	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #106bis-e	R1-2109518
e-Meeting, October 11th – 19th, 2021
[bookmark: Source]Agenda item:	8.13.1
Source:	Samsung
Title:	Cross-carrier scheduling from SCell to PCell
Document for:	Discussion and decision
1 Introduction
This contribution discusses remaining aspects for cross-carrier scheduling (CCS) from an SCell to P(S)Cell. A discussion on UE features for support of DSS operation is provided in our companion Tdoc [1]. 
2 PDCCH monitoring
2.1 Type-A UE for DSS
The motivation for a Type-A UE is to have a UE implementation that would not require new PDCCH monitoring capabilities compared to Rel-16 and could allow for direct/fast DSS deployments as it is simple for a Rel-16 UE that supports cross-carrier scheduling to support scheduling on the P(S)Cell from an SCell. Two basic alternatives have been discussed in the last few meetings. A first one is based on a restriction of a Type-B UE where USS will not be monitored on the P(S)Cell. However, it should be clear that such restriction makes no difference both for specifications (the ones for Type-B UE would be needed for PDCCH monitoring) and for UE implementation because it is irrelevant whether a search space on P(S)Cell can be initialized only by  (Alt. 1) or both by  and  (Type-B UE) and it is irrelevant whether bits in a PDSCH are ‘SIB/RAR/fallback’ or ‘unicast’.
Observation 1: A UE that simultaneously monitors PDCCH for CSS sets on P(S)Cell and for USS sets on sSCell is a Type-B UE both from the perspective of PDCCH monitoring/specification and from the perspective of UE implementation requirements.
A second alternative is for a Type-A UE to not simultaneously monitor PDCCH on the P(S)Cell and the sSCell. Then, the issue is whether any specification is needed or whether that can be a UE feature/capability for a UE that supports DSS (i.e. supports scheduling from sSCell on P(S)Cell). An argument against allowing such UE to operate with DSS has been the impact on legacy operation for PDCCH monitoring according to non-Type3 CSS sets. However, there is no difference for initial access while in RRC_CONNECTED a configuration by BWP-DownlinkCommon can be used without any scheduling restriction either for SIB (SIB1 occurs per 20 msec, SIB x>1 occurs even less often), or for RAR (no issue in RRC_CONNECTED for a given UE and PDCCH MOs for Type1-PDCCH CSS sets can be a subset of the legacy ones), or for paging. The new BWP can even physically be the initial BWP.
Another version of the second alternative was proposed in RAN1#106-e [2] where a UE drops PDCCH monitoring on the sSCell in slots where the UE is configured to monitor PDCCH on the P(S)Cell. This is also acceptable as it achieves the same objective with trivial specification impact. It is noted that, for the second alternative,  and  do not need to vary per slot (regardless of same or different SCS) - the PCell is a scheduled cell for both the PCell and the sSCell (in Rel-16, there is no per-slot variation in  when, due to search space set configurations, a cell is not a scheduled cell in some slots).
Proposal 1: For a Type-A UE, support one of the following:
· Alt-A: UE capability to monitor PDCCH on only one of P(S)Cell and sSCell in a slot (of smaller SCS).
· Alt-B: When a UE is configured to monitor PDCCH in a same slot (of smaller SCS) on P(S)Cell and sSCell, the UE monitors PDCCH only on P(S)Cell.
Observation 2: There is no per-slot change in  and . The P(S)Cell is a scheduled cell for both the P(S)Cell and the sSCell in every slot.
2.2 Type-B UE for DSS
PDCCH candidates/non-overlapping CCE limits
The following (non-exclusive) options were discussed in RAN1#106-e for a Type-B UE with DSS operation. 
	Agreement (RAN1 #106-e)
· At least for Type B UE, when the 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 (), and at least when UE is not provided monitoringCapabilityConfig for any cell, down select one from [based on Option A/C] or [based Option C] below
· [based on Option A/C]
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  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 [ or ] PDCCH BD candidates per sSCell slot (Note: this is assumed per Rel16)
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   and   are based on RRC configuration and at least cases of  are supported
· FFS the following for [based on Option A/C]
· Distribution of PDCCH BD candidates between multiple sSCell slots overlapping a P(S)Cell slot including whether the above additional BD limitation is defined per sSCell slot or per P(S)Cell slot.
· Discuss further using following alternatives as starting point (other alternatives/further refinement of alternatives not precluded)
·  Alt1
· The additional BD limitation is per sSCell slot with further limitation that UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
· Alt 2
· The additional BD limitation is per P(S)Cell slot and no further restrictions
· Alt 3
· The additional BD limitation is per P(S)SCell slot with below further limitation
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of 3 consecutive OFDM symbols within a duration spanning P(S)Cell slot
· Whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· Whether separate  and   are configured by RRC or if  and only   is configured
· [based on Option C]
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  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 sSCell slot
· When determining  and 
· P(S)Cell self-scheduling is counted by applying scaling factor s1, 
· sSCell to PCell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
·   and    
· FFS the following
· Allowed combinations of s1 and s2 , and whether they are fixed or configured via RRC
· Whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· FFS the following
· Multi-TRP handling
· PDCCH BD handling when monitoringCapabilityConfig = r16monitoringcapability is configured for any cell


In the following, the single-TRP case with slot-based PDCCH monitoring is first considered. For brevity, only the number of PDCCH candidates are discussed as everything is also directly applicable to the number of non-overlapping CCEs.
The NR specifications consider two types of PDCCH monitoring limits:
· Per-scheduling-cell limits: No more than  per slot for each scheduled cell having scheduling cell with SCS configuration  for the case , and no more than  per slot across all scheduled cells having scheduling cells with SCS configuration  when . 
· Per-scheduled-cell limits: No more than  per slot of the scheduling cell with SCS configuration .  
CCS operation for DSS should not require an increase in UE capability for PDCCH monitoring. Therefore, both per-scheduling-cell limits and per-scheduled-cell limits should not exceed the Rel-16 ones. 
For per-scheduling-cell limits, in case of same SCS for the P(S)Cell and the sSCell, no change to the Rel-16 specification is needed, since PDCCH offloading from P(S)Cell to sSCell will be an internal exchange of PDCCH monitoring within the group of scheduling cells with SCS configuration . Accordingly, the scheduled P(S)Cell is counted as in Rel-16, that is, only once towards  for the group of scheduled cells having a scheduling cell with SCS configuration . 
In case of different SCS for the P(S)Cell and the sSCell, Rel-16 formulas for determination of  are re-used, but the cell counting procedure needs to be modified to reflect the impact of PDCCH offloading among the group of scheduling cells with SCS configuration  and the group of scheduling cells with SCS configuration . Therefore, the scheduled P(S)Cell is counted on both scheduling cells following the Rel-16 PDCCH monitoring allocation. There have been proposals to apply various scaling factors for the scheduled cell (P(S)Cell) from the first and second scheduling cells (P(S)Cell, sSCell). That is meaningful only if the scaling factors are configured by RRC (i.e. not hard-coded in the specifications) as search space sets are configured by RRC (e.g. the gNB may primarily schedule the P(S)Cell from the sSCell, or may have a more balanced allocation of PDCCH candidates based on the configuration of search space sets). The sum of the two scaling factors corresponding to the two scheduling cells should be no smaller than one and no larger than two (i.e., the case when scaling factors are not configured by the network). 
Proposal 2: For Type-B UEs and different SCS for the P(S)Cell and the sSCell, support configuration of scaling factors , , and , to count a scheduled cell from two scheduling cells
·  number of DL serving cells other than P(S)Cell, with SCS configuration  for scheduling cell(s), and
·  number of DL serving cells other than P(S)Cell, with SCS configuration  for scheduling cell(s).
If configuration is not provided, each scaling factor equals one ().
For per-scheduled cell limits, the only change in DSS operation is with respect to the scheduled P(S)Cell. The purpose of DSS operation is to offload parts of PDCCH monitoring budget for the scheduled P(S)Cell from P(S)Cell to the sSCell. Therefore, a Type-B UE maintains a portion of the original PDCCH monitoring budget, such as , on the P(S)Cell, and offloads the remaining portion to the sSCell. This is captured in the solution labeled as “[based on Option A/C]”.
There is no need to introduce scaling factors for  as the Rel-16 limit per scheduled cell remains applicable, the configuration of search space sets is up to the gNB, and overbooking remains as in Rel-16. Therefore, the proposed solution labeled as “[based on Option C]” is not applicable to DSS operation. 
Observation 3: There is no need to introduce scaling factors for  for the scheduled cell (P(S)Cell), as considered in the proposal “[based on Option C]”.
In addition, the PDCCH monitoring limits in either Options B or Option A/C can be set as in Rel-16 with the clarification for a reference slot that is the one corresponding to the smallest SCS in case of different SCS on the P(S)Cell and the sSCell. For Rel-17 DSS, it may also be OK (e.g. if it can result to simpler specifications) for the reference slot to be the one of the P(S)Cell, as the P(S)Cell will not have larger SCS than the sSCell. 
Proposal 3: For Type-B UEs, the maximum number of PDCCH candidates and non-overlapping CCEs for the scheduled P(S)Cell is based on an RRC configured distribution (e.g. the  factor) of the Rel-16 limits for the maximum number of PDCCH candidates and non-overlapping CCEs for scheduling the P(S)Cell (“[based on Option A/C]”). The slot is the one corresponding to the smallest SCS.
In order to determine PDCCH monitoring limits for DSS operation, two approaches can be considered:
· Approach 1: the BD/CCE limits are based on Rel-16 limits for a reference SCS, such as the smallest SCS (or the SCS of the P(S)Cell); 
· Approach 2: the BD/CCE limits are based on Rel-16 limits for both SCSs corresponding to the two scheduling cells. 
For the case of “[based on Option A/C]”, the UE is not required to monitor, for scheduling on the P(S)Cell, more than a first limit of PDCCH candidates per reference slot on the active DL BWP of the P(S)Cell, and more than a second limit of PDCCH candidates per reference slot on the active DL BWP of the sSCell, where the first and second limits can be respectively:
·  PDCCH candidates on P(S)Cell and  PDCCH candidates on sSCell, per Approach 1, or 
·  PDCCH candidates on P(S)Cell and  PDCCH candidates on sSCell, per Approach 2.
Similar expressions can be considered for limits on the numbers of non-overlapping CCEs. The scaling factors  and  can be provided by higher layers, where  and . 
It is noted that Approach 1 is simpler, while Approach 2 is more flexible for example when the P(S)Cell and the sSCell have different SCS or have different monitoringCapabilityConfig (i.e., PDCCH monitoring on one scheduling cell is slot-based, and on the other scheduling cell is span-based). 
In addition, for Option A/C and when the SCS of the P(S)Cell is smaller than the SCS of the sSCell (main use case for DSS in Rel-17), multiple sSCell slots overlap with a PCell slot. Then, in order to distribute  or  PDCCH candidates among the multiple sSCell slots, the UE can allocate equal PDCCH candidates to each sSCell slot or the distribution of PDCCH candidates among the multiple sSCell slots can be arbitrary according to gNB configuration subject to no overbooking. This would correspond to Alt-2 in the agreement from RAN1#106-e. Alt-3 can be further considered in UE feature discussions. 
It is also noted that in the agreement from RAN1#106-e “UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot (Note: this is assumed per Rel16),” a direct usage of  is not meaningful as it does not map to any BD/CCE limit for the scheduled cell per Rel-16 specifications. 

Proposal 4: For Type-B UEs, the maximum number of PDCCH candidates and non-overlapping CCEs for scheduling the P(S)Cell with CCS is determined based on Rel-16 limits based on:
· Approach 1: the smaller SCS of the two scheduling cells; therefore, no more than  PDCCH candidates on P(S)Cell and  PDCCH candidates on sSCell, or 
· Approach 2: both SCSs corresponding to the two scheduling cells; therefore, no more than  PDCCH candidates on P(S)Cell and  PDCCH candidates on sSCell.
Next, the case of multi-TRP operation is considered. When the sSCell operates with multiple TRPs, the above PDCCH monitoring directly applies and the only change is for the part “UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot (Note: this is assumed per Rel16)” which can be modified directly per Rel-16 specifications (no impact due to DSS).  
When the P(S)Cell operates with multiple TRPs, the above PDCCH monitoring limits apply per TRP. In addition, the UE will be subject to PDCCH monitoring limits across the multiple TRPs in a same manner as in Rel-16. In particular, for the case of “[based on Option A/C]”, the UE is not required to monitor for scheduling on the P(S)Cell, per reference slot on the active DL BWP of the P(S)Cell, more than:
·  PDCCH candidates for CORESETs with same coresetPoolIndex value of P(S)Cell, and
·  PDCCH candidates across all CORESETs of P(S)Cell, and 
·  PDCCH candidates per Approach 1, or                        PDCCH candidates per Approach 2, on the sSCell. 
[bookmark: _Hlk530114396]Similar expressions can be considered for limits on the numbers of non-overlapping CCEs. , where the P(S)Cell is counted towards  and  , and cell counting procedure for the P(S)Cell follows Proposal 2. 
Observation 4: For joint handling of DSS and multi-TRP operations, Rel-16 limits can be either directly reused or can be combined with PDCCH monitoring limits for DSS with single-TRP.
Finally, the impact of monitoringCapabilityConfig is considered (slot-based or span-based PDCCH monitoring). When the UE follows slot-based PDCCH monitoring for some DL cells and span-based PDCCH monitoring for remaining cells, the above solutions directly apply except for replacing  with  or , as applicable. In particular, for the case of different monitoringCapabilityConfig for the two scheduling cells (i.e., PDCCH monitoring on one scheduling cell is slot-based, and on the other scheduling cell is span-based), the scheduled P(S)Cell can be counted separately on both scheduling cells following the Rel-16 PDCCH monitoring allocation as the corresponding UE capabilities are separate – that is basically the same approach as when the monitoringCapabilityConfig for the two scheduling cells is same and there is no configuration of scaling factors.
Proposal 5: For Type-B UEs and different monitoringCapabilityConfig for the P(S)Cell and the sSCell, count the P(S)Cell as a scheduled cell for both scheduling cells.
When the UE follows monitoringCapabilityConfig = r16monitoringcapability (i.e., span-based PDCCH monitoring) for all DL cells, the above PDCCH monitoring limits directly apply, except that PDCCH monitoring limits will be based on per span parameters, such as (X,Y), for PDCCH monitoring on the P(S)Cell, and (X1,Y1) for PDCCH monitoring on the sSCell. Also,  where the P(S)Cell belongs to  and  , with cell counting procedure for the P(S)Cell following Proposal 2. 
Observation 5: For joint handling of DSS and span-based PDCCH monitoring, Rel-16 limits can be either directly reused or can be combined with PDCCH monitoring limits for DSS with slot-based monitoring.
Search space set overbooking
For Type-B UEs, the search space set overbooking procedure for the P(S)Cell needs to be updated based on the decision for BD/CCE limits for the DSS operation. For the case of [based on Option A/C], where PDCCH candidates and non-overlapping CCEs in a reference slot are counted separately on each scheduling cell (the P(S)Cell and the sSCell) towards corresponding BD/CCE limits, an overbooking event occurs when the count on the P(S)Cell exceeds the corresponding BD/CCE limit. The overbooking procedure is same as in Rel-16, except that the new parameter, e.g.  or  is applied. 
Proposal 6: For the overbooking procedure on the P(S)Cell of Type-B UEs, use  and  instead of  and .
The search space set overbooking procedure for the case of multi-TRP and the case of span-based PDCCH monitoring need to also be addressed for Type-B UEs but that can follow after progress on corresponding PDCCH monitoring limits for DSS operation.
3 sSCell activation/deactivation 
An SCell can be activated/deactivated using Rel-15/Rel-17 mechanisms, or for the purposes of DSS using Rel-16 mechanisms (dormant BWP). While there can be various ‘speeds’ for general SCell activation/deactivation, dormancy/non-dormancy (DCI or MAC CE), and an sSCell can be deactivated by same mechanisms, a new sSCell needs to be ‘activated’ for the purposes of DSS when a current sSCell is deactivated (for example, due to UE mobility). RRC reconfiguration is a default option but it is pointless to have fast SCell activation for general scheduling but slow sSCell ‘activation’ for DSS. MAC CE based or DCI-based assignment of an activated SCell as sSCell should be supported for DSS in order to have uninterrupted DSS operation and support UE mobility. 
Proposal 7: Support simultaneous replacement of a deactivated/dormant sSCell by a new sSCell, or DCI/MAC CE based indication of sSCell.
The agreement from RAN1#105-e includes “For Type A and/or Type B UE FFS: switching to ‘normal’ PDCCH monitoring on P(S)Cell when sSCell is deactivated.” When the intention of sSCell deactivation is to not have a new sSCell but to switch to non-DSS operation for scheduling on the P(S)Cell, no new UE procedure is needed other than possibly a re-calculation by the UE of BDs/CCEs for the P(S)Cell as a scheduling cell to go back to the Rel-16 determination. Further, either for a Type-B UE or for a Type-A UE that is based on not monitoring PDCCH in a same slot on both the P(S)Cell and the sSCell, PDCCH monitoring on P(S)Cell is already “normal”.
4 DSS operation for multicast-broadcast services (MBS) 
DSS is a general framework to reduce PDCCH requirements on P(S)Cell but discussions so far assumed unicast PDSCH/PUSCH. Rel-17 introduces support for multicast services (FR1/single-cell operation being the scope). The DSS WID does not limit use of DSS to unicast as DSS usefulness would then be limited for no reason. There is no other impact on specifications or on UE complexity. It is noted that CCS from sSCell to P(S)Cell is the objective of the DSS WI, not of the MBS WI.
Proposal 8: A UE can be configured to monitor PDCCH on sSCell for scheduling multicast PDSCH on the P(S)Cell.
5 RRC parameters and configurations 
As for RRC impact, RAN1 has agreed to “update the specification of CrossCarrierSchedulingConfig to enable support for SCell to P(S)Cell cross-carrier scheduling” [3]. 
Referring to current CrossCarrierSchedulingConfig IE and its field descriptions, the following is our understanding to support cross-carrier scheduling from SCell to PCell where the details are up to RAN2.
· The restriction of other, i.e., “The network configures this field only for SCells.(the first highlight below)” should be removed such that it can be also applicable to P(S)Cell.
· Similar, schedulingCellId should not be limited for SCell. Therefore, “for the concerned SCell (the second highlight below)” should be replaced with “for the concerned serving cell”
With above clarification, when a UE is configured for CCS from sSCell to P(S)Cell, the CrossCarrierSchedulingConfig is configured for each P(S)Cell and sSCell where,
· schedulingCellInfo in CrossCarrierSchedulingConfig for the P(S)Cell is set to ‘other’, and
· schedulingCellInfo in CrossCarrierSchedulingConfig for the sSCell is set to ‘own’.
CrossCarrierSchedulingConfig IE (TS38.331 v16.6.0)
CrossCarrierSchedulingConfig ::=        SEQUENCE {
    schedulingCellInfo                      CHOICE {
        own                                     SEQUENCE {                  -- Cross carrier scheduling: scheduling cell
            cif-Presence                            BOOLEAN
        },
        other                                   SEQUENCE {                  -- Cross carrier scheduling: scheduled cell
            schedulingCellId                        ServCellIndex,
            cif-InSchedulingCell                    INTEGER (1..7)
        }
    },
    ...,
}
	CrossCarrierSchedulingConfig field descriptions

	cif-Presence
The field is used to indicate whether carrier indicator field is present (value true) or not (value false) in PDCCH DCI formats, see TS 38.213 [13]. If cif-Presence is set to true, the CIF value indicating a grant or assignment for this cell is 0.

	cif-InSchedulingCell
The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13].

	other
Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells.

	own
Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

	schedulingCellId
Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of the same cell group (i.e. MCG or SCG) as the scheduled cell. In case the UE is configured with two PUCCH groups, the scheduling cell and the scheduled cell are within the same PUCCH group. If drx-ConfigSecondaryGroup is configured in the MAC-CellGroupConfig associated with this serving cell, the scheduling cell and the scheduled cell belong to the same Frequency Range. In addition, the serving cell with an aperiodic CSI trigger and the PUSCH resource scheduled for the report are on the same carrier and serving cell, but the cell for which CSI is reported may belong to the same or a different Frequency Range. The network should not trigger a CSI request for a serving cell in the other Frequency Range when that serving cell is outside Active Time.


Observation 6: The current field descriptions of ‘CrossCarrierSchedulingConfig’ IE are restrictive to support CCS from sSCell to P(S)Cell, e.g., ‘other’ and ‘schedulingCellId’ are applicable only for SCell. 
Observation 7: A UE needs to be configured with ‘CrossCarrierSchedulingConfig’ for P(S)Cell and sSCell, respectively, where,
· ‘schedulingCellInfo’ in ‘CrossCarrierSchedulingConfig’ for the P(S)Cell is set to ‘other’, and
· ‘schedulingCellInfo’ in ‘CrossCarrierSchedulingConfig’ for the sSCell is set to ‘own’.
As discussed in Section 2.2, for a Type-B UE, the scaling factors  and  for distribution of PDCCH candidates between P(S)Cell and sSCell can be provided by higher layers, where  and . Furthermore, the scaling factors  and  for counting P(S)Cell as a scheduled cell for both the P(S)Cell and the sSCell, where  and . Therefore, the additional RRC parameters would include the scaling factor(s) subject to the outcome of decision for limits on PDCCH BD candidates for Type-B UEs.
Observation 8: The additional RRC parameters would include the scaling factor(s) subject to the outcome of decision for limits on PDCCH BD candidates for Type-B UEs.
Finally, as the DCI formats used on the sSCell to schedule the P(S)Cell will include a CIF, the DCI formats used on the P(S)Cell to schedule the P(S)Cell should also include a CIF in order to avoid exceeding the DCI size limit for the P(S)Cell. One issue is whether to update the DCI size matching procedure in 38.212 or whether to directly include ‘CIF’ bits in the DCI formats used on the P(S)Cell. As there is no practical case where the DCI size budget limit will not be exceeded when CIF is included on the sSCell and is not included on the P(S)Cell, adding a same number of CIF bits for the DCI formats on the P(S)Cell as on the sSCell is simpler and preferable. There is no need to specify a particular value for those bits as they will be ignored by the UE. 
Proposal 9: For DSS, DCI formats scheduling on the P(S)Cell from the P(S)Cell include a same number of CIF bits as corresponding DCI formats scheduling on the P(S)Cell from the sSCell.
6 Conclusions
This contribution considered remaining aspects for cross-carrier scheduling on P(S)Cell and proposes the following.

Proposals 
Proposal 1: For a Type-A UE, support one of the following:
· Alt-A: UE capability to monitor PDCCH on only one of P(S)Cell and sSCell in a slot (of smaller SCS).
· Alt-B: When a UE is configured to monitor PDCCH in a same slot (of smaller SCS) on P(S)Cell and sSCell, the UE monitors PDCCH only on P(S)Cell.
Proposal 2: For Type-B UEs and different SCS for the P(S)Cell and the sSCell, support configuration of scaling factors , , and , to count a scheduled cell from two scheduling cells
·  number of DL serving cells other than P(S)Cell, with SCS configuration  for scheduling cell(s), and
·  number of DL serving cells other than P(S)Cell, with SCS configuration  for scheduling cell(s).
If configuration is not provided, each scaling factor equals one ().
Proposal 3: For Type-B UEs, the maximum number of PDCCH candidates and non-overlapping CCEs for the scheduled P(S)Cell is based on an RRC configured distribution (e.g. the  factor) of the Rel-16 limits for the maximum number of PDCCH candidates and non-overlapping CCEs for scheduling the P(S)Cell (“[based on Option A/C]”). The slot is the one corresponding to the smallest SCS.
Proposal 4: For Type-B UEs, the maximum number of PDCCH candidates and non-overlapping CCEs for scheduling the P(S)Cell with CCS is determined based on Rel-16 limits based on:
· Approach 1: the smaller SCS of the two scheduling cells; therefore, no more than  PDCCH candidates on P(S)Cell and  PDCCH candidates on sSCell, or 
· Approach 2: both SCSs corresponding to the two scheduling cells; therefore, no more than  PDCCH candidates on P(S)Cell and  PDCCH candidates on sSCell.
Proposal 5: For Type-B UEs and different monitoringCapabilityConfig for the P(S)Cell and the sSCell, count the P(S)Cell as a scheduled cell for both scheduling cells.
Proposal 6: For the overbooking procedure on the P(S)Cell of Type-B UEs, use  and  instead of  and .
Proposal 7: Support simultaneous replacement of a deactivated/dormant sSCell by a new sSCell, or DCI/MAC CE based indication of sSCell.
Proposal 8: A UE can be configured to monitor PDCCH on sSCell for scheduling multicast PDSCH on the P(S)Cell.
Proposal 9: For DSS, DCI formats scheduling on the P(S)Cell from the P(S)Cell include a same number of CIF bits as corresponding DCI formats scheduling on the P(S)Cell from the sSCell.

In addition, the following observations are made.
Observations 

Observation 1: A UE that simultaneously monitors PDCCH for CSS sets on P(S)Cell and for USS sets on sSCell is a Type-B UE both from the perspective of PDCCH monitoring/specification and from the perspective of UE implementation requirements.
Observation 2: There is no per-slot change in  and . The P(S)Cell is a scheduled cell for both the P(S)Cell and the sSCell in every slot.
Observation 3: There is no need to introduce scaling factors for  for the scheduled cell (P(S)Cell), as considered in the proposal “[based on Option C]”.
Observation 4: For joint handling of DSS and multi-TRP operations, Rel-16 limits can be either directly reused or can be combined with PDCCH monitoring limits for DSS with single-TRP.
Observation 5: For joint handling of DSS and span-based PDCCH monitoring, Rel-16 limits can be either directly reused or can be combined with PDCCH monitoring limits for DSS with slot-based monitoring.
Observation 6: The current field descriptions of ‘CrossCarrierSchedulingConfig’ IE are restrictive to support CCS from sSCell to P(S)Cell, e.g., ‘other’ and ‘schedulingCellId’ are applicable only for SCell. 
Observation 7: A UE needs to be configured with ‘CrossCarrierSchedulingConfig’ for P(S)Cell and sSCell, respectively, where,
· ‘schedulingCellInfo’ in ‘CrossCarrierSchedulingConfig’ for the P(S)Cell is set to ‘other’, and
· ‘schedulingCellInfo’ in ‘CrossCarrierSchedulingConfig’ for the sSCell is set to ‘own’.
Observation 8: The additional RRC parameters would include the scaling factor(s) subject to the outcome of decision for limits on PDCCH BD candidates for Type-B UEs.
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