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1. Introduction
In DSS WID [1], the following objectives for NR Dynamic Spectrum Sharing (DSS) are included:
· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell
· Study, and if agreed specify PDCCH of P(S)Cell/SCell scheduling PDSCH on multiple cells using a single DCI
· The number of cells can be scheduled at once is limited to 2
· The increase in DCI size should be minimized

In this contribution, we discuss the issues on Scell scheduling P(S)cell.
2. [bookmark: _Ref498564494]Discussion
2.1 [bookmark: _Ref47368168][bookmark: _Ref521492551][bookmark: PP12]Enabling of Scell scheduling P(S)cell
For each cell, UE will be indicated by RRC IE CrossCarrierSchedulingConfig that the data on this cell will be scheduled by PDCCH in its own cell (i.e. ‘own’ in schedulingCellInfo) or another cell (i.e. ‘other’ in schedulingCellInfo). However, for P(S)cell, only indication of ‘own’ for schedulingCellInfo is allowed in NR Rel-15&16. For simplicity, reusing such a cross-carrier scheduling framework by removing the “allowed only self-scheduling” limitation on P(S)cell is a straightforward way to enable Scell scheduling P(S)cell. Particularly, in P(S)cell configuration, it could be indicated as ‘other’ in schedulingCellInfo together with the scheduling Scell ID and CIF used in the Scell scheduling the P(S)cell. 
Another aspect is how to determine which search space(s) in Scell could be used for scheduling P(S)cell. In NR Rel-15, search space linkage between a scheduling cell and a scheduled cell is defined, i.e. search spaces with the same searchSpaceId in a scheduled cell and a scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in the scheduling cell and the scheduled cell are both active. In the scheduled cell, search space is configured only with the essential fields including only searchSpaceId and nrofCandidates (called light SS configuration in later part). A similar rule could also be reused to determine the search space in Scell for scheduling P(S)cell.
[bookmark: _Ref47370547]Proposal 1: Reuse cross-carrier scheduling framework in NR Rel-15 as well as the search space linkage rule to enable Scell scheduling P(S)cell.
In RAN1#102-e, it is agreed that self-scheduling on P(S)cell is allowed when cross-carrier scheduling from an SCell to P(S)cell/PSCell is configured, which means P(S)cell could be scheduled by P(S)cell itself as well as the scheduling Scell jointly. Then the reused cross-carrier configuration as discussed above needs to be re-interpreted a bit, i.e., the indication of ‘other’ in schedulingCellInfo for PCell means that it could be scheduled by itself and Scell jointly. 
[bookmark: _Ref54027373]Proposal 2: Indication of ‘other’ in schedulingCellInfo for a P(S)Cell means that the P(S)Cell could be scheduled by itself and another Scell jointly.
Based on the above proposals, the function of Scell scheduling Pcell is at least enabled/disabled by RRC signaling. In RAN1#103-e, several companies propose to have dynamic activation/deactivation of the function. However, in our view, for the DSS use case, there is no strong motivation to enable/disable the function frequently. The scheduling flexibility of dynamic switching between self-scheduling and cross-carrier scheduling can be achieved by proper search space configuration. Therefore, there is no need to have dynamic activation/deactivation of the function. 
[bookmark: _Ref61466459]Proposal 3: Dynamic activation/deactivation of scheduling from sSCell to PCell/PSCell with additional signaling is not supported.
2.2 SS and DCI handling for allowed scheduling cases
From RAN1#102, the following agreement is made:Agreements:
· Following scheduling combinations are allowed/not allowed when cross-carrier scheduling from an SCell to PCell/PSCell is configured
0. self-scheduling on PCell/PSCell is allowed
0. cross-carrier scheduling from PCell/PSCell to another SCell is not allowed
0. self-scheduling on the ‘SCell used for scheduling PCell/PSCell’ is allowed
0. cross-carrier scheduling from the ‘SCell used for scheduling PCell/PSCell’ to another serving cell is allowed
0. cross-carrier scheduling from another serving cell to the ‘SCell used for scheduling PCell/PSCell’ is not allowed
· FFS: Search space and DCI format handling for the allowed cases above

In other words, the following scheduling cases are allowed when cross-carrier scheduling from an SCell to P(S)cell/PSCell is configured:
· Case 1 (S-Scell->S-Scell): self-scheduling on the ‘SCell used for scheduling P(S)Cell’
· Case 2 (S-Scell->N-Scell): cross-carrier scheduling from the ‘SCell used for scheduling P(S)Cell’ to another Scell
· Case 3 (S-Scell->P(S)Cell): cross-carrier scheduling from the ‘SCell used for scheduling P(S)Cell’ to P(S)Cell
· Case 4 (P(S)Cell-> P(S)Cell): self-scheduling on the P(S)Cell when configured to be scheduled from an SCell
For simplicity, the ‘SCell used for scheduling P(S)Cell’ is denoted as S-SCell (Special Scell) and others as N-Scell (Normal Scell) in the later part.
2.2.1 Fallback DCI in Type 0/0A/1/2 CSS
In RAN1#103, the following agreement is made regarding fallback DCI in Type 0/0A/1/2 CSS:Agreements:
· When CCS from an SCell (sSCell) to PCell/PSCell is configured, UE monitors Type 0/0A/1/2 CSS sets (for the DCI formats associated with those SS sets) only on the PCell/PSCell and not on the sSCell
· Note: UE monitors Type 0/0A/2 CSS only on PCell while Type 1 CSS can be monitored on PCell/PSCell

Based on the above agreement, fallback DCI (i.e. DCI 0_0/1_0) in Type 0/0A/1/2 CSS will only exist in Case 4 out of the above-mentioned cases. It is obvious that fallback DCI with CRC scrambled by RNTI associated with corresponding CSS type (i.e. SI-RNTI, RA-RNTI, TC-RNTI, MsgB-RNTI, or P-RNTI) is allowed in P(S)Cell self-scheduling. However, it is not clear to us that whether to allow fallback DCI in CSS with CRC scrambled by UE specific RNTI such as C-RNTI, which is the existing UE behavior in NR Rel-15/16 as shown below:TS 38.213 v16.4.0
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, a CS-RNTI, a SL-RNTI, a SL-CS-RNTI, or a SL Semi-Persistent Scheduling V-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.

Allowing P(S)cell to perform Self-scheduling with UE specific RNTI in a CSS is very useful to avoid ambiguity and keep the service continuity during RRC reconfiguration. Therefore, even when Scell is enabled to schedule P(S)cell, this “fallback” operation should not be removed. Therefore, the following proposal is made:
[bookmark: _Ref61466464]Proposal 4: When a Scell is enabled to schedule a P(S)cell, the UE needs to monitor DCI 0_0/1_0 scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI (if provided) in Type 0/0a/1/2 CSS of P(S)cell for self-scheduling.
2.2.2 [bookmark: _Ref61517573]Non-fallback DCI in USS
For Case 1 and Case 2, it is obvious that the PDCCH monitoring follows the existing behaviors as in Rel-15&16 since the scheduling is not related to the functionality of S-Scell scheduling P(S)Cell, i.e. UE will monitor non-fallback DCI in USS of S-Scell.
For Case 3 and Case 4, the following agreement is made in RAN1#103e regarding non-fallback DCI in USS sets:Agreements:
· Discuss in RAN1#104-e how to handle ‘DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ from USS set(s), when CCS from sSCell to PCell/PSCell is configured.. Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Alt 1: UE cannot be configured to monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), and can be configured to monitor them only on the sSCell USS set(s)
· Alt 2: UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell USS set(s), and/or on sSCell USS set(s). The PDCCH monitoring is based on following alternatives (other alternatives are not precluded)
· Alt 2-1: 
· UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· Alt 2-2: 
· Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on PCell/PSCell USS sets and monitoring on sSCell USS sets is supported
· FFS: Details of switching mechanism
· UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· Alt 2-3: 
· UE does not monitor the same DCI format on both PCell USS set(s) and sSCell USS sets simultaneously. UE can monitor some DCI formats on sSCell USS sets and other DCI formats on PCell/PSCell USS sets simultaneously
· Alt 2-4: 
· The USS set(s) on PSCell/PCell and the USS set(s) on sSCell are configured such that UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS set(s) simultaneously
· FFS following aspects
· Impact of sSCell activation/deactivation and sSCell dormancy
· Impact on BD/CCE limit handling including considering PDCCH monitoring on CSS sets and PDCCH monitoring of ‘DCI formats 0_0, 1_0 scheduling PUSCH/PDSCH on PCell/PSCell’
· Whether PDCCH overbooking on sSCell is supported or not supported and impact (if any) on overbooking handling on PCell/PSCell 
· Impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell
· Whether or not to have mechanism for activation/deactivation of scheduling from sSCell to PCell/PSCell
· USS configuration details (e.g. handling of USS type (self-scheduling, cross carrier scheduling) for a configured USS set configured for scheduling of in PCell/PSCell)

Before the selection of the above alternatives, it is better to understand them first:
· For Alt. 1, normal USS set(s) can’t be configured in P(S)Cell and one example is given in Figure 1;
[image: ]
[bookmark: _Ref61513366]Figure 1   Example for Alt. 1 (no Normal USS set configured in PCell)

· For Alt. 2-1, simultaneous monitoring of USS sets of S-Scell and P(S)Cell is supported and one example is given in Figure 2;
[image: ]
[bookmark: _Ref61513597]Figure 2   Example for Alt. 2-1 (Simultaneous monitoring USS set in PCell and S-SCell)
· For Alt. 2-2, USS set in P(S)Cell and S-SCell are both configured but not active simultaneously. Switching between them is supported and one example is given in Figure 3;
[image: ]
[bookmark: _Ref61514103]Figure 3   Example for Alt. 2-2 (Switching between USS set in PCell and S-SCell)
· For Alt. 2-3, simultaneous monitoring of USS sets of S-Scell and P(S)Cell is supported with separate DCI formats and one example is given in Figure 4;
[image: ]
[bookmark: _Ref61515821]Figure 4   Example for Alt. 2-3 (DCI separation between USS set in PCell and S-SCell)
· For Alt. 2-4, USS sets of S-Scell and P(S)Cell are restricted to be configured in TDM pattern and one example is given in Figure 5.
[image: ]
[bookmark: _Ref61515939]Figure 5   Example for Alt. 2-4 (TDM configuration of USS set in PCell and S-SCell)
From the above alternatives, the first key question is whether to allow active monitoring of both USS sets in S-Scell and P(S)Cell. In our opinion, allowing such behavior has no benefit but a loss in PDCCH capability, which  violates the objective of DSS and increases UE power consumption. In this sense, Alt. 2-1 and Alt. 2-3 are not preferred. For Alt. 1, if there is no available USS set that could schedule P(S)cell, there will be no available non-fallback DCI scheduling P(S)Cell until RRC re-configuration applies. To be more flexible, the USS set(s) on PSCell/PCell and the USS set(s) on S-SCell could be configured but not active simultaneously. Alt 2-4 is a simple way to achieve this by semi-static configuration. However, in DSS case, the monitoring of P(S)Cell USS may be a waste when there is S-Scell scheduling the P(S)Cell, which brings more UE power consumption. Therefore, combination of Alt. 2-2 and Alt. 2-4 is preferred to achieve a good tradeoff of flexibility, complexity and UE power consumption. 
[bookmark: _Ref61531914]Proposal 5: Support Alt. 2-2 and Alt. 2-4 when CCS from sSCell to PCell/PSCell is configured, i.e. Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on P(S)Cell USS sets and S-SCell USS sets, where they are not configured simultaneously.
However, the condition on which USS set(s) is active and the switching mechanism need to be designed. In default, UE will monitor USS set(s) on S-SCell only if at least one USS is available to schedule P(S)Cell; otherwise, UE will monitor USS set(s) on P(S)Cell only. Then the switching can happen implicitly in the following process where the status of USS set(s) on S-Scell will be changed:
· Activation/deactivation of S-Scell;
· Dormancy/non-dormancy of S-Scell;
· BWP switching from BWP1 to BWP2 where one of BWP1&2 has configured USS set(s) to schedule P(S)Cell and the other not.
[bookmark: _Ref61466469]Proposal 6: When CCS from sSCell to PCell/PSCell is configured, UE will monitor USS set(s) on S-SCell only if at least one USS is available to schedule P(S)Cell; otherwise, UE will monitor USS set(s) on P(S)Cell only. 
[bookmark: _Ref61466474]Proposal 7: The switching between configured USS set(s) on S-SCell and  P(S)Cell can happen in the process of activation/deactivation of S-Scell, Dormancy/non-dormancy of S-Scell, or BWP switching from BWP1 to BWP2 where one of BWP1&2 has configured USS set(s) to schedule P(S)Cell and the other not.
Regarding search space (SS) configuration, one important issue is to differentiate SS for self-scheduling and cross-carrier scheduling of P(S)Cell. There may be 3 kinds of SS configuration in P(S)Cell: CSS, USS with complete configuration, USS with SS ID and aggregation level configuration only (called light USS in later part). Obviously, CSS and USS with a complete configuration in P(S)Cell will be used for self-scheduling. In S-Scell, the USS in active BWP will be used for cross-carrier scheduling of P(S)Cell when the USS with the same SS ID in active BWP of P(S)Cell is a light USS with ID and AL configuration only. One example is shown in Figure 6: although USS3 in S-Scell has linked SS in P(S)Cell, it can’t be used for cross-carrier scheduling of P(S)Cell since it is not a light USS. 
[bookmark: _Ref61531927]Proposal 8: When CCS from sSCell to PCell/PSCell is configured, the USS in active BWP of S-Scell will be used for cross-carrier scheduling of P(S)Cell when the USS with the same SS ID in active BWP of P(S)Cell is a light USS with ID and AL configuration only.
[image: ]
[bookmark: _Ref61529030]Figure 6   Example for SS configuration (While means light SS, Black means SS with complete configuration)
2.2.3 Fallback DCI in USS
For Case 1 (S-Scell->S-Scell) and Case 2 (S-Scell->N-Scell), the PDCCH monitoring will follow legacy behavior in NR Rel-15&16 including the fallback DCI in USS, i.e. UE will monitor fallback DCI in USS for Case 1 but not for Case 2. 
For Case 3 (S-Scell->P(S)Cell), it is similar to that for Case 2 and UE will not monitor fallback DCI in USS of S-Scell for scheduling of P(S)Cell.
[bookmark: _Ref61531931]Proposal 9: When CCS from sSCell to PCell/PSCell is configured, DCI 0_0/1_0 in USS of S-Scell is not used for scheduling of P(S)Cell.
For Case 4 (P(S)Cell ->P(S)Cell), the monitoring of fallback DCI in USS of P(S)Cell is better to be aligned with the behavior of non-fallback DCI in USS of P(S)Cell as described in Section 2.2.2.
[bookmark: _Ref61531936]Proposal 10: The monitoring behavior of DCI 0_0/1_0 in USS of P(S)Cell is aligned with that of DCI 0_1/1_1 in USS of P(S)Cell.
2.2.4 Group common DCI in Type 3 CSS
In RAN1#103e, the following conclusion is made regarding Type 3 CSS:Conclusion:
· When CCS from sSCell to PCell/PSCell is configured, the configuration of Type 3 CSS set for DCI formats 2_0, 2_1, 2_2, 2_3, 2_4 and applicability of the information in the DCI formats are the same as in Rel-15/Rel-16
· FFS: DCI format 2_5 and DCI Format 2_6 handling
· Note: The SCell configured with CCS to Pcell/PSCell is referred to as ‘sSCell’

DCI format 2_5 is used for notifying the availability of soft resources and we don’t see strong motivation for any enhancement. Therefore, applicability of DCI 2_5 is better to be the same as in Rel-16.
For DCI format 2_6, it is only located in P(S)cell in NR Rel-16. To further save the PDCCH overhead in P(S)cell, it seems beneficial to allow DCI 2_6 transmission or DCI 0-1/1-1 with dormancy indication in S-Scell.
[bookmark: _Ref61531942]Proposal 11: Applicability of DCI 2_5 is the same as in Rel-16, while support DCI 2_6 extension to S-Scell when CCS from S-Scell to P(S)Cell is configured.
2.2.5 Fallback DCI in Type 3 CSS
In NR Rel-15/Rel-16, Type 3 CSS can be configured in P(S)cell. Besides, UE could also monitor unicast PDCCH in Type 3 CSS if at least one UE-specific RNTI is provided and the DCI size of configured DCI 2_x is the same as DCI 0_0/1_0. There is no reason to remove such a possibility even when P(S)cell is configured to be scheduled by an S-Scell. 
[bookmark: _Ref54018575][bookmark: _Ref54027393]Proposal 12: When a Scell is enabled to schedule a P(S)cell, UE monitors DCI 0_0/1_0 in Type 3 CSS of P(S)cell (if configured), same as that in NR Rel-15/16. 
On the other aspect, type 3 CSS can also be configured in Scell but UE will not monitor fallback DCI scrambled with UE-specific RNTI such as C-RNTI. Even when S-Scell could schedule P(S)Cell, enabling fallback DCI monitoring in Type 3 CSS of S-Scell has no benefit for DSS use case since it is only used for self-scheduling of S-Scell. 
Proposal 13: When a Scell is enabled to schedule a P(S)cell, UE will not monitor DCI 0_0/1_0 in Type 3 CSS of S-Scell (if configured), same as that in NR Rel-15/16. 
In summary, the PDCCH monitoring details for different cases are provided in Appendix.
2.3 Potential issues for Scell scheduling P(S)cell
In NR Rel-15&16, one cell cannot be simultaneously scheduled by more than one cells, regardless of self-scheduling or cross-carrier scheduling. However, based on the above analysis, it may occur that one cell can be scheduled by two cells if Scell scheduling P(S)cell is enabled, which is different from NR Rel-15&16. Consequently, there are some details to be clarified in the following aspects:
Blind Decoding/CCE budget
For multi-cell operation, the BD/CCE budget limit is defined for two different cases: 
· Case A: the total number of cells is less than or equal to ;
· Case B: the total number of cells is larger than .


For Case A, the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.  In other words, the limit is defined for each (scheduling cell, scheduled cell) pair using SCS of scheduling cell as the reference. For example, if the P(S)cell uses 15KHz SCS and one Scell uses 30KHz SCS, the BD budget is illustrated for self-scheduling and cross-carrier scheduling respectively in Figure 7. It is clearly observed that there are two (scheduling cell, scheduled cell) pairs for both scheduling scenarios. 
[image: ]
[bookmark: _Ref54023550]Figure 7   BD budget example for one P(S)cell and Scell (Left: self-scheduling, Right: cross-carrier scheduling)
[image: ]
[bookmark: _Ref54025599]Figure 8   BD budget for Scell scheduling P(S)cell
However, when Scell is configured to schedule P(S)cell, P(S)cell could be scheduled from both P(S)cell and Scell as shown in Figure 8, where three (scheduling cell, scheduled cell) pairs exist in this scenario, i.e. (P(S)cell, P(S)cell), (Scell, P(S)cell) and (Scell, Scell). Consequently, one more limit should be defined without increasing the total BD/CCE limit compared to the scenarios in Figure 7, i.e. how to set the value of X and Y should be considered.
[bookmark: _Ref54027404]Proposal 14: When a Scell is enabled to schedule a P(S)cell and the total number of cells is less than or equal to , how to set the limit value for BD/CCE of (P(S)cell, P(S)cell) and (Scell, P(S)cell) pair should be defined.






[bookmark: _Hlk530114396][bookmark: _Ref54027410]For Case B, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. Besides, for each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per slot. It is observed that there are two limits in this case: 1) total limit for scheduling cell with SCS µ; 2) limit for (scheduling cell, scheduled cell) based on the total limit. Therefore, how to calculate the total limit is important in Case B. In NR Rel-15, the total number of (scheduling cell, scheduled cell) pairs is the same as the total number of cells for one UE. However, when Scell is configured to schedule P(S)cell, the total number of (scheduling cell, scheduled cell) pairs is more than the total number of cells for one UE. Consequently, the above equation of the total limit is not feasible anymore, thus should be adjusted by considering the additional (scheduling cell, scheduled cell) pair. Besides, the issue in Case A also exists in Case B for the calculation of the second limit.
[bookmark: _Ref54079859]Proposal 15: When a Scell is enabled to schedule a P(S)cell and the total number of cells is larger than , how to calculate the total limit for scheduling cells and set the limit value for BD/CCE of (P(S)cell, P(S)cell) and (Scell, P(S)cell) pair should be defined.
BD/CCE Overbooking 
[bookmark: _Ref54027419]In NR Rel-15/16, BD/CCE overbooking and dropping only apply to the active BWP of P(S)cell for the P(S)cell itself. When a Scell is configured to schedule a P(S)cell, the S-Scell should also have the overbooking capability for scheduling P(S)cell. Besides, how to design the overbooking rule depends on the definition of BD/CCE budget of (P(S)cell, P(S)cell) and (Scell, P(S)cell) pair, e.g. individual or joint limit. Then overbooking/dropping rules are designed for P(S)cell and Scell separately or jointly, based on the defined BD/CCE budget. 
[bookmark: _Ref54079864]Proposal 16: S-Scell should support BD/CCE overbooking on scheduling the P(S)cell and the design should be discussed when BD/CCE budget is defined.
3. Conclusion
In this contribution, we focus on Scell scheduling P(S)cell, and have the following proposals:
Proposal 1: Reuse cross-carrier scheduling framework in NR Rel-15 as well as the search space linkage rule to enable Scell scheduling P(S)cell.
Proposal 2: Indication of ‘other’ in schedulingCellInfo for a P(S)Cell means that the P(S)Cell could be scheduled by itself and another Scell jointly.
Proposal 3: Dynamic activation/deactivation of scheduling from sSCell to PCell/PSCell with additional signaling is not supported.
Proposal 4: When a Scell is enabled to schedule a P(S)cell, the UE needs to monitor DCI 0_0/1_0 scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI (if provided) in Type 0/0a/1/2 CSS of P(S)cell for self-scheduling.
Proposal 5: Support Alt. 2-2 when CCS from sSCell to PCell/PSCell is configured, i.e. Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on P(S)Cell USS sets and S-SCell USS sets.
Proposal 6: When CCS from sSCell to PCell/PSCell is configured, UE will monitor USS set(s) on S-SCell only if at least one USS is available to schedule P(S)Cell; otherwise, UE will monitor USS set(s) on P(S)Cell only.
Proposal 7: The switching between configured USS set(s) on S-SCell and  P(S)Cell can happen in the process of activation/deactivation of S-Scell, Dormancy/non-dormancy of S-Scell, or BWP switching from BWP1 to BWP2 where one of BWP1&2 has configured USS set(s) to schedule P(S)Cell and the other not.
Proposal 8: When CCS from sSCell to PCell/PSCell is configured, the USS in active BWP of S-Scell will be used for cross-carrier scheduling of P(S)Cell when the USS with the same SS ID in active BWP of P(S)Cell is a light USS with ID and AL configuration only.
Proposal 9: When CCS from sSCell to PCell/PSCell is configured, UE will not monitor DCI 0_0/1_0 in USS of S-Scell for scheduling of P(S)Cell.
Proposal 10: The monitoring behavior of DCI 0_0/1_0 in USS of P(S)Cell is aligned with that of DCI 0_1/1_1 in USS of P(S)Cell.
Proposal 11: Applicability of DCI 2_5 is the same as in Rel-16, while support DCI 2_6 extension to S-Scell when CCS from S-Scell to P(S)Cell is configured.
Proposal 12: When a Scell is enabled to schedule a P(S)cell, UE monitors DCI 0_0/1_0 in Type 3 CSS of P(S)cell (if configured), same as that in NR Rel-15/16.
Proposal 14: When a Scell is enabled to schedule a P(S)cell and the total number of cells is less than or equal to , how to set the limit value for BD/CCE of (P(S)cell, P(S)cell) and (Scell, P(S)cell) pair should be defined.
Proposal 15: When a Scell is enabled to schedule a P(S)cell and the total number of cells is larger than , how to calculate the total limit for scheduling cells and set the limit value for BD/CCE of (P(S)cell, P(S)cell) and (Scell, P(S)cell) pair should be defined.
Proposal 16: S-Scell should support BD/CCE overbooking on scheduling the P(S)cell and the design should be discussed when BD/CCE budget is defined.

Appendix
Table 1	PDCCH monitoring for Case 1 and Case 2
	Case
	Scheduling cell
	PDCCH Monitroing Purpose
	Search space (SS)
	DCI format
	RNTI

	1
	S-Scell
	Scheduling PDSCH/PUSCH on S-Scell
	All configured USSs in active BWP 
	0_0, 1_0, 0_1, 1_1, 0_2, or 1_2 if configured in the USS
	C-RNTI, MCS-C-RNTI, CS-RNTI or SP-CSI-RNTI if provided

	
	
	Information indication for configured serving cells
	All configured Type 3 CSSs in active BWP 
	2_0, 2_1, 2_2, 2_3, 2_4, 2_5 if configured
	SFI-RNTI, INT-RNTI, TPC-PUSCH-RNTI /TPC-PUCCH-RNTI, TPC-SRS-RNTI, ci-RNTI , AI-RNTI

	2
	S-Scell 
	Scheduling PDSCH/PUSCH on N-Scell
	The configured USSs in active BWP of S-Scell that have linked light USSs in active BWP of N-Scell
	0_1, 1_1, 0_2, 1_2 if configured in the USS of N-Scell
	C-RNTI, MCS-C-RNTI, CS-RNTI or SP-CSI-RNTI if provided


Table 2	PDCCH monitoring for Case 3
	Case
	Scheduling cell
	PDCCH Monitroing Purpose
	Search space (SS)
	DCI format
	RNTI

	3
	S-Scell 
	Scheduling PDSCH/PUSCH on P(S)cell
	The configured USSs in active BWP of S-Scell that have linked light USSs in active BWP of P(S)cell
	0_1, 1_1, 0_2, 1_2 if configured in the USS of N-Scell
	C-RNTI, MCS-C-RNTI, CS-RNTI or SP-CSI-RNTI if provided


Table 3	PDCCH monitoring for Case 4
	Case
	Scheduling cell
	PDCCH monitoring purpose
	Search space (SS)
	DCI format
	RNTI

	4
	P(S)cell
	Scheduling PDSCH/PUSCH with control info on P(S)cell
	Configured Type 0/0A/1/2 CSS
	0_0/1_0
	SI-RNTI, RA-RNTI, P-RNTI, MsgB-RNTI, TC-RNTI

	
	
	Scheduling PDSCH/PUSCH with on P(S)cell
	Configured Type 0/0A/1/2 CSS
	0_0/1_0
	C-RNTI, MCS-C-RNTI, CS-RNTI if provided 

	
	
	Information indication for configured serving cells
	Configured Type 3 CSS
	2_0, 2_1, 2_2, 2_3, 2_4, 2_5, 2_6 if configured
	SFI-RNTI, INT-RNTI, TPC-PUSCH-RNTI /TPC-PUCCH-RNTI, TPC-SRS-RNTI, ci-RNTI , AI-RNTI, PS-RNTI

	
	
	Scheduling PDSCH/PUSCH with on P(S)cell
	Configured Type 3 CSS
	0_0/1_0
	C-RNTI, MCS-C-RNTI, CS-RNTI if provided and DCI size in Type 3 CSS is the same as DCI size of 0_0/1_0

	
	
	Scheduling PDSCH/PUSCH with on P(S)cell
	Configured complete USS
	0_0/1_0/0_1/1_1/0_2/1_2 if configured
	C-RNTI, MCS-C-RNTI, CS-RNTI or SP-CSI-RNTI if provided


References
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