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In this contribution, we provide our views on the remaining issues of SCell scheduling PDSCH or PUSCH on P(S)Cell. 
Type A UE
Two types of UEs can be supported for CCS from sSCell to P(S)Cell. Type A UE is low end, which cannot be configured with Type3 CSS sets or USS sets in the overlapping [slot/symbol] of P(S)Cell and sSCell. On the other hand, Type B UE can support more flexible scheduling since there is no restriction on the configuration of any search space set in the overlapping [slot/symbol] of P(S)Cell and sSCell. 

For Type A UE, it was commonly agreed that there is no limitation on time slots for the configuration of Type-0/0A/1/2-CSS sets. For the case that Type-0/0A/1/2/-CSS sets on P(S)Cell overlaps with USS sets on sSCell in a [symbol/slot], three alternatives were identified in RAN1#106-e. Alt 1 is to limit that the Type-0/0A/1/2/-CSS sets on P(S)Cell, if overlaps with USS sets on sSCell, cannot be reused for unicast scheduling. As comparison, Alt 3 doesn’t have such limitation. The complexity of Alt 3 over Alt 1 is C-RNTI checking for C-RNTI/MCS-C-RNTI/CS-RNTI, which is neglectable. Alt 1 and Alt 3 are merged into Approach 1 in RAN1#106bis-e. Alt 3 is our preference. Approach 1, i.e. defining UE capability is fine too. the maximum BD/CCE handling can be common to Type B UE. On the other hand, Alt 2 is to drop the USS sets on sSCell if overlapped with Type-0/0A/1/2/-CSS sets on P(S)Cell, which is the Approach 2 in RAN1#106bis-e. Three options B/D/E were identified to handle BD/CCE limit for Approach 2. However, all three options adopt a BD/CCE limit that is even higher than Type B UE. Note: Type A UE, targeting low complexity should not be more complicated than Type B UE. Therefore, if Approach 2 is to be adopted, the scaling factor  and  should be respectively applied to the BD/CCE limit of P(S)Cell and sSCell, which results in a common design as Type B UE. 

	Proposal 2v2-1 - R1-2100664 [1]
· Down-select from following approaches for PDCCH monitoring and BD limit handling for Type A UE
· Possible Approach 1
· All UEs (supporting cross-carrier scheduling from SCell to Pcell) can simultaneously monitor ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell at least for broadcast DCI formats’
· BD/CCE limits for Type B UEs are applicable for all UEs supporting cross-carrier scheduling from sSCell to P(S)Cell
· Additional simplifications to PDCCH monitoring can be discussed during UE capabilities discussions including the following
· Type A UE as per RAN1#105-e agreement and
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell’ 
· Type A UE as per RAN1#105-e agreement and
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’ 
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
· Separate UE capability/incapability is introduced to indicate support/no support of simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for unicast DCI formats’
· Possible Approach 2 
· All UEs (supporting cross-carrier scheduling from SCell to Pcell) can be configured with Type 0/0A/1/2/CSS sets on P(S)Cell that overlap with sSCell USS sets (for P(S)Cell scheduling)
· Type A UEs drop the USS set(s) on sSCell (for P(S)Cell scheduling) that overlap in same [symbol/slot] as Type 0/0A/1/2/CSS sets on P(S)Cell
· Separate UE capability is introduced for the Type A UEs
· BD/CCE limit for Type A UE is based on one of the following approaches
· Option B (discussed earlier for Type B UEs)
· Option D
· In a slot, if the PDCCH candidates are only configured on P(S)Cell, the BD/CCE limit on this slot is determined based on the P(S)Cell configurations
· In a slot, if the PDCCH candidates are configured only on sSCell, the BD/CCE limit on this slot is determined based on the sSCell configurations
· The limit of Rel-16 UE capability is applied without further restrictions
· Option E
· No per-slot change in  and 



Proposal 1: For Type A UE, 
· No limitation on the time slots for the configuration of Type-0/0A/1/2-CSS sets
· Approach 1 is adopted to handle the overlap of Type-0/0A/1/2/-CSS sets on P(S)Cell and USS sets on sSCell in a [symbol/slot]. 
· It is preferred to allow simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell’
Max BD/CCE handling
In RAN1#104bis-e, it was agreed that PDCCH overbooking is not applied to sSCell. On the other hand, since both CSS sets and USS sets can be configured in same slot on P(S)Cell for both Type A UE and Type B UE, it is straightforward that PDCCH overbooking is supported on P(S)Cell for both two UE types. 

Proposal 2: For both Type A UE and Type B UE, PDCCH overbooking is supported on P(S)Cell.

In last RAN1 meeting, Option A for BD/CCE limit handling was agreed for Type B UE. The maximum BD/CCE is determined by the numerology of P(S)Cell, divided into two parts, and respectively applied to P(S)Cell and sSCell per P(S)Cell slot. A proper scaling factor  should allow at least 16 CCEs are assigned to P(S)Cell for Type0/0A/1/2 CSS sets. Therefore,  should be no less than 16/56=2/7. To allow the flexibility of offloading of PDCCH, multiple values of  can be defined and an active value  can be configured by RRC. 

With option A, as we’ve commented in the email discussion, both  and  per sSCEll slot may result in higher requirement on PDCCH monitoring capability. As shown in Figure 1, the BD/CCE may be cumulated to one of the two sSCell slots corresponding to one P(S)Cell slot. If  is no less than , the BD/CCE limit on sScell slot is exactly the full PDCCH decoding capability of one cell with numerology of sSCell. Effectively, the PDCCH decoding for P(S)Cell becomes  cells, i.e., one cell with numerology of sSCell plus  cell with numerology of P(S)Cell. To solve the problem, a simple way is to adopt a limit per sSCell slot of . 



Figure 1: Split of BD/CCE to P(S)Cell and sSCell 

Due to the hard split of max BD/CCE, it is impossible to share the CCE channel estimation between P(S)Cell and sSCell. Consequently, the CCE budget is likely to become a limitation factor which results in worse scheduling flexibility than legacy P(S)Cell using self-scheduling only. One solution is to apply a scaling factor  in the determination of BD/CCE for sSCell per P(S)Cell slot. Correspondingly, the scaling factor s1 and s2 could be ‘s1=, s2=0’. Note: The total PDCCH blind decoding budget are not changed since it can still be controlled by parameter . The increase of BD/CCE budget for P(S)Cell is obtained by reducing BD/CCE budget of SCells. 

As discussed in section 2, maximum BD/CCE handling can be common to Type A UE and Type B UE. The only difference is some limitation/simplification of search space set configuration for Type A UE, i.e. USS sets are configured in TDM manner on P(S)Cell and sSCell. 

Proposal 3: 
· On sSCell (for cross-carrier scheduling to P(S)Cell), UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
·  should be no less than 16/56=2/7. Multiple values of  can be defined and an active value  can be configured by RRC
· a scaling factor  is additionally supported in the determination of BD/CCE for sSCell per P(S)Cell slot 
· The maximum BD/CCE handling is common for Type A UE and Type B UE. 
Search space set configuration
For both Type A UE and Type B UE, a single USS set can be only configured on either P(S)Cell or sSCell but not both. If there are heavy LTE transmissions on the frequency of a DL BWP of P(S)Cell, one, multiple or all USS sets scheduling P(S)Cell transmissions could be configured/offloaded to the sSCell. On the other hand, for a frequency of a DL BWP of P(S)Cell without LTE traffic or with only limited LTE transmissions, a USS set scheduling P(S)Cell transmission can be configured on either P(S)Cell or sSCell. 

Proposal 4: 
· A USS set with DCI format 0_1/1_1/0_2/1_2 is only configured either on P(S)Cell or on sSCell. 

In last RAN1 meeting, it was agreed to reuse the SS set linking approach in the configuration of cross-carrier scheduling. That is, for a USS set configured for CCS from sSCell to P(S)Cell, only searchSpaceId and nrofCandidates are configured for the USS set. On the other hand, for a USS set targeting self-scheduling on P(S)Cell, all the related parameters in the search space set configuration should be provided. In other words, the presence of parameters other than searchSpaceId and nrofCandidates is the indication that the SS set is for self-scheduling. 

Proposal 5: For the search space set configuration of P(S)Cell, 
· For a USS set configured for CCS from sSCell to P(S)Cell, only searchSpaceId and nrofCandidates are configured for the USS set. 
· For a USS set targeting self-scheduling on P(S)Cell, all the related parameters in the search space set configuration should be provided.

In last RAN1 meeting, it was agreed that a CIF field of same size is included in a DCI format transmitted on P(S)Cell, which helps to maintain the limit on the maximum number of different DCI sizes. The open issue is which CIF value should be used in the DCI format on PCell. Any CIF value could work since it is anyway self-scheduling for a PDCCH on PCell. We slightly prefer to have a common CIF value as that used in CCS from sSCell to P(S)Cell. 

Proposal 6: The CIF field in a DCI format on PCell is set to the same CIF value as that is configured for CCS from sSCell to P(S)Cell.
sSCell deactivation/dormancy
It is already agreed that both SCell activation/deactivation and dormancy operations can apply to the sSCell. In both cases, there is no PDCCH monitoring on the sSCell. An open issue is how to support the scheduling of P(S)Cell when sSCell is deactivated or dormant. 

Since it is supported to configure some USS sets on P(S)Cell for self-scheduling for both Type A UE and Type B UE, the PDSCH/PUSCH transmissions on P(S)Cell are still schedulable when sSCell is deactivated or dormant. However, there is a loss on gNB scheduling flexibility which results in increased PDCCH blocking. That is, the PDCCH monitoring for P(S)Cell is effectively treated as  cell of P(S)Cell since the other  cell of sSCell is unavailable. 

For the PDCCH configuration on P(S)Cell, it is likely that gNB may configure more BD/CCEs on P(S)Cell than the BD/CCE limit controlled by scaling factor , i.e., PDCCH overbooking on P(S)Cell. Consequently, the BD/CCE limit is satisfied by dropping a USS set on P(S)Cell if necessary. When sSCell is deactivated or dormant, without relying on reconfiguration of USS sets, it is beneficial if the originally dropped USS sets on P(S)Cell can become applicable. To allow such adaptation, the scaling factor  for P(S)Cell should be increased when sSCell is deactivated or dormant. Preferably, the full PDCCH monitoring capability can be configured to P(S)Cell, i.e., . By this way, even when the CSS/USS sets configuration is not changed, if there are extra configured USS sets on P(S)Cell that are originally dropped due to PDCCH overbooking, the extra USS sets become useful hence provide better scheduling performance. Note: it is up to gNB to configure more USS sets and do overbooking for the USS sets on P(S)Cell. 

A further enhancement is to trigger implicit SSSG switching when sSCell is deactivated or dormant. The new SSSG configuration could include more USS sets on P(S)Cell for flexible self-scheduling. For efficient operation of SSSG switching, the switching to full PDCCH monitoring capability to P(S)Cell, i.e.,  is a pre-condition. 

Proposal 7: When sSCell is deactivated or dormant, 
· apply a full PDCCH monitoring capability to P(S)Cell, i.e., .  
· trigger SSSG switching implicitly 

In the SCell dormancy operation in Rel-16, when CCS is configured for a UE, DCI format 0_1/1_1 on primary cell with CIF≠0’ is not used for Case 1 or 2 SCell dormancy indication. On the other hand, when CCS from sSCell to P(S)Cell is configured, it is agreed that CIF=0 used for sSCell self-scheduling, and CIF for sSCell to P(S)Cell cross-carrier scheduling is explicitly configured using RRC signalling. Therefore, it needs to clarify which DCI format and CIF value is applicable in the DCI triggering SCell dormancy when CCS from sSCell to P(S)Cell is configured. 

We prefer the SCell dormancy triggering can be done by a DCI format 0_1/1_1 on either P(S)Cell or the sSCell. In an extreme case, all USS sets for a UE may be configured on the sSCell to maximize PDCCH offloading. Therefore, the DCI for SCell dormancy triggering can be a DCI on sSCell. On the other hand, after sSCell is dormant, a DCI on P(S)Cell has to be used to switch back the sSCell to non-dormancy. For simplicity, The CIF value in the DCI for SCell dormancy switching should be set to the CIF value configured to P(S)Cell. Otherwise, we need to handle case that a PDSCH/PUSCH is scheduled on a SCell that is to be switched to dormancy. 

Proposal 8: To trigger SCell dormancy switching when CCS from sSCell to PCell/PSCell is configured,
· The triggering DCI format 0_1/1_1 can be on either P(S)Cell or the sSCell. 
· The CIF value in the DCI formats should be set to the CIF value configured to P(S)Cell.
Other aspects
Type A UE and Type B UE are differentiated by whether Type3 CSS sets or USS sets can be configured in the overlapping [slot/symbol] of P(S)Cell and sSCell. Since the PDCCH monitoring capability is defined per slot, the PDCCH monitoring impacts to each other even when the SS sets on P(S)Cell and sSCell are configured in non-overlapping symbols in the overlapping slot. Therefore, ‘overlapping [slot/symbol]’ in the definition should be elaborated as ‘overlapping slot’. For each UE type, a USS set with DCI format 0_0/1_0 cannot be configured on sSCell, since there is no CIF field in DCI format 0_0/1_0. 

Proposal 9: 
· In the definition of Type A UE and Type B UE, replace ‘overlapping [slot/symbol]’ with ‘overlapping slot’.
· A USS set with DCI format 0_0/1_0 is not configured on sSCell. 

It was agreed that OOO is not allowed for PDCCH on P(S)Cell and/or sSCell and PDSCH/PUSCH on P(S)Cell. The existing specification on OOO handling is cited. 

	for any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i.

For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i.



The above specification applies to the case that the two PDCCHs for a scheduled cell is transmitted in the same scheduling cell. When CCS from sSCell to P(S)Cell is configured, the two PDCCHs for the scheduled cell, i.e. P(S)Cell can be on two scheduling cells, i.e., P(S)Cell and sSCell. Further, P(S)Cell and sSCell may have different SCS, which results in different symbol indexing on P(S)Cell and sSCell. It is not clear whether ‘symbol i’ in the specification always refers to the symbol index of one of the two scheduling cells, or respectively refers to the symbol index of the scheduling cell carrying each PDCCH. 

Proposal 10: It is necessary to clarify the definition of ‘symbol i’ in OOO handling when P(S)Cell and sSCell have different SCS. 
Conclusion
In this contribution, we provide our views on remaining issues for SCell scheduling P(S)Cell transmissions. We make the following proposals. 
Proposal 1: For Type A UE, 
· No limitation on the time slots for the configuration of Type-0/0A/1/2-CSS sets
· Approach 1 is adopted to handle the overlap of Type-0/0A/1/2/-CSS sets on P(S)Cell and USS sets on sSCell in a [symbol/slot]. 
· It is preferred to allow simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell’

Proposal 2: For both Type A UE and Type B UE, PDCCH overbooking is supported on P(S)Cell.

Proposal 3: 
· On sSCell (for cross-carrier scheduling to P(S)Cell), UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
·  should be no less than 16/56=2/7. Multiple values of  can be defined and an active value  can be configured by RRC
· a scaling factor  is additionally supported in the determination of BD/CCE for sSCell per P(S)Cell slot 
· The maximum BD/CCE handling is common for Type A UE and Type B UE. 

Proposal 4: 
· A USS set with DCI format 0_1/1_1/0_2/1_2 is only configured either on P(S)Cell or on sSCell. 

Proposal 5: For the search space set configuration of P(S)Cell, 
· For a USS set configured for CCS from sSCell to P(S)Cell, only searchSpaceId and nrofCandidates are configured for the USS set. 
· For a USS set targeting self-scheduling on P(S)Cell, all the related parameters in the search space set configuration should be provided.

Proposal 6: The CIF field in a DCI format on PCell is set to the same CIF value as that is configured for CCS from sSCell to P(S)Cell.

Proposal 7: When sSCell is deactivated or dormant, 
· apply a full PDCCH monitoring capability to P(S)Cell, i.e., .  
· trigger SSSG switching implicitly 

Proposal 8: To trigger SCell dormancy switching when CCS from sSCell to PCell/PSCell is configured,
· The triggering DCI format 0_1/1_1 can be on either P(S)Cell or the sSCell. 
· The CIF value in the DCI formats should be set to the CIF value configured to P(S)Cell.

Proposal 9: 
· In the definition of Type A UE and Type B UE, replace ‘overlapping [slot/symbol]’ with ‘overlapping slot’.
· A USS set with DCI format 0_0/1_0 is not configured on sSCell. 

Proposal 10: It is necessary to clarify the definition of ‘symbol i’ in OOO handling when P(S)Cell and sSCell have different SCS. 
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ANNEX: All RAN1 agreements

Agreements:
· Following scheduling combinations are allowed/not allowed when cross-carrier scheduling from an SCell to PCell/PSCell is configured
0. self-scheduling on PCell/PSCell is allowed
0. cross-carrier scheduling from PCell/PSCell to another SCell is not allowed
0. self-scheduling on the ‘SCell used for scheduling PCell/PSCell’ is allowed
0. cross-carrier scheduling from the ‘SCell used for scheduling PCell/PSCell’ to another serving cell is allowed
0. cross-carrier scheduling from another serving cell to the ‘SCell used for scheduling PCell/PSCell’ is not allowed
· FFS: Search space and DCI format handling for the allowed cases above
 
Agreements:
· Configuring 2 or more Scells to schedule the PCell/PSCell is not allowed

Agreements:
· When CCS from an SCell (sSCell) to PCell/PSCell is configured, UE monitors Type 0/0A/1/2 CSS sets (for the DCI formats associated with those SS sets) only on the PCell/PSCell and not on the sSCell
· Note: UE monitors Type 0/0A/2 CSS only on PCell while Type 1 CSS can be monitored on 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’

Conclusion
· When the PCell/PSCell and sSCell use different numerologies, the PDSCH reception preparation time between the PDCCH on the sSCell and the PDSCH on the PCell/PSCell is applied (i.e., as specified in TS38.214 Section 5.5).

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)
· Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Alt 1: When CCS from sSCell to PCell/PSCell is configured, 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: 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 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
· FFS activation/deactivation of scheduling from sSCell to PCell/PSCell
· 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 (e.g. based on SS group switching, based on BWP switching,…)
· 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
· FFS following aspects
· Impact of sSCell activation/deactivation and sSCell dormancy
· Impact on BD/CCE limit handling including considering PDCCH monitoring on CSS sets and PDCCH monitoring of ‘DCI formats 0_0, 1_0 scheduling PUSCH/PDSCH on PCell/PSCell’
· Whether PDCCH overbooking on sSCell is supported or not supported and impact (if any) on overbooking handling on PCell/PSCell 
· Impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell
· Whether or not to have mechanism for activation/deactivation of scheduling from sSCell to PCell/PSCell
· USS configuration details (e.g. handling of USS type (self-scheduling, cross carrier scheduling) for a configured USS set configured for scheduling of in PCell/PSCell)

Agreement
When CCS from sSCell to PCell/PSCell is configured, 
· Out of order scheduling is not allowed between a) PDSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH on PCell/PSCell scheduled by PDCCH on sSCell 
· Out of order scheduling is not allowed between a) PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PUSCH on PCell/PSCell scheduled by PDCCH on sSCell 
FFS: Whether this agreement requires RAN1 specification impact.

Agreement
When CCS from sSCell to PCell/PSCell is configured, 
· Simultaneous reception of a) unicast PDSCH on PCell/PSCell scheduled from PCell/PSCell and b) unicast PDSCH on PCell/PSCell scheduled from sSCell is not allowed
· Simultaneous transmission of a) PUSCH on PCell/PSCell scheduled from PCell/PSCell and b) PUSCH on PCell/PSCell scheduled from sSCell is not allowed
· Note: Simultaneous implies full/partial time overlapping
FFS: Whether this agreement requires RAN1 specification impact.

Agreement
· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported

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)
· 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.

Agreement
· When CCS from sSCell to PCell/PSCell is configured, UE monitors ‘DCI formats 0_0 and 1_0 in CSS that schedule PDSCH/PUSCH on PCell/PSCell’ only on the PCell/PSCell and not on the sSCell

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

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

Agreement
Specification supports dormant BWP operation on sSCell for a UE is configured CCS from sSCell to P(S)Cell. 

Agreement
· When CCS from sSCell to P(S)Cell is configured for a UE
· at least the number of PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell) is indicated to the UE using the SS set linking approach as in Rel16
· FFS: If any modifications to Rel16 approach are introduced for monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell)
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

Agreement
Option A is supported in Rel-17
· 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]
· Option A
· 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
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   is based on RRC configuration 
·   is used for P(S)Cell overbooking procedure
· When determining  and  
· P(S)Cell self-scheduling is counted by applying scaling factor s1 
· sSCell to P(S)Cell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
· s1=1 and s2=0, FFS other s1 and s2
·   and  are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2  1
· Note:  is as in Rel16 
· UE capability/incapability indication for below to be discussed as part of UE features discussion
· 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
· Same approach as above is used for CCE limits
· FFS: Separate vs. same RRC configured scaling factors (corresponding to ) for BD and CCE limits.
· When P(S)Cell SCS () is larger than sSCell SCS (), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.

Conclusion
· When sSCell to PCell cross-carrier scheduling is configured, DCI format 2_6 (if configured) is monitored only on P(S)Cell
 
Working Assumption
· When CIF for sSCell to PCell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling
 
Conclusion
· A UE configured for cross-carrier scheduling from SCell to P(S)Cell can also be configured with unaligned CA (i.e., using  ca-SlotOffset ), and a non-zero value for ca-SlotOffset can be configured at least for SCells other than the sSCell
· FFS: Whether case when sSCell is configured with non-zero ca-SlotOffset is supported and any associated capability signalling
· Note: No additional L1 spec impact related to ca-SlotOffset had been identified
 
Conclusion
· When CCS from sSCell to P(S)Cell is configured for a UE
· monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell as determined per Rel16 SS linking approach
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