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[bookmark: _Hlk87008962]Introduction
In this doscument we discuss UE features for
a) Cross-carrier scheduling from SCell to PCell being specified in Rel17 DSS WI
b) CA Enhancements being specified in Rel17 MR-DC/CA Enhancements WI
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34. NR_DSS
Our proposed changes for FG 34-2 are shown in below table (using blue highlights).
	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
	34-12
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
	[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell (Type B)]
1. CIF configured on sSCell for CCS Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

1. 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] symbols of PCell/PSCell and sSCell

1. Configuration of scaling factor[s] α [and α_cce] for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters

1. [bookmark: _Hlk87003993]#unicast DCI limits for PCell/PSCell scheduling
3. When PCell/PSCell SCS ≤ sSCell SCS, processing of N1 unicast DCI(s) scheduling DL for P(S)Cell from sSCell and P(S)Cell, and N2 unicast DCI(s) scheduling UL for P(S)Cell from sSCell and P(S)Cell in slot(s) overlapping with one P(S)Cell slot 
0. (N1, N2) = ([1],[1]), ([2],[2]) for FDD P(S)Cell
0. (N1, N2) = ([1],[2]), ([2],[4]) for TDD P(S)Cell
FFS: #unicast DCI limits for PCell/PSCell scheduling

1. FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
1. FFS: Same numerology or different numerologies between sSCell and P(S)Cell
1. FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell
1. FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
1. FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
1. FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
1. FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)
1. FFS: frame boundary alignment between PCell/PSCell and sSCell
1. FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
1. 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’
	6-5

FFS 
	Yes
	
	
	Per BC

FFS


	No
	Applicable to FR1 only (see Note) 

FFS
	
	The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE.

[bookmark: _Hlk87005552]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}, {30,30}, {30,60},{60,60})

Supported combination of [N1,N2] in component four is indicated by the UE

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) frequency band pair(s) for {PCell/PSCell, sSCell}


	Optional with capability signalling



[bookmark: _Hlk87009552]Below are some notes related to the proposed updates.
1. Prerequisites
0. Only DL CA 6-5 is required as as prerequisite. Other FGs such as 18-5,18-5b, 6-10 are related features and including them as prerequisites is unnecessary and leads to undue additional UE complexity for supporting this feature. A UE supporting this FG may also support other cross-carrier scheduling related FGs like 18-5,[18-5b]but support of such other capabilities related to other CCS combinations should not be mandated by adding them as prerequisites.
1. FR1/FR2 differentiation
1. FR1/FR2 differentiation bit indicating that the CCS from sSCell to P(S)Cell is ‘applicable to FR1 only’ can be included provided following clarification note is added – “The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE”.
· The capability indication can be per BC.
· Components
· 2): For Type B UE there is no TDM restriction for SS sets and this can be clarified as shown above.
· 3): BD/CCE limit handling and PDCCH oberbooking was agreed in RAN1#106bis-e and according to the agreement configuration of acaling factor α is needed for BD limit handling. For CCE limit handling, our preference is to have separate RRC parameter α_cce (details in [2]) and this is reflected by proposed text in square brackets.
· 4): Our proposal for #unicast DCI limits is shown. Supported combination can be indicated by the UE as captured in the ‘Note’ column.
· 5): Do not see need to capture this in UE features. Such details are anyway captured in relevant specs.
· 6): Supported numerology combination can be indicated per BC as proposed by following Note in the Note column – “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}, {30,30}, {30,60}, {60,60})”
· 7): This is covered by implicitly by 1) since CIF on sSCell is only for non-fallback DCI formats. No need to repeat again.
· 8): Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancements related to sSCell deactivation are agreed, then the specific enhancement can be added as a component.
· 9) Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancement related to sSCell dormancy is agreed, then the specific enhancement can be added as a component.
· 10),11),12),13) : OK to retain as FFS and discuss  further.
· 14): P(S)Cell with 15kHz SCS and sSCell 30kHz SCS is main use case for this feature. That said supported SCS combinations is covered by our proposed Note and so the FFS in 14) can be deleted.


Our proposed changes for FG 34-1 are shown in below table (using blue highlights).

	34. NR_DSS
	34-21
	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. CIF configured on sSCell for CCS 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. #unicast DCI limits for PCell/PSCell scheduling
3. When PCell/PSCell SCS ≤ sSCell SCS, processing of N1 unicast DCI(s) scheduling DL for P(S)Cell from sSCell and P(S)Cell, and N2 unicast DCI(s) scheduling UL for P(S)Cell from sSCell and P(S)Cell in slot(s) overlapping with one P(S)Cell slot 
0. (N1, N2) = ([1],[1]), ([2],[2]) for FDD P(S)Cell
0. (N1, N2) = ([1],[2]), ([2],[4]) for TDD P(S)Cell
FFS: #unicast DCI limits for PCell/PSCell scheduling
1. FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
1. FFS: Same numerology or different numerologies between sSCell and P(S)Cell
1. FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell
1. 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
1. FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)
1. FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
1. FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
1. FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
1. FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)
1. FFS: frame boundary alignment between PCell/PSCell and sSCell
1. FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
1. FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed
	6-5

FFS
	Yes
	
	
	Per BC

FFS

	No
	Applicable to FR1 only (see Note) 

FFS
	
	The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE.

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}, {30,30}, {30,60},{60,60})

Supported combination of [N1,N2] in component four are indicated by the UE

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) frequency band pair(s) for {PCell/PSCell, sSCell}

	Optional with capability signalling



Below are some notes related to the proposed updates
1. General
2. If an approach similar to “Possible Approach 1” from Proposal 2v2-1 in [3] is agreed for Type A UE, then the FGs for Type B and Type A can be linked. However, if “Possible Approach 2” is agreed, then the FGs cannot be linked since Type B does not need to implement all the aspects of Type A and vice versa. Considering the discussion on possible approaches is ongoing, at this stage the FG descriptions can be kept separate.
1. Component title
3. “with search space restrictions” should be included to explain difference from Type B.
1. Prerequisites
4. Only DL CA 6-5 is required as as prerequisite. Other FGs such as 18-5,18-5b, 6-10 are related features and including them as prerequisites is unnecessary and leads to undue additional UE complexity for supporting this feature. A UE supporting this FG may also support other cross-carrier scheduling related FGs like 18-5,[18-5b]but support of such other capabilities related to other CCS combinations should not be mandated by adding them as prerequisites.
1. FR1/FR2 differentiation
5. FR1/FR2 differentiation bit indicating that the CCS from sSCell to P(S)Cell is ‘applicable to FR1 only’ can be included provided following clarification note is added – “The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE”.
· The capability indication can be per BC.
· Components
· 2), 3): OK to keep as FFS until Type A UE details are finalized.
· 4) Our proposal for #unicast DCI limits is shown.
· 5): Do not see need to capture this in UE features. Such details are anyway captured relevant specs.
· 6): Supported numerology combination can be indicated per BC as proposed by following Note in the Note column – “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}, {30,30}, {30,60}, {60,60})”
· 7): this is covered by implicitly by 1) since CIF on sSCell is only for non-fallback DCI formats. No need to repeat again.
· 8),9): OK to keep as FFS until Type A UE details are finalized.
· 10): Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancements related to sSCell deactivation are agreed, then the specific enhancement can be added as a component.
· 11): Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancements related to sSCell dormancy is agreed, then the specific enhancement can be added as a component.
· 12),13),14),15): OK to retain as FFS and discuss further.
· 16): P(S)Cell with 15kHz SCS and sSCell 30kHz SCS is main use case for this feature. That said supported SCS combinations is covered by our proposed Note and so the FFS in 14) can be deleted.

Proposal 1
· Update FG 34-2 and 34-1for DSS as shown in above Tables.

35. LTE_NR_DC_enh2
Our proposed changes for FR34-1 are shown in below table (using blue highlights). 
	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] 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 configured within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell
1. FFS: A SSB of the to-be-activated Scell can be indicated as a QCL source for the temporary RS in case of known Scell
1. FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … 16}
1. FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 256}
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}

[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 BC

[Per UE[/Per BC/per band]
	No

[No/Yes]
	No

[No/Yes]
	
	
	Optional with capability signalling




Below are some notes related to the proposed updates
1. General
6. “TRS” vs. “Temporary RS” vs. some other terminology: OK to leave in square brackets until the related discussion is concluded under regular agenda item. 
6. This FG can be per BC and we do not see need for FR1/FR2 or FDD/TDD differentiation. 
1. Components
7. OK to keep current FFS points until the related discussion is concluded under regular agenda item.
Proposal 2 
· Update FG 35-1 as shown in above Table.

References
[1] R1-2109917 – “Summary of UE features for DSS”, Moderator (AT&T), RAN1#106bis-e, October 2021.
[2] R1-2112154 – “Enhanced cross-carrier scheduling for DSS”, Ericsson, RAN#107-e, November 2021.
[3] R1-2110664 – “Summary#4 of Email discussion [106bis-e-NR-DSS-01]”, Moderator (Ericsson), RAN1#106bis-e, October 2021.


- 5/226 -
