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1 Introduction
This contribution discusses UE features for Rel-17 DSS WI based on the updated Rel-17 UE features [1]. 
2 UE features for DSS
1 
2 
[bookmark: _GoBack]As discussed in our companion Tdoc [2], a Rel-15/Rel-16 UE can support DSS without hardware or specification impact for PDCCH monitoring if the UE is not required to monitor PDCCH on the P(S)Cell and on the sSCell in a same P(S)Cell slot. This can be achieved either by a non-simultaneous / TDM’ed configuration of search space sets on the P(S)Cell and the sSCell, or by allowing the UE to drop a USS set on the sSCell for scheduling on the P(S)Cell that is in a same P(S)Cell slot as a CSS/USS set on the P(S)Cell. The only feature that the UE needs to support for DSS is scheduling the P(S)Cell from a sSCell. Such a solution can be considered a low-complexity design for DSS operation, which is the purpose for supporting Type-A UEs. 
Any other description for a Type-A UE that would lead to an exception for non-simultaneous / TDM’ed PDCCH monitoring on two scheduling cells, such as for non-Type-3 CSS on P(S)Cell, will not constitute a low-complexity design for supporting DSS operation: they will be simply Type-B UEs with certain (arbitrary) restrictions/features without any benefit to UE implementation. As explained in our companion Tdoc [2], if a Rel-16 based Type-A UE cannot be agreed in RAN1, it would be preferable to not have a Type-A UE defined in terms of functionality and UE features because there will be no benefit on the UE side, while there will be some benefit on the network side since a gNB will not need to handle two UE types.    
Observation 1: A UE can support DSS based on Rel-16 PDCCH monitoring where the UE does not monitor PDCCH for a scheduled cell from two scheduling cells in a same slot (for smallest SCS). The only requirement for a UE to support DSS is to support a scheduling SCell (sSCell) for the P(S)Cell. 
Proposal 1: For Type-A UE, the only requirement is to support a scheduling SCell (sSCell) for the P(S)Cell. If such a Rel-16 based Type-A UE cannot be agreed in RAN1, do not support a Type-A UE (i.e., remove FG 34-1).
If RAN1 agrees to support a Type-A UE, DSS UE types may not be specified in RAN1 at all, and a Type-A UE can be a UE that supports DSS but does not support the requirements of a Type-B UE as they will be defined in UE features (according to corresponding specifications). For example, RAN1 specifications can refer to Type-B UEs based on potential related RRC configurations, such as RRC parameters for PDCCH monitoring allocation () among P(S)Cell and sSCell. In that case, RAN1 specifications can refer to Type-A UEs as ones with an sSCell configuration for P(S)Cell scheduling, but lacking configuration for Type-B-related RRC parameters.  
Observation 2: RAN1 specifications may not need to refer to DSS UE Types at all. 
The updated Rel-17 UE features [1] for DSS operation has considered a number of components/aspects in FG 34-1 and FG 34-2. In our view, the FG should include only the essential aspects that have impact on UE implementation, and avoid duplicate UE features from Rel-15/16 or functionality aspects from RAN1 agreements. In the following, we provide comments based on the current structure of FG 34-1 and FG 34-2. 
sSCell USS sets
For a Type-A UE, as described earlier, USS sets on the sSCell for scheduling on the P(S)Cell need to be non-overlapping with CSS/USS sets on the P(S)Cell, otherwise the UE is allowed to drop overlapping USS set(s) on the sSCell. For a Type-B UE, an overlap between USS sets on the sSCell and USS/CSS sets on the P(S)Cell is supported. Since all PDCCH monitoring limits are per P(S)Cell slot, determination of an overlap or no-overlap should be with a granularity of P(S)Cell slots. 
In addition, configuration of non-fallback DCI formats in USS sets on sSCell and all DCI formats including non-fallback DCI formats in USS sets on P(S)Cell should be supported for flexible scheduling on the P(S)Cell, for both Type-A and Type-B UEs.  
Proposal 2: For Type-A and Type-B UEs: 
· determination of overlap or no-overlap is with a granularity of P(S)Cell slots;
· non-fallback DCI formats on sSCell and both fallback and non-fallback DCI formats on P(S)Cell are supported.
The corresponding component updates of each FG are:
For FG 34-1 (Type-A UE)
2) 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 sameoverlapping [slot/symbol] of PCell/PSCell and sSCell
A. USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)
B. USS sets for DCI formats 0_0,1_0
C. Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
If sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) overlap in a P(S)Cell slot with Type-0/0A/1/2 CSS sets or with Type-3 CSS sets for DCI formats 1_0/0_0 with CRC scrambled by RNTIs different from C-RNTI/CS-RNTI/MCS-C-RNTI on PCell/PSCell, the UE is allowed to drop the sSCell USS set(s). 

7) 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
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)


For FG 34-2 (Type-B UE)
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
7) 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
BD limit handling
For Type-A UEs, BD/CCE limits follow Rel-15/Rel-16, so no new UE capability is needed. 
For Type-B UEs, the agreement from RAN1#106bis-e leaves the relative configuration (in time domain) of USS sets on the sSCell and USS/CSS sets on the P(S)Cell open, to enable flexible PDCCH offloading from P(S)Cell to sSCell. In particular, for the case of different SCS between P(S)Cell and sSCell, when a slot of P(S)Cell overlaps with multiple slots of sSCell, it is up to gNB configuration how to distribute the USS sets on sSCell for P(S)Cell scheduling among the multiple sSCell slots that overlap with a P(S)Cell slot. 
It is possible that such flexible distribution of PDCCH candidates among multiple sSCell slots may not be supported by some UE implementations. Accordingly, a UE capability can be considered on whether or not the UE can support such flexible distribution of USS sets on the sSCell. If a Type-B UE cannot support such flexible distribution, the UE can monitor restricted locations for USS sets on the sSCell, such as the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.
Proposal 3: For a Type-B UE, and when P(S)Cell has a smaller SCS configuration than the sSCell, introduce a UE capability on whether or not the UE can support a flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot. 
· If the UE does not support such flexible configuration, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.

The corresponding component updates of each FG are:
For FG 34-1 (Type-A UE)
3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

For FG 34-2 (Type-B UE)
3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters UE capability to support flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot.
If the UE does not report this capability, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.

#unicast DCI limits
NR Rel-15 supports (as part of FG 3-1) processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD, and one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD as mandatory UE feature without capability signaling. 
NR Rel-16, in the framework of cross-carrier scheduling (CCS) from higher SCS to lower SCS, supports (as part of FG 18-5) processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC, and one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC. In addition, FG 18-5b supports processing one unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC, and 2 unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC. Herein, N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15).  
For a Type-A UE, since either the P(S)Cell or the sSCell is a scheduling cell for the P(S)Cell in each P(S)Cell slot, the same UE feature as in Rel-15/16 can be maintained.
For a Type-B UE, since a DSS UE is intended to have no change to the total PDCCH blind decoding budget compared to a Rel-16 UE, even a Type-B UE is not expected to process more DCI formats than a Rel-15/16 UE. DSS operation enables PDCCH offloading from P(S)Cell to sSCell, so the number of processed DCI for the P(S)Cell can be maintained as in Rel-15/16. The only clarification is that “per slot” (in FG 3-1) or “per N consecutive scheduling CC slot” (in FG 18-5/5b) should be replaced by “per P(S)Cell slot”.
Proposal 4: For both Type-A and Type-B UEs, the number of processed DCI for the P(S)Cell is maintained as in Rel-15/16, with the clarification that DCI counting is “per P(S)Cell slot”.
The corresponding component update of each FG is:
4) FFS: #unicast DCI limits for PCell/PSCell scheduling is per FG 3-1/18-5/18-5b with “per slot”/“per N consecutive scheduling CC slot” replaced by “per P(S)Cell slot”.

PDCCH overbooking on sSCell USS set(s)
Referring to the following RAN1 agreement, PDCCH overbooking on sSCell USS set(s) is not allowed. Moreover, we do not see the need to define this as a UE capability. Since NR Rel-15, PDCCH overbooking and dropping procedure has been constrained only to P(S)Cell, and not applicable to SCells. Therefore, there is no new UE behavior to be specified in TS38.213 or no new UE feature to be considered for DSS operation.
	Agreement (RAN1#104b-e (Apr 2021))
PDCCH overbooking on sSCell USS set(s) is not allowed


Proposal 5: Remove ‘PDCCH overbooking on sSCell USS set(s)’ from the component
The corresponding component update of each FG is:
5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

Same or different numerologies between sSCell and P(S)Cell
RAN1#106bis-e agreed that DSS operation is not supported for the case of sSCell having a smaller SCS than the P(S)Cell. Since DSS scenario is FR1 only and a typical DSS scenario is 15kHz SCS for P(S)Cell, the SCS combination of {P(S)Cell, sSCell} would be either {15kHz, 15kHz} or {15kHz, 30kHz}. In terms of maximizing the use case and avoiding fragmentation, we suggest to keep both same and different numerologies between sSCell and P(S)Cell. Referring to Rel-16 UE capability of crossCarrierSchedulingDL-DiffSCS-r16 with value of {low-to-high, high-to-low, both}, the possible values of SCS combination for DSS would be {same, high-to-low, both}.
Proposal 6: Support both same and different numerologies between sSCell and P(S)Cell as a basic feature rather than making them separate features. The SCS configuration for P(S)Cell is always smaller than or equal to that for the sSCell.
The corresponding component update of each FG is:
6) FFS: Same numerology as or different larger numerologyies between for sSCell and than P(S)Cell

sSCell deactivation/activation
Support of sSCell deactivation/activation is clear from the following RAN1 agreement. In addition, SCell activation/deactivation is the fundamental functionality in CA operation. This would be the reason why the corresponding UE capability is not defined from Rel-15, i.e., nothing to do with UE capability:
	Agreement (RAN1#104-e (Jan/Feb 2021))
· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported



Proposal 7: Remove ‘Support of sSCell deactivation/activation’ from the component.
The corresponding component update of each FG is:
FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

sSCell dormancy
The UE capabilities for SCell dormancy (FG 18-4/18-4a) were defined in Rel-16. In our view, the UE supporting SCell dormancy and sSCell operation respectively should support sSCell dormancy as well. That is, no need to define the combination as a UE capability.
Proposal 8: Remove ‘Support of sSCell dormancy’ from the component.
The corresponding component update of each FG is:
FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
PDCCH monitoring on a scheduling cell (either P(S)Cell or sSCell) within 3 OFDM symbols of a corresponding slot is already part of FG 3-1 which is mandatory without capability signalling for Rel-15. No need to introduce duplicated capability for DSS. Handling potential locations of PDCCH MOs on sSCell for P(S)Cell scheduling with respect to the P(S)Cell slot is already discussed in Section 2.2 and a corresponding UE capability is proposed in Proposal 3.
Proposal 9: Remove ‘PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot’.
The corresponding component update of each FG is:
FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)
Similarly, we do not see the need for separate capability for CORESET and search space sets specific for sSCell.
Proposal 10: Remove ‘Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)’
The corresponding component update of each FG is:
FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

Frame boundary alignment between PCell/PSCell and sSCell
RAN1 is pending for decision whether sSCell can also be configured with unaligned frame boundary with P(S)Cell. Regardless, it is good enough to have Rel-16 FG 18-7 (CA with non-aligned frame boundaries) as it is. If RAN1 agrees to not support unaligned frame boundary between P(S)Cell and sSCell, that can be clarified in RAN1 spec not in UE capability.
Proposal 11: Remove ‘Frame boundary alignment between PCell/PSCell and sSCell’
The corresponding component update of each FG is:
FFS: frame boundary alignment between PCell/PSCell and sSCell

Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
Again, no reason to define a separate capability beyond already existing one, i.e., Rel-15 FG 3-7 (precoderGranularityCORESET).
Proposal 12: Remove ‘Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured’.
The corresponding component update of each FG is:
FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

PCell/PSCell SCS other than 15kHz
Strictly speaking, PCell for DSS is not restricted to 15kHz only, and coexisting of {LTE 15kHz, NR 30kHz} on a PCell is possible. However, such configuration is not a main scenario for DSS, and the typical DSS configuration is {LTE 15kHz, NR 15kHz}, so support of P(S)Cell with SCS configuration 30kHz or larger is not critical. If there is a strong tendency to include such configuration, we prefer to merge it as additional candidate(s) in component 6 (Section 2.5), and avoid a separate component in FG 34-1 and FG 34-2.   
Proposal 13: P(S)Cell SCS other than 15kHz is either not supported or is merged as additional candidates for SCS of P(S)Cell and sSCell.
3 Conclusions
Based on above discussion, the observations and proposals are summarized as following:
Proposal 1: For Type-A UE, the only requirement is to support a scheduling SCell (sSCell) for the P(S)Cell. If such a Rel-16 based Type-A UE cannot be agreed in RAN1, do not support a Type-A UE (i.e., remove FG 34-1).
Proposal 2: For Type-A and Type-B UEs: 
· determination of overlap or no-overlap is with a granularity of P(S)Cell slots;
· non-fallback DCI formats on sSCell and both fallback and non-fallback DCI formats on P(S)Cell are supported.
The corresponding component updates of each FG are:
For FG 34-1 (Type-A UE)
2) 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 sameoverlapping [slot/symbol] of PCell/PSCell and sSCell
D. USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)
E. USS sets for DCI formats 0_0,1_0
F. Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
If sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) overlap in a P(S)Cell slot with Type-0/0A/1/2 CSS sets or with Type-3 CSS sets for DCI formats 1_0/0_0 with CRC scrambled by RNTIs different from C-RNTI/CS-RNTI/MCS-C-RNTI on PCell/PSCell, the UE is allowed to drop the sSCell USS set(s). 

7) 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
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)

For FG 34-2 (Type-B UE)
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
7) 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

Proposal 3: For a Type-B UE, and when P(S)Cell has a smaller SCS configuration than the sSCell, introduce a UE capability on whether or not the UE can support a flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot. 
· If the UE does not support such flexible configuration, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.

The corresponding component updates of each FG are:
For FG 34-1 (Type-A UE)
3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

For FG 34-2 (Type-B UE)
3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters UE capability to support flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot.
If the UE does not report this capability, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.
Proposal 4: For both Type-A and Type-B UEs, the number of processed DCI for the P(S)Cell is maintained as in Rel-15/16, with the clarification that DCI counting is “per P(S)Cell slot”.
The corresponding component update of each FG is:
4) FFS: #unicast DCI limits for PCell/PSCell scheduling is per FG 3-1/18-5/18-5b with “per slot”/“per N consecutive scheduling CC slot” replaced by “per P(S)Cell slot”.
Proposal 5: Remove ‘PDCCH overbooking on sSCell USS set(s)’ from the component
The corresponding component update of each FG is:
5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
Proposal 6: Support both same and different numerologies between sSCell and P(S)Cell as a basic feature rather than making them separate features. The SCS configuration for P(S)Cell is always smaller than or equal to that for the sSCell.
The corresponding component update of each FG is:
6) FFS: Same numerology as or different larger numerologyies between for sSCell and than P(S)Cell
Proposal 7: Remove ‘Support of sSCell deactivation/activation’ from the component.
The corresponding component update of each FG is:
FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured
Proposal 8: Remove ‘Support of sSCell dormancy’ from the component.
The corresponding component update of each FG is:
FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured
Proposal 9: Remove ‘PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot’.
The corresponding component update of each FG is:
FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot
Proposal 10: Remove ‘Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)’
The corresponding component update of each FG is:
FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)
Proposal 11: Remove ‘Frame boundary alignment between PCell/PSCell and sSCell’
The corresponding component update of each FG is:
FFS: frame boundary alignment between PCell/PSCell and sSCell
Propoasl 12: Remove ‘Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured’.
The corresponding component update of each FG is:
FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

Propoasl 13: P(S)Cell SCS other than 15kHz is either not supported or is merged as additional candidates for SCS of P(S)Cell and sSCell.

Table 1 summarizes the proposed updates on top of latest UE capability for DSS.
Table 1: Proposed update on UE capability for 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 of PCell/PSCell and sSCell
3) UE capability to support flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot.
If the UE does not report this capability, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.
4) #unicast DCI limits for PCell/PSCell scheduling is per FG 3-1/18-5/18-5b with “per slot”/“per N consecutive scheduling CC slot” replaced by “per P(S)Cell slot”
5) 
6) Same numerology as or larger numerology for sSCell than P(S)Cell
7) USS set(s) for DCI format 0_1,1_1,0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell
8) 
9) 
10) 
11) 
12) 
13) 
14) 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’

	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
2) 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 overlapping slot of PCell/PSCell and sSCell
G. USS sets for DCI formats 0_1,1_1,0_2,1_2
H. USS sets for DCI formats 0_0,1_0
I. Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
If sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) overlap in a P(S)Cell slot with Type-0/0A/1/2 CSS sets or with Type-3 CSS sets for DCI formats 1_0/0_0 with CRC scrambled by RNTIs different from C-RNTI/CS-RNTI/MCS-C-RNTI on PCell/PSCell, the UE is allowed to drop the sSCell USS set(s). 
3) 
4) #unicast DCI limits for PCell/PSCell scheduling is per FG 3-1/18-5/18-5b with “per slot”/“per N consecutive scheduling CC slot” replaced by “per P(S)Cell slot”
5) 
6) Same numerology as or larger numerology for sSCell than P(S)Cell
7) USS set(s) for DCI format 0_1,1_1,0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed




In addition, the following observations are made.
Observation 1: A UE can support DSS based on Rel-16 PDCCH monitoring where the UE does not monitor PDCCH for a scheduled cell from two scheduling cells in a same slot (for smallest SCS). The only requirement for a UE to support DSS is to support a scheduling SCell (sSCell) for the P(S)Cell. 
Observation 2: RAN1 specifications may not need to refer to DSS UE Types at all. 
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Annex: Updated RAN1 UE features list for Rel-17 NR after RAN1 #106bis-e [1]
34. 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) FFS: 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
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
7) 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
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 CORESET size when CCS from sSCell to PCell/PSCell is configured
14) 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’
	FFS
	Yes
	
	
	FFS
	No
	FFS
	
	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

	 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
2) 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
A. USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)
B. USS sets for DCI formats 0_0,1_0
C. Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters
4) FFS: #unicast DCI limits for PCell/PSCell scheduling
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
7) 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
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)
14) FFS: frame boundary alignment between PCell/PSCell and sSCell
15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

	FFS
	Yes
	
	
	FFS
	No
	FFS
	
	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





35. 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\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 UE/Per BC/Per band]
	[No/Yes]
	[No/Yes]
	
	
	Optional with capability signalling




