 
Proposal 7: Update bullet 6 for FG 35-1 to be “Maximum number of temporary RS resource sets that can be configured to UE across CCs is 256”. 
Proposal 8: Remove components bullet 7 and 8.
Proposal 9: Update bullet 9 for FG 35-1 to be “FFS: Support of temporary RS based SCell activation on one or more from {FR1 FDD, FR1 TDD, FR2}”.
Proposal 10: Remove the note in the components for FG 35-1. 
Proposal 11: Adopt the changes in Appendix for FG 35-1.
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Appendix 
1. NR_DSS
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 34. NR_DSS
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
	[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)]
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell
3) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
4) FFS: #unicast DCI limits for PCell/PSCell scheduling
· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
6) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell; and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)
12) FFS: frame boundary alignment between PCell/PSCell and sSCell
13) FFS: Precoder granularity of REG-bundle size when CCS from sSCell to PCell/PSCell is configured

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’
	6-5 [, 34-1]
	Yes
	
	
	Per BC
	No
	Applicable to FR1 only
	
	[Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, (15, 60) for N=4, {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}]

Note: The CCS from sSCell to Pcell is applicable to FR1 only but there can be other Scells in FR2 configured for the UE
	Optional with capability signalling

	 34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)
1. Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
1. FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell
1. USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)
1. USS sets for DCI formats 0_0,1_0
1. Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
1. FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters
1. FFS: #unicast DCI limits for PCell/PSCell scheduling
· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
6) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 configured on sSCell for CCS from sSCell to Pcell/PSCell; and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling
9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)
10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
12) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling) per BWP are 1 and 3, respectively
14) FFS: frame boundary alignment between PCell/PSCell and sSCell
15) FFS: Precoder granularity of REG-bundle size when CCS from sSCell to PCell/PSCell is configured
16) no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
17) simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’

	6-5
	Yes
	
	
	Per BC
	No
	Applicable to FR1 only
	
	[Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, (15, 60) for N=4, {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}]

Note: The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE
	Optional with capability signalling





1. LTE_NR_DC_enh2
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 35. LTE_NR_DC_enh2
	35-1
	TRS RS for SCell activation
	
1) TRS for SCell activation is aperiodic and triggered by MAC CE
2) Temporary RS is based on aperiodic TRS
3) Temporary RS is triggered within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell
4) A P-TRS of the to-be-activated Scell is indicated as a QCL source for the temporary RS in case of known Scell same as existing specification
5) FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC is 64{1 … 16}
6) FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs is 256{1 … 256}
7) FFS: Maximum number of triggering states for temporary RS based Scell activation by a MAC-CE {1 … 64}
8) FFS: Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}
9) FFS: Support of temporary RS based SCell activation on one or more from {FR1 FDD, FR1 TDD, FR1 unlicensed, FR2}

[Note: following are reported via the legacy feature, FG2-33 
· Maximum number of configured NZP-CSI-RS resources per CC
· Maximum total number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Maximum number simultaneous NZP-CSI-RS resources per CC
· Maximum total number of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs]

	6-5
	Yes
	N/A
	
	[Per UE/Per BC/Per band]
	[No/Yes]
	[No/Yes]
	
	[The NZP-CSI-RS configured as temporary RS for fast SCell activation are not considered when counting the maximum NZP-CSI-RS configurations of FG2-33]
	Optional with capability signalling




