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1. [bookmark: _Toc120549591]Introduction
During the RAN1#107-e meeting [1], main issues for cross-carrier scheduling from sSCell to P(S)Cell were discussed and core parts of solutions have been achieved to support PDCCH on sSCell scheduling PDSCH/PUSCH on P(S)Cell. In this contribution, we will further discuss and share our views on the remaining issues on CCS from SCell to PCell.
2. Discussion
2.1 PDCCH monitoring when sSCell is deactivated/dormant
2.1.1 UE behavior when sSCell is deactivated/dormant
In the RAN1#107-e meeting, companies shared their views on the mechanism to enable monitoring of additional PDCCH monitoring candidates/DCI formats on P(S)Cell when sSCell is deactivated/dormant [2]. And some detailed mechanism based on the discussion point are expected for this meeting. 
If sSCell is deactivated or dormant, there is no motivation and possibility of offloading PDCCH monitoring on sSCell, and both Type A and Type B UE should fallback to Rel-16 CA behaviour. That is to enable additional PDCCH monitoring on P(S)Cell when sSCell is deactivated/dormant. Note that these additional PDCCH monitoring candidates will not be monitored when sSCell is activated.
Proposal 1. Both Type A UE and Type B UE are configured to support additional PDCCH monitoring on P(S)Cell when sSCell is deactivated/dormant and not monitored when sSCell is activated.
2.1.2 Search Space set configuration
In this section, we will further discuss search space set(s) configuration for cross-carrier scheduling from sSCell to P(S)Cell especially benefit to the case when sSCell is deactivated or dormant. 
If additional PDCCH monitoring candidates on P(S)Cell can be supported when sSCell is deactivated/dormant, one thing should be considered is which USS set(s) will be monitored to support this “fallback” behaviour. There are three possible ways with the following analysis. 
· The first solution is only the self-scheduling USS sets configured on P(S)Cell can continue to be monitored for “fallback” PDCCH monitoring as shown in Figure 1-a, and search space parameters including nrofcandidates and monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot configured in P(S)Cell are available for PDCCH monitoring, but this solution will cause the restricted scheduling opportunity since only partial USS sets can be used. 
· The second solution is gNB reconfiguring the P(S)Cell’s cross-carrier scheduling configuration and the USS sets as shown in Figure 1-b, but this will cause the service interruption especially considering the longer delay of RRC signalling compared with sSCell activation/deactivation MAC-CE or L1 sSCell dormant signalling. 
· The third solution is except for the self-scheduling USS sets on P(S)Cell when CCS is enabled, additional USS set(s) can also be pre-configured on P(S)Cell as USS#3 shown in Figure 1-c, which can be monitored on P(S)Cell once sSCell becomes deactivated or dormant. The additional USS sets cannot be monitored on P(S)Cell when sSCell is activated but can be monitored on sSCell as CCS USS sets. According to the conclusion of RAN1#106b-e meeting, Rel-16 SS linking approach is reused for CCS USS set(s) from sSCell to P(S)Cell, but for USS#3, since it can be monitored on P(S)Cell or sSCell according to the condition whether CCS is disabled/enabled, complete parameters including nrofcandidates and monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot under IE SearchSpace can be configured for the linked SS set in P(S)Cell, and parameters other than nrofcandidates can only become enabled when CCS from sSCell to P(S)Cell is disabled. This solution can avoid unnecessary RRC reconfiguration and limited scheduling opportunities since all USS sets can be monitored on P(S)Cell when CCS is disabled.
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1-a. Illustration of USS sets configuration for solution 1
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1-b. Illustration of USS sets configuration for solution 2
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1-c. Illustration of USS sets configuration for solution 3
Figure 1. Illustration of USS sets configuration on P(S)Cell 
Proposal 2. For a linkage USS set which is monitored on sSCell (for scheduling P(S)Cell), monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot can also be configured on the corresponding USS set which will be monitored on P(S)Cell when sSCell is deactivated/dormant.
· When the linkage USS set is monitored on P(S)Cell, all parameters in search space configuration are applied.
However, since both USS sets for P(S)Cell self-scheduling when CCS is enabled and additional USS sets for fallback self-scheduling monitoring when sSCell is deactivated/dormant (CCS is disabled) are configured on P(S)Cell, e.g., USS#1 and USS#3 in Figure 1-c, how UE can differentiate these two USS set categories? In current NR design, the cross-carrier scheduling framework is configured at serving cell configuration level, which is applied for all search space sets. As these additional USS sets can only be monitored on P(S)Cell when sSCell becomes deactivated/dormant, the current cross-carrier scheduling configuration framework is not suitable to handle this kind of case. Therefore, the cross-carrier scheduling configuration can be configured per USS set for P(S)Cell to differentiate the USS#1 and USS#3. For example, self-scheduling information is configured in USS#1 which is only monitored on P(S)Cell, cross-carrier scheduling information is configured in USS#3 which is monitored on P(S)Cell when sSCell is deactivated/dormant and on sSCell when sSCell is activated/non-dormant.
Proposal 3. Cross-carrier scheduling configuration can be configured per USS set for P(S)Cell, e.g., the information about whether this USS set is used for self-scheduling or used for cross-carrier scheduling when sSCell is activated/non-dormant but can also be monitored on P(S)Cell only when sSCell is deactivated/dormant.
2.2 DCI format handling
2.2.1 DCI size alignment
According to the RAN1#107-e meeting, the following agreement on CIF bits on P(S)Cell for DCI size matching between PCell self-scheduling and sSCell to P(S)Cell scheduling DCI formats was achieved. 
	Agreement
Confirm the WA from RAN1#106bis-e with addition of below Note (shown in blue)
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 
· Note: per RAN1#102-e agreement, when sSCell to P(S)Cell scheduling is configured for the UE, cross-carrier scheduling from P(S)Cell to another cell is not allowed. The CIF bits included in non-fallback DCI formats on P(S)Cell are considered reserved.


Considering that in addition to CIF, there may be also inconsistent size of other fields between non-fallback DCI formats used for P(S)Cell self-scheduling and non-fallback DCI formats used for CCS from sSCell to P(S)Cell. Handling of overall DCI size alignment needs to be further discussed.
According to the specification description for restrictions of DCI size alignment,
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell;
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell.
The current DCI size is defined per scheduled cell, while the scheduled P(S)Cell has two scheduling cells when configured with CCS. Since there may be some other fields (e.g., SCell dormancy indication, TCI, bit padding according to DCI size alignment procedure) that can result in different DCI sizes as listed in the last RAN1 meeting. 
We think it is better to maintain the restriction of DCI size budget as in Rel-16 specification, then the size alignment between non-fallback DCI formats used for P(S)Cell self-scheduling and non-fallback DCI formats used for sSCell cross-carrier scheduling P(S)Cell should be addressed first and the following options can be used to handle the DCI size alignment issue.
· Option 1: Align total DCI size by appending zeros to smaller DCI format until the payload size equals that of the larger format.
· Option 2: When sSCell to P(S)Cell scheduling is configured for the UE, for a given non-fallback DCI format, the DCI fields and field sizes used for P(S)Cell self-scheduling are also used for cross-carrier scheduling from sSCell to P(S)Cell.
We think Option 1 and Option 2 both can work. Considering some fields for DCI format on P(S)Cell and sSCell(scheduling P(S)Cell) can be different, Option 1 is acceptable to allow more flexibility and simpler to be captured in specification.
Proposal 4. To address the DCI size alignment between non-fallback DCI formats on P(S)Cell and the corresponding non-fallback DCI formats on sSCell(for scheduling P(S)Cell), align total DCI size by appending zeros to smaller DCI format until the payload size equals that of the larger format.
2.2.2 DCI format 2_5 monitoring behavior
In Rel-16, DCI format 2_5 can be monitored PCell/PSCell or SCell, we think this rule can be reused in Rel-17 CCS.
Proposal 5. DCI format 2_5 can be monitored on PCell/PSCell or SCell as Rel-16. 
3. Conclusions
In this contribution, remaining issues on CCS from SCell to PCell are discussed, and the following proposals are made.
Proposal 1. Both Type A UE and Type B UE are configured to support additional PDCCH monitoring on P(S)Cell when sSCell is deactivated/dormant and not monitored when sSCell is activated.
Proposal 2. For a linkage USS set which is monitored on sSCell (for scheduling P(S)Cell), monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot can also be configured on the corresponding USS set which will be monitored on P(S)Cell when sSCell is deactivated/dormant.
· When the linkage USS set is monitored on P(S)Cell, all parameters in search space configuration are applied.

Proposal 3. Cross-carrier scheduling configuration can be configured per USS set for P(S)Cell, e.g., the information about whether this USS set is used for self-scheduling or used for cross-carrier scheduling when sSCell is activated/non-dormant but can also be monitored on P(S)Cell only when sSCell is deactivated/dormant.
Proposal 4. To address the DCI size alignment between non-fallback DCI formats on P(S)Cell and the corresponding non-fallback DCI formats on sSCell(for scheduling P(S)Cell), align total DCI size by appending zeros to smaller DCI format until the payload size equals that of the larger format.
Proposal 5. DCI format 2_5 can be monitored on PCell/PSCell or SCell as Rel-16. 
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