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Introduction
This contribution is a revised version of R1-2105765 and expresses our views on SCell scheduling PCell pertaining to the DSS WID objective and conditions highlighted: 
DSS WID objectives:

This work item is limited to FR1, and includes the following objectives for NR Dynamic Spectrum Sharing (DSS):
· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]
· 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
· [bookmark: _Hlk27038352]Note: The total PDCCH blind decoding budget should not be changed as a result of this work
· Note: These enhancements are not specific to DSS and are generally applicable to cross-carrier scheduling in carrier aggregation

In the last RAN1 meeting, the following was agreed:
Agreement
Two types of UEs (Type A and Type B) can support CCS from sSCell to P(S)Cell 
· For Type A UE
· At least following search space sets on P(S)Cell and search space sets on sSCell are configured so that the UE does not monitor them in overlapping [slot/symbol] of P(S)Cell and sSCell
· search space sets on P(S)Cell 
· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported for Type A UE)
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell
· FFS: BD/CCE handling
· For Type B UE
· Following search space sets on P(S)Cell and search space sets on sSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of P(S)Cell and sSCell
· search space sets on P(S)Cell 
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell
· For handling ‘USS sets for scheduling P(S)Cell’ on P(S)Cell and/or on sSCell for DCI formats 0_1,1_1,0_2,1_2
· Alt 2-1 is adopted
· There is no restriction on Type-0/0A/1/2-CSS sets configurations
· FFS: BD/CCE handling
· For Type A and/or Type B UE
· FFS: switching to ‘normal’ PDCCH monitoring on P(S)Cell when sSCell is deactivated
· FFS: Whether Type A is specified or is Type-B with restrictions (as part of UE features discussion)
· FFS: Whether the UE can be configured with unaligned CA
· FFS: Whether the above applies for multicast PDSCH

Discuss further in RAN1#106-e:
· Proposal 4v3 in R1-2106291

Proposal 4v3
· For at least Type B UE, downselect from one of the BD/CCE limit handling options below 
· [based on Option A/C] When UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS () is less than or equal to sSCell SCS ()
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot 
· UE is not required to monitor more than
· Alt1
·   PDCCH BD candidates per P(S)Cell slot
· Alt2
·  PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than  PDCCH BD candidates per slot of sSCell
· UE is not required to monitor more than
· Alt1
·   PDCCH BD candidates per P(S)Cell slot 
· Alt2:
·  PDCCH BD candidates per P(S)Cell slot 
· At least case of  is supported.
· FFS case of   
· FFS multi-TRP case
· FFS following
· Selection between Alt1 vs. Alt2 above
· Whether separate  and   are configured by RRC or if  and only   is configured
· How the PDCCH BD candidates are distributed between multiple sSCell slots overlapping a P(S)Cell slot when and whether the BD limits for sSCell are specified per sSCell slot or per P(S)Cell slot
· [based on Option B] When UE is configured for CCS from sSCell to P(S)Cell and when when P(S)Cell SCS () is less than or equal to sSCell SCS ()
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per slot of P(S)Cell 
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than  PDCCH BD candidates per slot of sSCell
· Considering both PDCCH BD candidates for P(S)Cell self-scheduling on P(S)Cell and PDCCH BD candidates for sSCell to P(S)SCell cross-carrier scheduling on sSCell
· UE is not required to monitor more than
· Alt 1
·  PDCCH BD candidates per P(S)Cell slot 
· Alt 2
·  PDCCH BD candidates per P(S)Cell slot
· FFS: selection between Alt-1 and Alt-2
· FFS: whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell

Discussion
PDCCH BD/CCE handling for CCS from sSCell to PCell/PSCell
Given Alt 2-1 is adopted for Type B UEs, among the options of Proposal 4v3 discussed in the last meeting, the option [based on Option B] provides more scheduling flexibility as the number of PDCCH candidates for PCell scheduling is not as restrictive as the option [based on Option A/C] at least for . We think the option [based on Option A/C] might quite limit scheduling flexibility in PCell slots/spans wherein not all search spaces exist. 
Proposal 1:  For BD/CCE handling, adopt option [based on Option B] in proposal 4v3 of R1-2106291.
Determining of  or
We can reuse the cross-carrier scheduling framework, and count every scheduling cell as one cell, hence, sSCell is counted one more time to account for PCell scheduling in deriving and . In our view, Alt 2 in option [based on Option B] of Proposal 4v3 may significantly limit the number of candidates on overlapping slots, especially when maximum number of candidates on PCell itself (or ) is quite small due to CA scaling.   
In an example, assuming PCell SCS=15 kHz, sSCell SCS=30 kHz, and there are 3 additional SCells with SCS=30 kHz, and  =4, and Alt 1 (i.e., 44 candidates),   29, and  120, having 29 candidates for PCell self-scheduling, and the number of BDs for sSCell scheduling PCell per sSCell slot would be min(36, floor((44-29)/2))=7. However, for Alt2, having 
· 25 candidates for PCell self-scheduling, would leave min(36, floor((29-25)/2))=2 candidates for  sSCell scheduling PCell per sSCell slot.
· 15 candidates for PCell self-scheduling, would leave min(36, floor((29-15)/2))=7 candidates for  sSCell scheduling PCell per sSCell slot.
Proposal 2:  sSCell is counted one more time (compared to Rel-16) to account for PCell scheduling in deriving  .  
Proposal 3: Adopt Alt 1 in option [based on Option B] of Proposal 4v3 of R1-2106291.
DCI format 0_0/1_0
Currently, DCI format 0_0/1_0 does not have a carrier indicator field. If dci-FormatsExt field is configured dci-Formats field is ignored, and UESS can monitor either formats0-2-And-1-2 or formats0-1-And-1-1And-0-2-And-1-2. If dci-FormatsExt field is not configured, UESS can monitor formats0-0-And-1-0 or formats0-1-And-1-1.
[bookmark: _Hlk54349006]One question is whether DCI format 0_0/1_0 for PCell can be monitored on sSCell. One advantage of allowing this is in case a UESS contains PDCCH candidates with DCI format 0_0/1_0 (e.g., when dci-FormatsExt field is not configured), the UESS on sSCell can be used for both sSCell and PCell scheduling. However, to avoid additional specification impact, we prefer to keep the legacy setting to not allow cross-carrier scheduling with DCI format 0_0/1_0. Also, if the SCell scheduling PCell feature is disabled (e.g., via RRC reconfiguration), having a carrier indicator field in DCI format 0_0/1_0 becomes useless, unless it is made configurable.
Proposal 4:  DCI format 0_0/1_0 for PCell is only monitored in PCell.
SS set linkage when CCS from sSCell to P(S)Cell is configured
The following proposal was discussed in the last meeting:
· Down select from below alternatives for SS set linking (or not) for case when CCS from sSCell to P(S)Cell is configured
· Alt1
· Linking between P(S)Cell and sSCell SS sets is configured as in Rel16
· Alt 2
· at least nrofCandidates is derived using the SS set linking as in Rel16
· at least monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration can be separate for sSCell self-scheduling and sSCell to P(S)Cell scheduling
· Details FFS
· Alt 3
· SS set linking is not used and a separate SS set is explicitly configured for sSCell to P(S)Cell scheduling
· Details FFS
We don’t see an issue in reusing the existing mechanism (Alt 1) from linkage perspective assuming there exists enough search space sets on sSCell.

 Proposal 5:  Linking between P(S)Cell and sSCell SS sets is configured as in Rel16 when CCS from sSCell to P(S)Cell is configured.
Unlicensed Cells
It would be good to clarify whether the feature of sSCell scheduling PCell can be applied to unlicensed cells as well. 
Proposal 6:  Clarify whether PCell and/or scheduling SCell can be unlicensed cell(s).
Maximum number of DL and UL unicast DCI formats in a span
If PCell can be simultaneously scheduled via PCell and sSCell, it would be good to clarify the maximum number of DL and UL unicast DCI formats in a span (one span of PCell and one span of sSCell).
For UE feature 3-5b, we have:
For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
Proposal 7:  Clarify whether for FDD, the UE can process:
a) one unicast DCI scheduling DL and one unicast DCI scheduling UL for PCell across set of monitoring occasions of PCell and sSCell; or
b) one unicast DCI scheduling DL and one unicast DCI scheduling UL for PCell across set of monitoring occasions in PCell and one unicast DCI scheduling DL and one unicast DCI scheduling UL for PCell across set of monitoring occasions in sSCell
We don’t see a need to support option ‘b’. In case of PCell and sSCell having different SCS, one unicast DCI scheduling DL and one scheduling UL seems to be sufficient per slot of the scheduled cell.
Dormancy behavior of sSCell
For power saving purpose, an SCell may need to get CA deactivated/become dormant. If the sSCell becomes dormant/deactivated, sSCell scheduling PCell functionality is affected. There are two high-level options: 
1. option 1: the sSCell is not allowed to become dormant,
a. Option 1a: if the sSCell belongs to a dormancy group, the dormancy indication is not applicable to the sSCell
2. option 2: the sSCell can and is indicated to become dormant/deactivated
a. option 2a: another SCell becomes the new sSCell 
b. option 2b: PCell becomes self-scheduled only 
c. option 2c: sSCell dormancy/deactivation supported if a DCI format (e.g., 2_x or x_2), to be monitored for PCell, is at least monitored on PCell
Proposal 8: For deactivation (also dormancy if supported) of sSCell, further discuss the following monitoring behaviors:
· option a: another SCell becomes the new sSCell 
· option b: PCell becomes self-scheduled only
· option c: sSCell dormancy/deactivation supported if a DCI format (e.g., 2_x or x_2), to be monitored for PCell, is at least monitored on PCell
If dormancy is supported for sSCell, depending on which high-level behavior option (e.g., option a/b/c above) is adopted, it would be good to further discuss if an application delay is needed to ensure a sufficient time for changing the monitoring behaviour.   
Conclusions
This contribution provided our views regarding SCell scheduling PCell as follows:
Proposal 1:  For BD/CCE handling, adopt option [based on Option B] in proposal 4v3 of R1-2106291.
Proposal 2:  sSCell is counted one more time (compared to Rel-16) to account for PCell scheduling in deriving . 
Proposal 3: Adopt Alt 1 in option [based on Option B] of Proposal 4v3 of R1-2106291.
Proposal 4:  DCI format 0_0/1_0 for PCell is only monitored in PCell.
Proposal 5:  Linking between P(S)Cell and sSCell SS sets is configured as in Rel16 when CCS from sSCell to P(S)Cell is configured.
Proposal 6:  Clarify whether PCell and/or scheduling SCell can be unlicensed cell(s).
Proposal 7:  Clarify whether for FDD, the UE can process:
a) one unicast DCI scheduling DL and one unicast DCI scheduling UL for PCell across set of monitoring occasions of PCell and scheduling SCell; or
b) one unicast DCI scheduling DL and one unicast DCI scheduling UL for PCell across set of monitoring occasions in PCell and one unicast DCI scheduling DL and one unicast DCI scheduling UL for PCell across set of monitoring occasions in scheduling SCell
Proposal 8: For deactivation (also dormancy if supported) of sSCell, further discuss the following monitoring behaviors:
· option a: another SCell becomes the new sSCell 
· option b: PCell becomes self-scheduled only
· [bookmark: _Hlk61903323]option c: sSCell dormancy/deactivation supported if a DCI format (e.g., 2_x or x_2), to be monitored for PCell, is at least monitored on PCell






