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Introduction
In RAN1#107 e-meeting, the issues related to cross-carrier scheduling from SCell to PCell were extensively discussed and good progress on BD/CCE distribution was achieved. The following agreements were obtained during last meeting:
	Agreement
If no additional set of (s1, s2) is introduced, 
· For Option A BD/CCE limit handling and (s1=1, s2=0) agreed in RAN1#106bis-e, down-select from
· Option 2
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
Agreement
· BD/CCE limits for Type B UEs are applicable for Type A UEs supporting cross-carrier scheduling from sSCell to P(S)Cell

Agreement
· Following approaches for PDCCH monitoring and BD limit handling is supported for Type A UE
· Additional simplifications to PDCCH monitoring 
· 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’

Agreement
Confirm the WA from RAN1#106bis-e with addition of below Note (shown in blue)
Working Assumption
· [bookmark: _Hlk87469634]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.

Agreement
· When CCS from sSCell to P(S)Cell is configured for the UE, 
· Multiple CORESET pools are not configured for PDCCH monitoring on P(S)Cell and not configured for PDCCH monitoring on sSCell; 
· Other Scells can be configured with multiple CORESET pools
Agreement
· For Option A BD/CCE limit handling agreed in RAN1#106bis-e
· Value of parameter  for BD limit handling is configured via RRC from a set of
·  8 possible values  
Agreement
· For Option A BD/CCE limit handling agreed in RAN1#106bis-e
· For CCE limit handling (i.e., scaling of maximum number of non-overlapping CCEs)
· same parameter  agreed for BD limit handling is used
Agreement
· Alt1: When CCS from sSCell to P(S)Cell is configured for the UE, 
· r16monitoringcapability is not configured for PDCCH monitoring on P(S)Cell and not configured for PDCCH monitoring on sSCell; 
· r16monitoringcapability can be configured for PDCCH monitoring on Scells other than sSCell



In this contribution, we provide our views on remaining issues of cross-carrier scheduling from SCell to PCell. 
Discussion
The motivation of DSS is to migration path from LTE to NR by allowing LTE and NR to share the same carrier. The typical case is that the PCell/PSCell is allocated on the LTE band. In order to avoid the consistent interference from LTE system, Rel-17 DSS study cross-carrier from SCell to PCell/PSCell.  It should be noted that only 15 kHz is available for the downlink transmission in LTE. Considering NR system and LTE system co-exist in the same band, the NR PCell/PSCell can only use 15 kHz. As defined in TS38.211, 15 kHz is the smallest subcarrier in NR system. We don’t see the motivation to allow the scheduling SCell has a smaller SCS than the scheduled PCell/PSCell.

Proposal 1:  The SCS of scheduling SCell should always be equal to or larger than that of scheduled PCell/PSCell.
· Only 15 kHz is supported for the PCell/PSCell in Rel-17 DSS.

Different from legacy cross carrier scheduling, there are two scheduling cells which schedule the PCell/PSCell if SCell scheduling PCell/PSCell is enabled, i.e.  PCell/PSCell itself and scheduling SCell. One confusion comes from the cell scheduling PCell/PSCell may be counted twice when calculating the total BD/CCEs across all the configured serving cells. Another confusion is how to make sure no additional complexity is introduced for a UE compared to PCell/PSCell self-scheduling case. One example is shown in Figure 1 with the assumption that the reported CA capability   equals 4 and 5 serving cells are configured to a UE.  

                                    
Figure 1: Illustration on CCS from SCell to PCell
In Figure1, two cases are considered, i.e. scheduling SCell has same or different SCS from that of scheduled PCell/PSCell. There are two issues needed to be fixed:
· How to calculate the total number of BD/CCE, i.e. how to define  and . For the direction based on option A(already agreed in RAN1#106bis e-meeting), there are different understanding on how to handle the scheduling SCell, i.e. whether it is counted or not. Currently, it was agreed that S1=1 and S2=0. [2] However, it is still controversial on whether other combinations of (s1, s2) is allowed.

As mentioned in the above, a UE is not required to monitor a number of BD/CCE more than the non-CA limit per scheduled cell. For CCS from SCell to PCell/PSCell, the non-CA limit for the PCell/PSCell should be respected as well in order to avoid additional complexity at UE side. To explore the difference between (S1=1,S2=0) and other combinations of (S1, S2), we provide the total number of BD/CCE with the assumption for the right figure in figure 1.
Table 1: the total number of BD/CCE across configured cells in different cases
	 –> PCell
 –> sSCell
	Based on option A

	
	S1=1, S2=0
	S1=1, S2=1
	S1=0.5, S2=1
	S1=1, S2=0.5

	BD
	35 for 
115 for 
	29 for 
120 for 
	14 for 
120 for 
	29 for 
60 for 

	CCE
	44 for 
179 for 
	37 for 
186 for 
	18 for 
186 for 
	37 for 
93 for 

	Baseline: the total number of BD/CCE in current specification
BD for serving cells with  : floor(4*44*1/5)= 35
BD for serving cells with  : floor(4*36*4/5)= 115
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Non-overlapped CCE for serving cells with  : floor(4*56*1/5)= 44
Non-overlapped CCE for serving cells with  : floor(4*56*4/5)= 179


Note: the SCS of the scheduling cell should be applied when scheduling cell and scheduled cell have different numerology.
For the results in table 1, the calculated total number of BD/CCE is diverse depending on the different assumption of (S1, S2) combination. When and only when S1 =1 and S2=0, the total number of BD/CCE can achieve that of baseline case. Any other combinations will introduce a restriction on the flexibility. 

If the sSCell is additionally counted during calculating the total number of BD/CCE, the number of BD/CCE can be allocated to serving cell set with  is less than that of baseline which put unnecessary restriction on gNB configuration. On the other hand, the number of BD/CCE can be allocated to serving cell set with  is more than that of baseline which may increase the UE complexity. Hence have the following proposal:

Proposal 2: The sSCell scheduling PCell/PSCell should not be counted when calculating the total number of BD/CCE, i.e. only support S1=1 and S2=0.

In RAN1#107 e-meeting, the issue related to DCI size alignment across the scheduled PCell/PSCell and scheduling SCell was discussed. The following three alternatives were identified
· Option 1 
· If the DCI on the Pcell includes X bits and the DCI on the sSCell includes Y bits, |X-Y| bits are padded to the DCI with the smaller size. 
· 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 used also for sSCell to P(S)Cell cross-carrier scheduling
· Note: per RAN1#106bis WA – “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”
· Option 3
· Change the definition of DCI size budget to (scheduling cell, scheduled cell) pair
Option 3 define a new rule on DCI size budget which needs more standard impact. Considering either option 1 or option 2 is sufficient and has the merit of simplicity, we don’t think option 3 is a good way to go at such a late stage. Option 1 is a more generic mechanism on DCI size alignment and is more straightforward compatible. Hence we slightly prefer option 1.

Proposal 3: If the DCI on the Pcell includes X bits and the DCI on the sSCell includes Y bits, |X-Y| bits are padded to the DCI with the smaller size.

Conclusion

In this contribution, we discuss the remaining issues on cross carrier scheduling from SCell to PCell.  Based on the discussion, we have the following proposals:
Proposal 1:  The SCS of scheduling SCell should always be equal to or larger than that of scheduled PCell/PSCell.
· Only 15 kHz is supported for the PCell/PSCell in Rel-17 DSS.
Proposal 2: The sSCell scheduling PCell/PSCell should not be counted when calculating the total number of BD/CCE, i.e. only support S1=1 and S2=0.
Proposal 3: If the DCI on the Pcell includes X bits and the DCI on the sSCell includes Y bits, |X-Y| bits are padded to the DCI with the smaller size.
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