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1. Introduction
In this contribution, we provide our initial views on UE features for NR_DSS and LTE_NR_DC_enh2.

2. Discussion

FG34-1: Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)
For the components listed in FG34-1, we propose following:
· Square blacket from “[with search space restrictions]” should be removed.
· For 2), we propose to clarify the restrictions for Type A and delete “FFS”. For “in same [slot/symbol]”, Type A restriction should be slot-level and not symbol-level. In addition, “in same slot” is misleading and not aligned with the agreement at RAN1#105-e meeting. We propose to update as “in same overlapping [slot(s)/symbol]”.
· For 3), RAN1 has agreed to apply the same handling as for Type-B at RAN1#107-e meeting. We propose to delete “FFS” and capture the same description as for Type-B.
· For 4), we propose to approve this component in general and delete “FFS”. Then, we propose to add “FFS” on the 3rd bullet “N is based on pair of …”. The reason is that SCS other than 15kHz for PCell/PSCell is now FFS.
· For 6), we propose to enable for a UE to report supported band pair(s) for {P(S)Cell, sSCell} with sSCell SCS for each pair for the given band combination the UE reports FG34-1. For a given CA band combination, there could be various frequency bands such as FDD, TDD, and unlicensed bands, with inter-band CCs and intra-band CCs with various SCS configurations. Such report is essential to address the issues of implementation/testing.
· For 7), since DCI format 0_2/1_2 is based on the other FGs, there should be “(if supported)” for 0_2 and 1_2. With this, we are OK to delete “FFS”.
· For 8), following RAN1#107-e agreement have been achieved and hence shall be captured. Regarding the overlap time resolution, it should be “symbol”.
· 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’
· For 9), we are OK to delete “FFS” (with adding “(if supported)” on DCI format 0_2/1_2).
· For 10), we are OK to delete “FFS” with clarifying that the BD/CCE limit on the P(S)Cell is based on the scaling factor a regardless of whether the sSCell is activated/deactivated.
· 11) should not be part of FG34-1 and should be based on a separate FG. We propose to create a new FG, FG34-4, for this.
· For 12), we propose to confirm this with clarifying that the PDCCH monitoring occasion(s) here means the monitoring occasion(s) on PCell/PSCell and on sSCell for cross-carrier scheduling to PCell/PSCell. The fundamental assumption/scenario of this Rel-17 DSS enhancements, cross-carrier scheduling from an SCell to PCell/PSCell, is that the PDCCH monitoring is limited in the first 3 OFDM symbols of the PCell/PSCell and hence PDCCH offloading to the other cell is necessary. We do not think this is restrictive to the network/operation as this has been the original assumption that motivates cross-carrier scheduling from SCell to PCell/PSCell.
· For 13), we propose to clarify that in FG34-1, the number of CORESETs on sSCell for PCell/PSCell scheduling is up to one, and the number of search space sets on sSCell for PCell/PSCell cross-carrier scheduling per BWP is up to 3. Since the cross-carrier scheduling from sSCell to PCell/PSCell is enabled only by USS sets with non-fallback DCI formats, large numbers of CORESET/search space sets are not necessary. 
· For 14) and 15), “FFS” should be deleted. Support of FG18-7 (unaligned CA) and/or FG3-7 (precoder granularity of CORESET size) do not mean the corresponding feature is supported for PCell/PSCell and sSCell. If necessary, separate UE capabilities should be introduced.
Based on the above, we propose to update the FG34-1 as in the table below. The proposed changes are highlighted by red. Yellow highlight is the remaing FFS that should be resolved during the meeting.

FG34-2: Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
The difference between Type-A (FG34-1) and Type-B (FG34-2) is the restriction for search space set / PDCCH monitoring. Therefore, most of the changes proposed for FG34-1 above are directly applicable to FG34-2. The only difference from FG34-1 is the component 2 – that is, symbol-level overlapping of sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell is allowed for Type B.

FG34-3: Precoder-granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
Considering that the scenario of the Rel-17 DSS feature is low band(s), it is useful to enable precoder-granularity of CORESET size as an optional feature. We propose to specify FG34-3 that a UE can indicate support or wideband RS CORESET (precoder-granularity = CORESET size) on P(S)Cell, sSCell or both P(S)Cell and sSCell. 

FG34-4: sSCell dormant BWP operation
sSCell dormant BWP operation should not be combined with the basic FGs of cross-carrier scheduling from sSCell to PCell/PSCell. So far, SCell dormant BWP operation was supported in Rel-16 with FG18-4/4a but these FGs do not indicate support of sSCell dormant BWP operation. Therefore, we propose to create a new FG for this. 

FG35-1: TRS for SCell activation
For components listed in FG35-1, we propose the following:
· For 5), we propose to discuss the value in the meeting. At RAN1#107-e meeting, RAN1 has agreed that the max number of NZP CSI-RS resource set configurations for temporary RS per serving cell is 16 (=maxNrofNZP-CSI-RS-ResourceSetsPerConfig). On the other hand, RAN2 has agreed that maxNrofSCellActRS-r17 = 255 captured in the 38.331 running CR (see attachment in R1-2200890). We propose to discuss which value to pick.
· For 6), we suggest to keep “FFS” and discuss together with 5).
· Based on the RAN2’s agreement (Alt.1 is adopted as informed in R1-2200890), components 7) and 8) are no longer necessary. We propose to delete them.
· For 9), we propose to delete “FFS” and confirm the component (for clarification, we propose to add “for the given band combination”. With this, we are OK with “Per-BC” for this FG35-1 and “NO” for both columns of “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation”. 
· We propose to add the following component 10) to clarify the supported bandwidth of the TRS for SCell activation. The additional TRS bandwidths supported as part of Rel-16 TEI shall not belong to FG35-1 (can be a separate FG, see FG35-2).
· Component 10):	For operation without shared spectrum channel access, the bandwidth of the TRS for SCell activation is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, the bandwidth of the TRS for SCell activation is the minimum of 48 and  resource blocks, or is equal to  resource blocks.
· Regarding “[Note: following are reported via the legacy feature, FG2-33…”, we are OK to delete it.
· Regarding the note column “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”, we are OK to delete this.
Based on the above, we propose to update the FG35-1 as in the table below. The proposed changes are highlighted by red. 

FG35-2: supported temporary RS bandwidth for 10MHz UE channel bandwidth
In Rel-16, additional TRS bandwidths are supported for FDD 10MHz UE channel bandwidth with an optional UE capability signalling. Similar to the legacy TRS case, a separate FG is necessary for the additional TRS bandwidth for temporary RS. We propose to add a new FG, FG35-2, to accommodate this case as in the table below.
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Proposed UE feature lists for NR_DSS and 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

	 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)CellFFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters
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)
· FFS: 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)
5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS 
· P(S)Cell SCS is 15kHz
· The UE reports supported band pair(s) for {P(S)Cell, sSCell} and sSCell SCS from {15kHz, 30kHz, 60kHz} for each pair
7) FFS: USS set(s) for DCI format 0_1, 1_1, 0_2 (if supported), 1_2 (if supported)  (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell
8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
· BD and CCE handling on P(S)Cell based on the scaling factor a unchanged regardless of whether the sSCell is activated/deactivated
9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
10) FFS: PDCCH monitoring occasion(s) on PCell/PSCell and on sSCell for cross-carrier scheduling to PCell/PSCell 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) per BWP are 1 and 3, respectively
12) FFS: frame boundary alignment between PCell/PSCell and sSCell
13) FFS: Precoder granularity of REG-bundle CORESET size when CCS from sSCell to PCell/PSCell is configured
6) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’
	FFS6-5 [, 34-1]
	Yes
	
	
	FFSPer BC
	No
	FFSApplicable to FR1 only
	
	FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) [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 overlappingsame [slot(s)/symbol] of PCell/PSCell and sSCell
1. USS sets for DCI formats 0_1, 1_1, 0_2 (if supported),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 Configuration of scaling factor α for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
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)
· FFS: 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)
FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
· P(S)Cell SCS is 15kHz
· The UE reports supported band pair(s) for {P(S)Cell, sSCell} and sSCell SCS from {15kHz, 30kHz, 60kHz} for each pair
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2 (if supported),1_2 (if supported) (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell
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. Following are the FFS overlap handling 
· 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’
9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2 (if supported),1_2  (if supported) on PCell/PSCell USS set(s)
10) Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
· BD and CCE handling on P(S)Cell based on the scaling factor a unchanged regardless of whether the sSCell is activated/deactivated
11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
12) FFS: PDCCH monitoring occasion(s) on PCell/PSCell and on sSCell for cross-carrier scheduling to PCell/PSCell 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 CORESET size when CCS from sSCell to PCell/PSCell is configured
FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

	6-5FFS
	Yes
	
	
	FFSPer BC
	No
	FFSApplicable to FR1 only
	
	FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) [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

	
	34-3
	Precoder-granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
	
1) Precoder granularity of CORESET size can be configured {on sSCell, on PCell/PSCell, or on both sSCell and PCell/PSCell}

2) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell} among the candidate pair(s) reported in FG34-1 or FG34-2

	34-1 or 34-2
	
	
	
	Per-BC
	
	
	
	
	

	
	34-4
	sSCell dormant BWP operation
	BD and CCE handling on P(S)Cell based on the scaling factor a is unchanged regardless of whether the sSCell BWP is dormant/non-dormant
	34-1 or 34-2
	
	
	
	
	
	
	
	
	




	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\Temporary] RS [based/for] SCell activation
	[SCell activation with the assistance of temporary RS/TRS]
1. [TRS/Temporary RS] for SCell activation is aperiodic and triggered by MAC CE
1. FFS: Temporary RS is based on aperiodic TRS and FFS other signals
1. FFS: Temporary RS is only configuredtriggered within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell
1. FFS: A SSB P-TRS of the to-be-activated Scell can beis indicated as a QCL source for the temporary RS in case of known Scell same as existing specification
1. FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … [15 or 255]16}
1. FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 255256}
1. FFS: Maximum number of triggering states for temporary RS based Scell activation by a MAC-CE {1 … 64}
1. FFS: Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}
1. FFS: Support of temporary RS based SCell activation on one or more from {FR1 FDD, FR1 TDD, FR1 unlicensed, FR2} for the given band combination
1. For operation without shared spectrum channel access, the bandwidth of the TRS for SCell activation is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, the bandwidth of the TRS for SCell activation is the minimum of 48 and  resource blocks, or is equal to  resource blocks.

[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

	
	35-2
	Additional bandwidth for TRS for SCell activation
	Indicates the UE supported TRS bandwidths, in addition to 52 RBs, for a 10MHz UE channel bandwidth. This field only applies to the BWPs configured with 52 RBs size and 15kHz SCS, in FDD bands.
UE inidicates either set 1 or set 2, where:
- Supported bandwidth in set 1: {28, 32, 36, 40, 44, 48} RBs
- Supported bandwidth in set 2: {32, 36, 40, 44, 48} RBs
	
	
	
	
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signalling
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