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[bookmark: _Hlk510705081]In this document remaining details for the sSCell scheduling the PCell are discussed.
Discussion
BD/CCE limits
RAN1#106bis finally made the core decision on the BD/CCE limits.
	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.



For the cross-carrier scheduling from sSCell to P(S)Cell, there is an additional limitation that UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot. So different alpha values of 0.25, 0.5 and 0.75, this BD limit comes out to be 33, 22 and 11 respectively (assuming SCS of 15kHz for P(S)Cell). As we can notice, all of these values are lower than the Max BD limit for  i.e 36. Now coming to the  calculation, this depends on the number of downlink cells configured and the number of cells with the SCS in active BWP set to μ1. Assuming there is only 1 such SCell out of 5 downlink cells configured, and  , the M_total would be 28. Only in such scenario where there is only 1 cell in the number of downlink cells with SCS μ1, the BD limit may pose an additional restriction. 
As per the Rel-16 requirements,  is applied to the monitoring on the scheduling cells with SCS μ1. It is preferable to keep it similar to Rel-16 and not to define a separate limit for the sSCell-to-PCell, unless UE can differentiate and apply a different limit for sSCell-to-PCell scenario.
Proposal 1: We suggest adopt the following as a compromise, although we would be fine with either of the two alternatives:
· 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
On FFS for s1 and s2, although we would not be against defining additional values, as we have already agreed on the alpha for scaling the BDs, there appears no real necessity for other s1 and s2 values than the already agreed s1=1, s2=0. 
Proposal 2: We suggest not to discuss further additional s1 and s2 values, but adopt the following in order to save meeting time. It should be noted that we are not against additional values, but don’t see clear need for them either.
· s1=1 and s2=0, FFS other s1 and s2

Type A and Type B UEs
RAN1#105-e mde the following agreement:
	Agreement [RAN1#105]
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
[rest of the agreement not copied here]…



During RAN1#106-e the following proposal (proposal 2v4) was discussed, but no time to reach an agreement:
	· For Type A UE, there is no restriction on Type-0/0A/1/2-CSS sets configurations
· FFS the following for Type A UE: 
· [bookmark: _Hlk83990402]In overlapping [symbol/slot] of P(S)Cell and sSCell where a UE is configured to monitor Type-0/0A/1/2/-CSS sets on P(S)Cell and configured to monitor search space sets on sSCell (for scheduling P(S)Cell),
· Alt1
· The UE does not expect to decode DCI format(s) with CRC scrambled C-RNTI/MCS-C-RNTI/CS-RNTI on Type-0/0A/1/2-CSS sets on P(S)Cell
· Alt2: 
· The UE drops the overlapped USS sets on sSCell
· Alt3 
· The UE decodes DCI format(s) on Type-0/0A/1/2-CSS sets on P(S)Cell and the overlapped USS sets on sSCell.



During RAN1#106bis the following proposal (proposal 2v3-2) was discussed, but no time to reach an agreement:
	· Monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 on P(S)Cell is supported for Type A UE (from RAN1#105-e agreement) configured for sSCell to P(S)Cell scheduling



The sSCell to PCell cross carrier scheduling enhancement is being developed under the DSS umbrella and in the DSS deployments the PDCCH capacity of the P(S)Cell may be limited. Restricting the slots where the UE may monitor CSS sets in the P(S)Cell to favour more monitoring occasions on for USS monitoring on the sSCell does not seem like a reasonable tradeoff. Due to limited PDCCH capacity on the DSS P(S)Cell with even a small number of UEs in RRC connected mode in slightly bad RF conditions leading to inability to schedule the PCell from sSCell, the PDCCH could become a bottleneck and hence the P(S)Cell would benefit from exploiting all possible occasions for CSS scheduling. 
As per the previous agreements from RAN1#106bis, for the Type A UEs, simultaneous monitoring of ‘USS set on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats not scrambled with C-RNTI/MCS-RNTI/CS-RNTI’ is allowed.
Furthermore, allowing simulateneous monitoring of USS on sSCell and CSS on P(S)Cell does not seem to differ from UE Type B for which current discussions do not contemplate exceeding Rel16 BD limits. A single UE type would also be beneficial from ecosystem point of view and would not hinder network implementations, they would no longer to be beased on worst UE Type.
Proposal 3: support only a single UE Type, i.e., UE Type B, i.e.: there is no restriction on Type-0/0A/1/2-CSS sets configurations


If proposal 3 cannot be agreed, the monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 in P(S)Cell for the Type A UE, it should be supported atleast in these scenarios:
· In slots/symbols not overlapping with USS on sSCell.
· As a fallback mechanism when the sSCell become unavailable.


Proposal 4: If proposal 3 cannot be agreed, monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 in P(S)Cell for the Type A UE, to be supported atleast in these scenarios:
· In slots/symbols not overlapping with USS on sSCell.
· As a fallback mechanism when the sSCell become unavailable.

Linked search spaces
RAN1#106 and RAN1#106bis made the following agreements and conclusions:
	Agreement [RAN1#106]
· 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)
Conclusion [RAN1#106bis]
· 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



In Rel-16 cross-carrier scheduling, the scheduled cell(SCell) never scheduled itself. The UE does not have any SearchSpace configured on SCell. So the linked searchSpaceId set by the scheduling cell can be used in the scheduled cell. 
In Rel-17, sSCell-to-PCell, the scheduled cell(PCell) is also scheduling itself. The UE might have SearchSpaces configured on the PCell. So the linked searchSpaceId set by the scheduling cell(sSCell) has to not conflict with the searchSpaceIds of the PCell. This implies that the searchSpaceIds across the 2 carries need to be unique. This is an unnecessary restriction from the network side and limits the independent configuration of SearchSapces on carriers.
We propose to introduce a new IE within the PDCCH-Config eg: linkedSearchSpace. This IE needs to be included in the PCell when cross carrier scheduling is configured from sSCell-to-PCell.
When the UE finds the linkedSearchSpace, it will look for this SearchSpaceId only within the scheduling cell(sSCell). This avoids conflicts and also network need not worry about maintaining uniqueness of SearchSapcesIds across carriers.
Proposal 5: Introduce a new RRC IE in the PDCCH-Config of the PCell to identify the linked search space when cross carrier scheduling from sSCell to PCell is configured
PDCCH-Config ::= SEQUENCE {
		searchSpacesToAddModList SEQUENCE(SIZE (1..10)) OF SearchSpace       OPTIONAL, 
		linkedSearchSpace         SearchSpace      OPTIONAL
		}

sSCell not available
RAN1#106 made the following agreement:
	Agreement [RAN1#106]
Specification supports dormant BWP operation on sSCell for a UE is configured CCS from sSCell to P(S)Cell.



RAN1#106bis had the following proposal under discussion, but no time to reach any agreement:
	· For a UE configured for cross-carrier scheduling from sSCell to P(S)Cell, when sSCell is deactivated, a mechanism to support monitoring of additional PDCCH monitoring candidates/DCI formats on P(S)Cell is supported
· The additional PDCCH monitoring candidates/DCI formats are not monitored on P(S)Cell when sSCell is activated
· FFS whether the additional PDCCH monitoring candidates/DCI formats are in
· additional SS set(s) that are not monitored on P(S)Cell when sSCell is activated
· SS set(s) that are monitored on P(S)Cell when sSCell is activated



In addition to dormancy, SCell deactivation as well as SCell RLF lead to the situation that the sSCell is unable to schedule any data on either the PCell or on the SCell. In such situations it would be useful to use the sSCell BD monitoring budget on the PCell without RRC reconfiguration.
Proposal 6: Both the Type A and the Type B UE can be configured with a fallback search space set for monitoring PDCCH for self-scheduling on the P(S)Cell in case a fall-back mechanism is triggered due sSCell being considered not to able to transmit data.
Proposal 7: The conditions for sSCell is considered not to be able to transmit data are at least:
· sSCell is deactivated
· sSCell is dormant
· sSCell is experiencing a radio link failure

To enable the above framework the Search Space Group (SSG) framework could be re-used. The Search Spaces for CCS from Scell to PCell and PCell self scheduling when CCS is configured would belong to one search space group (SSG#1) and the fallback monitoring search spaces (e.g. on sef scheduling form PCell) would belong to a second search space group (SSG#2).
The switching between the SSG’s can be dfined based SCell Dormancy or CCS SCell RLF criteria . In both case the the UE and serving cells would switch from SSG#1 to SSG#2 upon the SCell Dormancy or RLF detection.
Proposal 8: Re-use SSG framework establishing at least Scell Dromancy and RLF as criterias for switching between SSGs.
Conclusion
In this contribution the following observations and proposals are made:
Proposal 1: We suggest adopt the following as a compromise, although we would be fine with either of the two alternatives:
· 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
Proposal 2: We suggest not to discuss further additional s1 and s2 values, but adopt the following in order to save meeting time. It should be noted that we are not against additional values, but don’t see clear need for them either.
· s1=1 and s2=0, FFS other s1 and s2

Proposal 3: support only a single UE Type, i.e., UE Type B, i.e.: there is no restriction on Type-0/0A/1/2-CSS sets configurations

Proposal 4: If proposal 3 cannot be agreed, monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 in P(S)Cell for the Type A UE, to be supported atleast in these scenarios:
· In slots/symbols not overlapping with USS on sSCell.
· As a fallback mechanism when the sSCell become unavailable.

Proposal 5: Introduce a new RRC IE in the PDCCH-Config of the PCell to identify the linked search space when cross carrier scheduling from sSCell to PCell is configured
PDCCH-Config ::= SEQUENCE {
		searchSpacesToAddModList SEQUENCE(SIZE (1..10)) OF SearchSpace       OPTIONAL, 
		linkedSearchSpace         SearchSpace      OPTIONAL
		}

Proposal 6: Both the Type A and the Type B UE can be configured with a fallback search space set for monitoring PDCCH for self-scheduling on the P(S)Cell in case a fall-back mechanism is triggered due sSCell being considered not to able to transmit data.
Proposal 7: The conditions for sSCell is considered not to be able to transmit data are at least:
· sSCell is deactivated
· sSCell is dormant
· sSCell is experiencing a radio link failure

Proposal 8: Re-use SSG framework establishing at least Scell Dromancy and RLF as criterias for switching between SSGs.
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