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Introduction
Based on the email discussion [103-e-NR-DSS-01], the following agreements were made in RAN1 #103-e for cross-carrier scheduling from SCell to PCell/PSCell:
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’
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
In this contribution, we provide our views on cross-carrier scheduling scheme.
Discussion
For Rel-15/16 cross-carrier scheduling, one SCell is scheduled by PCell or another scheduling SCell, and the PCell or the scheduling Scell has to be scheduled by itself. In Rel-17, to support cross-carrier scheduling from a SCell to PCell/PSCell, RAN1 agree to that PCell/PSCell can be scheduled by both themselves and the sSCell. 
DCI format 2_5/2_6 configuration
DCI format 2_5 is used by an IAB node to indicate the availability of soft resources on the link between its child node and its grandchild node. According to RAN1 agreements in Rel-16 IAB, DCI format 2_5 can be configured in either Type-3 CSS or USS given the child IAB node is treated as a “UE”. 
For the DCI 2_5 configured in Type-3 CSS, there seems no specific reason to handle it differently from DCI format 2_0, which is also monitored by IAB child node. Meanwhile, RAN1 already agreed the configuration and information applicability of DCI format 2_0 are all kept the same as in Rel-16. So the same conclusion is applicable to DCI 2_5 in CSS as well. 
For the DCI 2_5 configured in USS, because it does not trigger any PDSCH/PUSCH/PUCCH transmission, its configuration and applicability in case of CCS from sSCell does not need to be treated differently from DCI 0_x and DCI 1_x, for simplicity purpose. 
Proposal 1: When CCS from sSCell to PCell/PSCell is configured, 
For the DCI format 2_5 configured in Type-3 CSS, the configuration of Type-3 CSS set and applicability of the information in the DCI format 2_5 are the same as in Rel-16.
For the DCI format 2_5 configured in USS, RAN1 does not treat the configuration of USS set differently from those for other DCI formats in USS for Rel-17.  
Both bullets above (if agreed) are subject to further changes decided by Rel-17 IAB agenda. 
In R16, DCI format 2_6 is configured only in Pcell CSS and used for power saving outside DRX Active Time. It can indicate UE whether to monitoring PDCCH in one SCell. Similar to DCI format 2_6 in CSS, there is no strong reason to change the existing search space configuration behavior as in Rel-16. 
Proposal 2: When CCS from sSCell to PCell/PSCell is configured, the configuration of Type-3 CSS set and applicability of information for DCI format 2_6 are the same as in Rel-16.
DCI formats 0_0,1_0 scheduling PDSCH/PUSCH on PCell/PSCell
There is no carrier indication field in DCI formats 0_0/1_0, so PDSCH/PUSCH on PCell/PSCell cannot be scheduled by DCI format 0_0/1_0 in sSCell. When CCS is configured, both self-scheduling and cross-scheduling for PDSCH/PUSCH on PCell/PSCell are allowed. DCI formats 0_0/1_0 in PCell/PSCell are needed. In R15/R16, DCI formats 0_0/1_0 can be configured in CSS set and/or USS set. It is preferred to maintain the same rules in R15/R16, i.e., both CSS and USS can contain DCI formats 0_0/0_1.
Proposal 3: When CCS from sSCell to PCell/PSCell is configured, the configuration of CSS/USS sets and applicability of information for DCI formats 0_0/1_0 are the same as in Rel-16, which means
In case DCI formats x_0 is configured in CSS, it is configured on P(S)Cell.
In case DCI formats x_0 is configured in USS, it can be configured on either P(S)Cell or SCell.  
DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell in USS set(s)
DCI formats {0_1,1_1,0_2,1_2} support cross-scheduling for PDSCH/PUSCH on PCell/PSCell from sSCell. So it needs to be configured in sSCell. Regarding to whether and how to configure these DCI formats in PCell/PSCell USS and/or sSCell USS, need more discussion, RAN1 #103e left with two alternatives.  
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)
Non-fallback DCI in USS in scheduling SCell, including carrier indication, can be used to cross-scheduling PDSCH/PUSCH in PCell or other SCells. If for any reason CCS does not work for PDSCH/PUSCH on PCell/PSCell, self-scheduling for PDSCH/PUSCH on PCell/PSCell is used if there is fallback DCIs configured in CSS in PCell/PSCell; otherwise, no unicast scheduling is allowed for PCell/PSCell.
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).                                    
To maintain the scheduling flexibility for P(S)Cell, non-fallback DCIs in USS can be configured in P(S)Cell to support self-scheduling. To keep USS self-scheduling alive would be beneficial in support of unicast transmission during reconfiguration of cross-carrier scheduling, reconfiguration of sSCell and sSCell dormancy, or any applications where PDCCH monitoring on sSCell is temporarily unavailable (e.g. for power saving purpose). 
Proposal 4: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on P(S)Cell USS set(s), and/or on sSCell USS set(s).
PDCCH monitoring capability
In R15/R16, one cell can be scheduled by only one cell. PDCCH monitoring capability (BD/CCE budget) is calculated for each scheduled cell with each scheduling cell, i.e., paired (scheduled cell, scheduling cell). When CCS is configured, P(S)Cell can be scheduled by two cells. The PDCCH monitoring capability (BD/CCE budget) determination becomes different from R15/R16. There are two candidate schemes for BD/CCE determination:
· Scheme 1: PCell and sSCell are treated as one scheduling cell and share the PDCCH BD/CCE budget.
[bookmark: _GoBack]PCell and sSCell share the PDCCH monitoring capability (BD/CCE budget), with paired <scheduled cell (PCell), scheduling cell#1 (PCell), scheduling cell#2 (sSCell)>. The monitoring capability for USS is considered for both PCell and sSCell (if USS can be configured in both PCell and sSCell) or only sSCell (if USS can be configured in only sSCell). Monitoring BD/CCE budget should be split into two equal or unequal parts for two scheduling cells. It remains unclear how to handle the BD/CCE budget splitting in case the P(S)Cell and sSCell have the different SCS. 
If only CSS is configured in P(S)Cell, there is no PDCCH overbooking. If both CSS and USS can be configured in P(S)Cell, PDCCH overbooking should be considered. USS can be always configured in sSCell, PDCCH overbooking need be considered as well.
Scheme 2: PCell and sSCell are treated as two scheduling cells, and the PDCCH BD/CCE budgets are determined separately between PCell and sSCell. 
The BD/CCE budgets are independently determined according to paired <scheduled cell (PCell), scheduling cell#1 (PCell)> and <scheduled cell (PCell), scheduling cell#2 (sSCell)>, with the same procedure as in R15/R16. Meanwhile, PDCCH overbooking is also considered independently between P(S)Cell and sSCell.
The procedure for scheme 2 is easier and imposes less spec modifications.
Proposal 5: PDCCH monitoring BD/CCE budget is determined independently between PCell and sSCell.
Conclusion
In this contribution, we show our views on cross-carrier scheduling with following proposals:
Proposal 1: When CCS from sSCell to PCell/PSCell is configured, 
For the DCI format 2_5 configured in Type-3 CSS, the configuration of Type-3 CSS set and applicability of the information in the DCI format 2_5 are the same as in Rel-16.
For the DCI format 2_5 configured in USS, RAN1 does not treat the configuration of USS set differently from those for other DCI formats in USS for Rel-17.  
Both bullets above (if agreed) are subject to further changes decided by Rel-17 IAB agenda. 
Proposal 2: When CCS from sSCell to PCell/PSCell is configured, the configuration of Type-3 CSS set and applicability of information for DCI format 2_6 are the same as in Rel-16.
Proposal 3: When CCS from sSCell to PCell/PSCell is configured, the configuration of CSS/USS sets and applicability of information for DCI formats 0_0/1_0 are the same as in Rel-16, which means
In case DCI formats x_0 is configured in CSS, it is configured on P(S)Cell.
In case DCI formats x_0 is configured in USS, it can be configured on either P(S)Cell or SCell.  
Proposal 4: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on P(S)Cell USS set(s), and/or on sSCell USS set(s).
Proposal 5: PDCCH monitoring BD/CCE budget is determined independently between PCell and sSCell.
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