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Introduction
This contribution is a revised version of R1-2103609 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
When CCS from sSCell to PCell/PSCell is configured
CIF=0 used for sSCell self-scheduling, and CIF for sSCell to PCell cross-carrier scheduling is explicitly configured using RRC signalling
Agreement
PDCCH overbooking on sSCell USS set(s) is not allowed

For RAN1#105-e, companies are encouraged to consider:
Further discuss PDCCH monitoring and BD/CCE limit handling in RAN1#105e considering below BD/CCE limit handling options
· Option A
· At least when P(S)Cell SCS is not higher than sSCell SCS, PDCCH monitoring candidates on P(S)Cell and/or sSCell are configured such that max of (x1(m1)+x2(m1))+max of y(m2) corresponding to any P(S)Cell slots m1 and m2 is less than or equal to Z1
· At least the case of Z1 = 44 is supported for P(S)Cell SCS 15kHz
· FFS if Z1 larger than above can also be supported based on UE capability (e.g. similar to BDFactorR in Rel16)
· FFS signalling details on how the limit Z1 is realized, e.g.
· RRC configured BD limit/scaling factor-based limit for max(x1(m)+x2(m))
· Separate RRC configured BD limits/scaling factor-based limits for max(x1(m)+x2(m)) and max(y(m)) 
· separate BdfactorR for P(S)Cell and sSCell
· SS configuration-based BD limit for max(x1(m)+x2(m)) and max(y(m))
· RRC configured BD limit/scaling factor-based limit for max(x1(m)+x2(m))+ max(y(m))
· Counting ‘sSCell-to-P(S)Cell’ scheduling as an additional scheduling cell with numerology given by sSCell numerology in determining the BD/CCE limits
· FFS reference SCS to use when P(S)Cell has higher SCS than sSCell (if supported)
· For sSCell scheduling P(S)Cell, the UE is not required to monitor on the active DL BWP with SCS configuration µ of the sSCell more than [image: ] PDCCH candidates per slot of sSCell.
· FFS how limit  is computed and applied when CCS from sSCell to P(S)Cell is configured
· Option B
· At least when P(S)Cell SCS is not higher than sSCell SCS, For P(S)Cell slot m, PDCCH monitoring candidates on P(S)Cell and/or sSCell are configured such that x1(m)+x2(m)+y(m) is less than or equal to BD limit Z2
· At least the case of Z2 = 44 is supported for P(S)Cell SCS 15kHz
· FFS if Z2 larger than above can also be supported based on UE capability (e.g. similar to BDFactorR in Rel16)
· max of (x1(m1)+x2(m1)) + max of y(m2) corresponding to any P(S)Cell slots m1 and m2 can is allowed to be larger than BD limit Z2
· FFS signalling details on how the limit Z2 is realized 
· FFS reference SCS to use when P(S)Cell has higher SCS than sSCell (if supported)
· For sSCell scheduling P(S)Cell, the UE is not required to monitor on the active DL BWP with SCS configuration µ of the sSCell more than [image: ] PDCCH candidates per slot of sSCell.
· FFS how limit  is computed and applied when CCS from sSCell to P(S)Cell is configured
· Option C
· PDCCH monitoring candidates on P(S)Cell are configured such that max of (x1(m1)+x2(m1)) is less than or equal to Z3
· Z3 is derived by the PDCCH monitoring capability of PCell
· PDCCH monitoring candidates on sSCell are configured such that max of y(m2) is less than or equal to Z4
· Z4 is derived by the PDCCH monitoring capability of sSCell
· FFS details to define Z3 and Z4, e.g.
· Separate RRC configured BD limits/scaling factor-based limits for max(x1(m)+x2(m)) and max(y(m))
· For sSCell scheduling P(S)Cell, the UE is not required to monitor on the active DL BWP with SCS configuration µ of the sSCell more than Z4 PDCCH candidates per slot of sSCell
· Note
· x1(m) is #BDs for PDCCH CSS(s) candidates monitored on P(S)Cell slot m 
· x2(m) is #BDs for PDCCH USS(s) candidates monitored on P(S)Cell slot m 
· y(m) is #BDs for PDCCH USS(s) candidates monitored on sSCell in all sSCell slot(s) that overlap slot m of P(S)Cell
· USS(s) => USS(s) that can schedule PDSCH/PUSCH on P(S)Cell)

In RAN1#104e, the following working assumption was made:
Working Assumption
· 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 that schedule PDSCH/PUSCH on PCell/PSCell on PCell/PSCell USS set(s), and/or on sSCell USS set(s)
· [bookmark: _Hlk68169803]The WA to be confirmed after agreements are made on PDCCH BD/CCE handling and PDCCH overbooking handling for CCS from sSCell to PCell/PSCell
· Specs also allow UEs supporting functionality of only Alt-1. Capability signaling details, if any, can be handled during the UE capability discussion for Rel17
· FFS: Whether the UE can monitor PDCCH from both cells in the same slot.

Discussion
Working Assumption on monitoring DCI formats 0_1/1_1/0_2/1_2  
In our view, there could be advantages, especially for URLLC traffic on PCell in confirming the working assumption of the last meeting: for instance, 
a) From latency perspective:
a. in case of PCell and sSCell having different SCS, the resulting UE PDSCH reception preparation time may not be desirable for URLLC operation
b. URLLC-DCI (format x_2/ x_1) for PCell scheduling cannot be monitored if the sSCell is deactivated until another sSCell is configured or CCS from sSCell to PCell/PSCell is disabled by RRC, resulting in scheduling delay.
b) From DCI overhead perspective:
a. DCI formats 0_2 and 1_2 might be configured to be monitored (on PCell) with 0 bits for carrier indicator, saving bits in URLLC-DCI; 
and hence to schedule PCell with URLLC-DCI (e.g., formats 0_2 and 1_2), it would be good to monitor them on the PCell while the PCell could be scheduled with DCI formats 0_1/1_1 from sSCell.
Alternatives for monitoring DCI formats 0_1/1_1/0_2/1_2 for PCell/PSCell on sSCell and PCell/PSCell  
Among the alternatives identified in RAN1#103, in our view Alt 2-1 is a simple alternative which allows simultaneous monitoring of DCI formats scheduling PCell on PCell and sSCell, which could be useful in case the sSCell becomes unavailable e.g., due to deactivation/ dormancy (if supported).
Proposal 1:  Support Alt 2-1(simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling) to not incur additional delay in URLLC traffic on PCell.
PDCCH BD/CCE handling for CCS from sSCell to PCell/PSCell
Among the options discussed in the last meeting, we think option A can limit scheduling flexibility in slots/spans wherein not all search spaces exist. In our view, to ensure number of PDCCH candidates for PCell scheduling is limited (but not as restrictive as option A) in each slot,
· Option B could be used if simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling is agreed (e.g., Alt 2-1), and
· Option C could be used if PCell and sSCell PDCCH monitoring for PCell scheduling in TDM manner is agreed (e.g., Alt 2-4). 
Proposal 2:  For PDCCH monitoring and BD/CCE handling, adopt respectively 
· Alt 2-1 with option B if simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling is agreed.
· Alt 2-4 with option C if simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling is NOT agreed.
[bookmark: _Hlk71532520]For a more practical DSS design, we suggest focusing on P(S)Cell SCS not higher than sSCell SCS, which can potentially avoid/ease additional design to determine a reference SCS for BD/CCE handling or P(S)Cell scheduling restrictions.
Proposal 3:  Focus the DSS design assuming P(S)Cell SCS being not higher than sSCell SCS.
We can reuse the cross carrier scheduling framework, and count every scheduling cell as one cell, hence, sSCell may be counted more than once to account for PCell scheduling in deriving . In our view, Z2 may not need to be included in Z2 can be RRC configured to control the aggregate number of BD/CCE for PCell scheduling (e.g., based on a UE capability, and based on ‘A’ (maximum # of BDs on PCell) derived based on /). In our understanding, when PCell SCS=15 KHz, and sSCell SCS=30KHz, Z2 is applied over two sSCell slots. 
For example, if / does not limit the per sSCell limit of 36 BDs, Z2 can reduce the number of BDs from 36 per sSCell slot to min(36, floor((Z2-‘A’)/2)).  In an example, Z2=44, PCell SCS=15 KHz, sSCell SCS=30KHz, and there are 3 additional SCells with SCS=30KHz, and  =4. The described approach would yield:   29, and  120, ‘A=29’, and the number of BDs for sSCell scheduling PCell per sSCell slot would be min(36, floor((44-29)/2))=7.  
Proposal 4:  sSCell is counted more than once (compared to Rel-16) to account for PCell scheduling in deriving . 
Proposal 5:	(a) Z2 is not included in deriving . 
(b) Z2 is RRC configured to control the aggregate number of BD/CCE for PCell scheduling.

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 in 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. Even if DCI format 0_0/1_0 in UESS of sSCell for PCell scheduling is motivated to be specified, we prefer to defer this part till decision is made on whether to support PDCCH of SCell scheduling PDSCH on multiple cells using a single DCI (second objective of the WID) as it could impact the way cross-carrier scheduling with DCI format 0_0/1_0 gets specified.
Proposal 6:  DCI format 0_0/1_0 for PCell is only monitored in PCell.
Unlicensed Cells
It would be good to clarify whether the feature of sSCell scheduling PCell can be applied to unlicensed cells as well. 
Proposal 7:  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 8:  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/deactivated,
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 9: 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:  Support Alt 2-1(simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling) to not incur additional delay in URLLC traffic on PCell.
Proposal 2:  For PDCCH monitoring and BD/CCE handling, adopt respectively 
· Alt 2-1 with option B if simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling is agreed.
· Alt 2-4 with option C if simultaneous PCell and sSCell PDCCH monitoring for PCell scheduling is NOT agreed.
Proposal 3:  Focus the DSS design assuming P(S)Cell SCS being not higher than sSCell SCS.
Proposal 4:  sSCell is counted more than once (compared to Rel-16) to account for PCell scheduling in deriving . 
Proposal 5:	(a) Z2 is not included in deriving . 
(b) Z2 is RRC configured to control the aggregate number of BD/CCE for PCell scheduling.
Proposal 6:  DCI format 0_0/1_0 for PCell is only monitored in PCell.
Proposal 7:  Clarify whether PCell and/or scheduling SCell can be unlicensed cell(s).
Proposal 8:  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 9: 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
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