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1. Introduction
In RAN1 #105-e [1], it is agreed that 

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 (UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously)
· 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

In RAN1 #106-e [2], it is agreed that 
Agreement
· 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
2. Discussion about Type A UE
2.1 Separation grid for search space sets on P(S)Cell and search space sets on sSCell

According to the RAN1 #105e [1] agreement as shown below:

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
· …
It can be seen that the designated search space sets on P(S)Cell and search space sets on sSCell are not overlapping by [slot/symbol] for Type A UE. Since the blind decoding budget in 38.213 [3] is defined in the unit of slot, to minimize the spec impact on BD/CCE handling and to enable potential backward compatibility of Type A UE to Rel-15/16 UE, it is more reasonable to set the separation grid on slot.

Proposal 1: For Type A UE, since the blind decoding budget in 38.213 [3] is defined in the unit of slot, to minimize the spec impact on BD/CCE handling, and to enable potential backward compatibility of Type A UE to Rel-15/16 UE:
· the designated search space sets on P(S)Cell and search space sets on sSCell are not overlapping by slot


2.2 Whether Type 0/0A/1/2/3 CSS sets on P(S)Cell can overlap with USS set(s) for scheduling P(S)Cell on sSCell

One discussion point for Type A UE during RAN1 #106e is how to handle the case when Type 0/0A/1/2/3 CSS sets on P(S)Cell overlaps with USS set(s) for scheduling P(S)Cell on sSCell. If Type 0/0A/1/2/3 CSS sets on P(S)Cell can be separated in time with USS set(s) for scheduling P(S)Cell on sSCell, then the PDCCH monitoring for P(S)Cell and sSCell are totally separated in time. Moreover, if the time separation is on slot level, then there is no spec impact on BD/CCE handling for Type A UE.  However, some companies have concern on separating Type 0/0A/1/2/3 CSS sets on P(S)Cell with USS set(s) for scheduling P(S)Cell on sSCell, since Type 0/0A/1/2/3 CSS sets on P(S)Cell can be cell-specifically configured, and ensuring this separation would result in restriction on NW configuration of the USS set(s) for scheduling P(S)Cell on sSCell.

Observation 1: For Type A UE, If Type 0/0A/1/2/3 CSS sets on PCell/PSCell are separated with USS set(s) for scheduling P(S)Cell on sSCell, then the PDCCH monitoring for PCell and sSCell are totally separated in time. Moreover, if the time separation is on slot level, then there is no spec impact on BD/CCE handling for Type A UE. 
· Some companies may have concern on separating Type 0/0A/1/2/3 CSS sets on P(S)Cell with USS set(s) for scheduling P(S)Cell on sSCell, since Type 0/0A/1/2/3 CSS sets on P(S)Cell can be cell-specifically configured, and ensuring this separation would result in restriction on NW configuration of the USS set(s) for scheduling P(S)Cell on sSCell.


During RAN1 #106e, three alternatives are brought up during the discussion:

· For basic UE type (Type A), when Type 0/0A/1/2/3 CSS sets on P(S)Cell overlaps with USS set(s) for scheduling P(S)Cell on sSCell
· Alt. 1: dropping unicast PDSCH/PUSCH scheduling (in Type3-PDCCH CSS set) on PCell
· Unicast PDCCH can be detected on at most one scheduling cell in overlapping [symbol/slot]
· UE needs to detect both Type 0/0A/1/2(/3) CSS sets on P(S)Cell and USS set(s) for scheduling P(S)Cell on sSCell in overlapping [symbol/slot]
· Alt. 2: dropping sSCell USS when overlapping with PCell CSS 
· Any PDCCH can be detected on at most one scheduling cell in overlapping [symbol/slot]
· Alt. 3: No dropping 
· UE needs to detect both Type 0/0A/1/2/3 CSS sets on P(S)Cell and USS set(s) for scheduling P(S)Cell on sSCell in overlapping [symbol/slot]

To our understanding, Alt.1/Alt.3 correspond to Type-B UEs with certain restrictions; for Alt.1/Alt.3, UE would have to monitor overlapping “Type-0/0A/1/2(/3) CSS sets on PCell” and “USS sets on sSCell”, which means UE still has to decode PDCCH for PCell on PCell and sSCell in the same symbol/slot, which does not seem to fit the original spirit of Type A UE RAN1 designed for: UE does not have to decode PDCCH for PCell on PCell and sSCell in the same symbol/slot. Besides, for Alt. 1, according to 38.213 10.1 [3]:
· a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI
UE may not be able to identify “a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common” is for unicast PDSCH/PUSCH scheduling or not before UE decodes the PDCCH. 


Observation 2: For Type A UE using Alt.1/Alt.3, UE would have to monitor overlapping “Type-0/0A/1/2(/3) CSS sets on PCell” and “USS sets on sSCell”, which means UE still has to decode PDCCH for PCell on PCell and sSCell in the same symbol/slot. This does not seem to fit the spirit of Type A UE RAN1 designed for. Besides, for Alt. 1, according to 38.213 10.1 [3], UE may not be able to identify “a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common” is for unicast PDSCH/PUSCH scheduling or not before UE decodes the PDCCH.

Hence, we have the following proposals 2 & 3 for Type A UE.

Proposal 2: 
· For Type A UE, Type 0/0A/1/2/3 CSS set(s) on P(S)Cell can be configured to overlap with USS set(s) for scheduling P(S)Cell on sSCell (i.e., there is no restriction on Type-0/0A/1/2/3 CSS set(s) configurations)
· UE drops the USS set(s) for scheduling P(S)Cell on sSCell if it overlaps (on slot level) with the Type 0/0A/1/2/3 CSS set(s) on P(S)Cell

Proposal 3: 
· For Type A UE, Type 0/0A/1/2/3 CSS set(s) on P(S)Cell can be configured to overlap with USS set(s) for scheduling P(S)Cell on sSCell (i.e., there is no restriction on Type-0/0A/1/2/3 CSS sets configurations)
· UE drops the USS set(s) for scheduling P(S)Cell on sSCell if it overlaps (on slot level) with the Type 0/0A/1/2 CSS set(s) on P(S)Cell
· UE drops Type3 CSS set(s) on PCell if it overlaps with USS set(s) for scheduling P(S)Cell on sSCell

It can be seen that Proposal 2 is equivalent to Alt. 2 while Proposal 3 is a hybrid of Alt. 2 and Alt. 3.

Observation 3: It can be seen that Proposal 2 is equivalent to Alt. 2 while Proposal 3 is a hybrid of Alt. 2 and Alt. 3. For both Proposal 2 and 3, there is no restriction on NW configuration of Type 0/0A/1/2/3 CSS sets on P(S)Cell, and there is no spec impact on BD/CCE handling for Type A UE if overlapped PDCCH monitoring of Type A UE is defined by slot. Also, for both Proposal 2 and 3, any PDCCH can be detected on at most one scheduling cell in overlapping [symbol/slot], which fits the original spirit of Type A UE RAN1 designed for.
3. Discussion about Type B UE
3.1 BD/CCE limit handling on sSCell and P(S)Cell when PDCCH monitoring of USS sets for P(S)Cell on P(S)Cell and sSCell can overlap in time

For Type B UE, PDCCH monitoring of USS sets for P(S)Cell on P(S)Cell and SCell can overlap in time. In this case, the BD/CCE limit handling needs to be further designed for the two scheduling cells. An example for Type B UE PDCCH monitoring behavior is shown below in Figure 1.

[image: ]
Figure 1. An example for Type B UE PDCCH monitoring behavior

In RAN1 #106e [2], it is agreed to down select from one of the BD/CCE limit handling options for Type B UE based on Option A or Option C:

Agreement
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] …

The Option A/Option C for BD limit setting for P(S)Cell and sSCell are summarized below with an illustrative example in Fig. 2 (courtesy of ZTE during RAN1 #105e email discussion).

· Option A: Separate BD limits for PCell and SCell, both limits defined on PCell slot
· Option C: Separate BD limits for PCell and SCell, defined on PCell slot and SCell slot, respectively

[image: ]
Figure 2. An illustrative example for Option A/C

Observation 4: The main difference between [based on Option A] and [based on Option C] is to use 
· [based on Option A]: Separate BD limits for P(S)Cell and sSCell, defined on P(S)Cell slot or each cell’s slot
· [based on Option C]: Separate BD limits for PCell and SCell, defined on PCell slot and SCell slot, respectively


For [based on Option A/C] or [based Option C] agreed in RAN1 #106e [2], we have the following proposal:

Proposal 4: For Type B UE, adopt [based on Option A/C] with “BD limits for sSCell are specified per P(S)Cell slot” and the following details: 

When UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS (μ) is less than or equal to sSCell SCS (μ1)
· 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
·  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 additionally not required to monitor more than
·  PDCCH BD candidates per P(S)Cell slot
· 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
· α and β have values with   and 
· α and β are set to ensure that UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot, 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
· α is RRC configured
· β can be RRC configured or determined by 



3.2 Overbooking handling on P(S)Cell for Type B UE

According to 38.213 10.1, the concept of overbooking is to define a “per scheduled cell BD limit for USS set: ” for P(S)Cell
[image: ]
so that some USS CORSETs for P(S)Cell may be dropped to ensure the total PDCCH BD does not exceed the “per scheduled cell BD limit”   for P(S)Cell.

For Type B UE, P(S)Cell’s USS is distributed on P(S)Cell and sSCell, and they can overlap in time. This may cause some ambiguity on P(S)Cell’s overbooking rule.

Observation 5: For Type B UE, P(S)Cell’s USS is distributed on P(S)Cell and sSCell, and they can overlap in time. This may cause some ambiguity on P(S)Cell’s overbooking rule.

For overbooking rule on P(S)Cell for Type B UE, we have the following proposal:

Proposal 5: For Type B UE, the BD limit configured for P(S)Cell “” should be used to determine overbooking instead of . Also, the BD limit configured for P(S)Cell should not be less than the maximum number of BDs required for CSSs across all the slots on the P(S)Cell so that overbooking for CSSs is not required.

Besides, for overbooking procedure described in 38.213 [3] 10.1, the following text are used to determine the dropping order of USS CORSETs for P(S)Cell: 
· Denote by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for CSS set [image: ] and by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for USS set [image: ]. 

According to Observation 5, P(S)Cell’s USS is distributed on P(S)Cell and sSCell and they can overlap in time. RAN1 agreed that there is no overbooking for P(S)Cell on sSCell, so only the P(S)Cell’s USS on P(S)Cell should be accounted for dropping in overbooking procedure.

Observation 6: For Type B UE, P(S)Cell’s USS is distributed on P(S)Cell and sSCell, and they can overlap in time. RAN1 agreed that there is no overbooking for P(S)Cell on sSCell, so only the P(S)Cell’s USS on P(S)Cell should be accounted for dropping in overbooking procedure.

We hence have the following proposal:

Proposal 6: Adopt the following TP to 38.213 [3] 10.1
· Denote by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for CSS set [image: ] and by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for USS set [image: ].  For cross-carrier scheduling from SCell to P(S)Cell, [image: ] considers only 
PDCCH candidates for monitoring for USS set on P(S)Cell for same cell scheduling.
4. Discussion about Other General Issues
4.1 Definition on BD limits formula 

In RAN1 #105-e [1], there is one remaining FFS point:
· FFS: whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
About this FFS point, we have the following proposal:

Proposal 7: 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 (), the scheduled cell (P(S)Cell) with two scheduling cells (P(S)Cell and sSCell) should be counted as T1 for the calculation of  and T2 for the calculation of , where T1 and T2 are non-negative values configured or predefined with T1+T2=1. We suggest T1 to be set to 1 and T2 to be set to 0.

4.2 DCI Format 2_6 handling

DCI format 2_6 is wake-up signal which is used outside active time. Therefore, DCI 2_6 should stay in PCell/PSCell only.

Proposal 8: DCI Format 2_6 stays in PCell/PSCell only.

4.3 The linkage of search space between sSCell and PCell and flexibility of staggered PDCCH monitoring between sSCell and PCell

In 38.331 [4], the current spec related to the search space usage under cross-carrier scheduling is as below:

· searchSpaceId
In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell and 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 scheduling cell and scheduled cell are both active.
Each search space is associated with one ControlResearchSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent

it implies that, on the sSCell, UE would monitor the PDCCH of self-scheduling for sSCell and the PDCCH of cross-carrier scheduling for P(S)Cell in the same slot according to current spec.

Observation 7: According to the IE description of searchSpaceId in 38.331 [3], since all the fields of scheduling cell and scheduled cell are linked in cross carrier scheduling except for nrofCandidates, it implies that, on the sSCell, UE would monitor the PDCCH of self-scheduling for sSCell and the PDCCH of cross-carrier scheduling for P(S)Cell in the same slot.

[bookmark: _GoBack]To keep the flexibility of allowing PDCCH monitoring timing between PCell/PSCell and sSCell to be staggered, we have the following proposal:

Proposal 9: When CCS from sSCell to P(S)Cell is configured, to keep the flexibility of allowing PDCCH monitoring timing between P(S)Cell and sSCell to be staggered:
· For the linked search space in the scheduled cell (P(S)Cell), additional IEs under the IE SearchSpace other than searchSpaceId and nrofCandidates need to be present and treated as valid configurations, so the PDCCH monitoring timing between P(S)Cell and sSCell can be staggered, the additional IEs include monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot.


4.4 DCI processing capabilities (FG 3-1 and FG 3-5b)

In Rel-15 NR, FG 3-1 is defined for per slot PDCCH monitoring limit and FG 3-5b is defined for per span PDCCH monitoring limit as shown in Figure 3 below. In Rel-17 DSS there are two scheduling cells (sSCell and P(S)Cell) for P(S)Cell and the SCS of the two scheduling cells (sSCell and P(S)Cell) can be different. Hence, introducing per span limit for Rel-17 DSS would be very complicated and we think following a similar form of FG 3-1 is adequate.

[image: ]
Figure 3

Proposal 10: For the scheduled P(S)Cell, UE can process 1D1U unicast DCI for FDD P(S)Cell and 1D2U unicast DCI for TDD PCell/PSCell per SCS=15K slot.
5. Summary 
In this contribution, we focus on the discussions for Rel-17 cross-carrier scheduling from SCell to P(S)Cell for NR and have the following observations and proposals:

Proposal 1: For Type A UE, since the blind decoding budget in 38.213 [3] is defined in the unit of slot, to minimize the spec impact on BD/CCE handling, and to enable potential backward compatibility of Type A UE to Rel-15/16 UE:
· the designated search space sets on P(S)Cell and search space sets on sSCell are not overlapping by slot

Observation 1: For Type A UE, If Type 0/0A/1/2/3 CSS sets on PCell/PSCell are separated with USS set(s) for scheduling P(S)Cell on sSCell, then the PDCCH monitoring for PCell and sSCell are totally separated in time. Moreover, if the time separation is on slot level, then there is no spec impact on BD/CCE handling for Type A UE. 
· Some companies may have concern on separating Type 0/0A/1/2/3 CSS sets on P(S)Cell with USS set(s) for scheduling P(S)Cell on sSCell, since Type 0/0A/1/2/3 CSS sets on P(S)Cell can be cell-specifically configured, and ensuring this separation would result in restriction on NW configuration of the USS set(s) for scheduling P(S)Cell on sSCell.

Observation 2: For Type A UE using Alt.1/Alt.3, UE would have to monitor overlapping “Type-0/0A/1/2(/3) CSS sets on PCell” and “USS sets on sSCell”, which means UE still has to decode PDCCH for PCell on PCell and sSCell in the same symbol/slot. This does not seem to fit the spirit of Type A UE RAN1 designed for. Besides, for Alt. 1, according to 38.213 10.1 [3], UE may not be able to identify “a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common” is for unicast PDSCH/PUSCH scheduling or not before UE decodes the PDCCH.

Proposal 2: 
· For Type A UE, Type 0/0A/1/2/3 CSS set(s) on P(S)Cell can be configured to overlap with USS set(s) for scheduling P(S)Cell on sSCell (i.e., there is no restriction on Type-0/0A/1/2/3 CSS set(s) configurations)
· UE drops the USS set(s) for scheduling P(S)Cell on sSCell if it overlaps (on slot level) with the Type 0/0A/1/2/3 CSS set(s) on P(S)Cell

Proposal 3: 
· For Type A UE, Type 0/0A/1/2/3 CSS set(s) on P(S)Cell can be configured to overlap with USS set(s) for scheduling P(S)Cell on sSCell (i.e., there is no restriction on Type-0/0A/1/2/3 CSS sets configurations)
· UE drops the USS set(s) for scheduling P(S)Cell on sSCell if it overlaps (on slot level) with the Type 0/0A/1/2 CSS set(s) on P(S)Cell
· UE drops Type3 CSS set(s) on PCell if it overlaps with USS set(s) for scheduling P(S)Cell on sSCell

Observation 3: It can be seen that Proposal 2 is equivalent to Alt. 2 while Proposal 3 is a hybrid of Alt. 2 and Alt. 3. For both Proposal 2 and 3, there is no restriction on NW configuration of Type 0/0A/1/2/3 CSS sets on P(S)Cell, and there is no spec impact on BD/CCE handling for Type A UE if overlapped PDCCH monitoring of Type A UE is defined by slot. Also, for both Proposal 2 and 3, any PDCCH can be detected on at most one scheduling cell in overlapping [symbol/slot], which fits the original spirit of Type A UE RAN1 designed for.

Observation 4: The main difference between [based on Option A] and [based on Option C] is to use 
· [based on Option A]: Separate BD limits for P(S)Cell and sSCell, defined on P(S)Cell slot or each cell’s slot
· [based on Option C]: Separate BD limits for PCell and SCell, defined on PCell slot and SCell slot, respectively
Proposal 4: For Type B UE, adopt [based on Option A/C] with “BD limits for sSCell are specified per P(S)Cell slot” and the following details: 

When UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS (μ) is less than or equal to sSCell SCS (μ1)
· 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
·  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 additionally not required to monitor more than
·  PDCCH BD candidates per P(S)Cell slot
· 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
· α and β have values with   and 
· α and β are set to ensure that UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot, 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
· α is RRC configured
· β can be RRC configured or determined by 

Observation 5: For Type B UE, P(S)Cell’s USS is distributed on P(S)Cell and sSCell, and they can overlap in time. This may cause some ambiguity on P(S)Cell’s overbooking rule.

Proposal 5: For Type B UE, the BD limit configured for P(S)Cell “” should be used to determine overbooking instead of . Also, the BD limit configured for P(S)Cell should not be less than the maximum number of BDs required for CSSs across all the slots on the P(S)Cell so that overbooking for CSSs is not required.

Observation 6: For Type B UE, P(S)Cell’s USS is distributed on P(S)Cell and sSCell, and they can overlap in time. RAN1 agreed that there is no overbooking for P(S)Cell on sSCell, so only the P(S)Cell’s USS on P(S)Cell should be accounted for dropping in overbooking procedure.

Proposal 6: Adopt the following TP to 38.213 [3] 10.1
· Denote by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for CSS set [image: ] and by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for USS set [image: ].  For cross-carrier scheduling from SCell to P(S)Cell, [image: ] considers only 
PDCCH candidates for monitoring for USS set on P(S)Cell for same cell scheduling.

Proposal 7: 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 (), the scheduled cell (P(S)Cell) with two scheduling cells (P(S)Cell and sSCell) should be counted as T1 for the calculation of  and T2 for the calculation of , where T1 and T2 are non-negative values configured or predefined with T1+T2=1. We suggest T1 to be set to 1 and T2 to be set to 0.

Proposal 8: DCI Format 2_6 stays in PCell/PSCell only.

Observation 7: According to the IE description of searchSpaceId in 38.331 [3], since all the fields of scheduling cell and scheduled cell are linked in cross carrier scheduling except for nrofCandidates, it implies that, on the sSCell, UE would monitor the PDCCH of self-scheduling for sSCell and the PDCCH of cross-carrier scheduling for P(S)Cell in the same slot.

Proposal 9: When CCS from sSCell to P(S)Cell is configured, to keep the flexibility of allowing PDCCH monitoring timing between P(S)Cell and sSCell to be staggered:
· For the linked search space in the scheduled cell (P(S)Cell), additional IEs under the IE SearchSpace other than searchSpaceId and nrofCandidates need to be present and treated as valid configurations, so the PDCCH monitoring timing between P(S)Cell and sSCell can be staggered, the additional IEs include monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot.

Proposal 10: For the scheduled P(S)Cell, UE can process 1D1U unicast DCI for FDD P(S)Cell and 1D2U unicast DCI for TDD PCell/PSCell per SCS=15K slot.

6. Reference
Chairman’s Notes (Younsun’s Session), RAN1 #105-e (Rel-17 8.13 DSS)
Chairman’s Notes (Xiaodong’s Session), RAN1 #106-e (Rel-17 8.13 DSS)
3GPP TS 38.213 V16.6.0, ”NR; Physical layer procedures for control”
3GPP TS 38.331 V16.5.0, ”NR; Radio Resource Control (RRC) protocol specification”
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Mandatory without capability
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o Processing one unicast DCl scheduling DL and two unicast DCl scheduling UL per | LD1U for FDD
scheduled CC across this set of monitoring occasions for TDD 1D2U for TDD
Al PDCCH monitoring occasion | All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, | Optional

can be any OFDM symbol(s) of a
slot for Case 2 with a span gap
(per span limit)

and for any two PDCCH monitoring occasions in same or different search spaces,
there is a minimum time separation of X OFDM symbols (including the cross-slot
boundary case) between the start of two spans, where each span is of length up to
Y consecutive OFDM symbols in which PDCCH is configured to be monitored. For
the set of monitoring occasions which are within the same span:
 Processing one unicast DCl scheduling DL and one unicast DCI scheduling UL per
scheduled CC across this set of monitoring occasions for FDD
Processing one unicast DCl scheduling DL and two unicast DCl scheduling UL per
scheduled CC across this set of monitoring occasions for TDD
Processing two unicast DCl scheduling DL and one unicast DCl scheduling UL per
scheduled CC across this set of monitoring occasions for TDD

Candidate value set for (X, Y)
{17, 3),

[(4,3)and (7, 3)],

[(2,2)and (4, 3) and (7, 3)] }
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