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1 Introduction
This contribution considers two remaining issues for cross-carrier scheduling (CCS) from an SCell to P(S)Cell (NR_DSS-Core). Corresponding draft CR is provided in [1].
2 Cross-cell DCI size alignment after legacy zero padding
A first issue is about DCI size alignment between PCell and the special SCell (sSCell) that can schedule the PCell. The following was agreed in RAN1#108-e to obtain a same size for a DCI format when used for self-scheduling the P(S)Cell and when used for cross-carrier scheduling from sSCell to PCell. 

	Agreement (RAN1 #108-e)
· If a DCI format on the P(S)Cell for self-scheduling the P(S)Cell includes X bits and the corresponding DCI format on the sSCell for cross-carrier scheduling the P(S)Cell includes Y bits, |X-Y| bits are padded to the DCI format with the smaller size




The above RAN1 agreement has been captured in TS 38.212 [2] as follows for the case of DCI format 0_2. Similar text is also included in TS 38.212 for DCI formats 0_1, 1_1 and 1_2. 
	Excerpt from [2, TS 38.212, Clause 7.3.1.1.3]

For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information bits in DCI format 0_2 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI format 0_2 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI format 0_2 with smaller size until the payload size is the same.



The above specification text captures cross-cell DCI size alignment prior to the zero padding which is performed for the legacy DCI size alignment (to meet the “3+1” DCI size budget). However, the zero padding for legacy DCI size alignment changes the DCI size. Consider the following example focusing on DCI format 0_2 (similar examples can be constructed for DCI formats 0_1, 1_1, and 1_2).
· Assume the UE determines that DCI format 0_2 for PCell self-scheduling has a same size as a DCI format 0_2 for CCS from sSCell to PCell, or that the UE size matches the two DCI formats 0_2 per above specifications text (short form: 0_2pp == 0_2sp);
· Also, assume the UE determines that DCI format 1_2 for PCell self-scheduling has a same size as a DCI format 1_2 for CCS from sSCell to PCell, or the UE size matches the two DCI formats 1_2 per above specifications text (short form: 1_2pp == 1_2sp);
· In case both the set of all DCI formats on PCell for self-scheduling and the set of all DCI formats on sSCell for CCS the PCell satisfy the “3+1” DCI size budget without any legacy DCI size alignment, or if the UE satisfies the “3+1” DCI size budget for PCell and sSCell with a legacy DCI size alignment that does not result in a change for the sizes of DCI formats 1_2 on the PCell and the sSCell, there is no additional issue for DCI format 0_2 (the current specifications is sufficient). 
· [bookmark: _GoBack]However, in case fulfillment of the “3+1” DCI size budget requires a legacy DCI size alignment that results in a change for the size of 1_2, e.g., when DCI format 1_2 has smaller size than DCI format 0_2 and the zero padding is needed to match DCI format 0_2 with DCI format 1_2 (short form: 0_2sp == 0_2pp < 1_2pp == 1_2sp), clarification is needed on how the legacy zero padding is performed. In particular, per the above RAN1 agreement, the UE still expects that the DCI size for DCI format 0_2 on the PCell for self-scheduling is same as for DCI format 0_2 on the sSCell for CCS the PCell. That is, zeros need to be appended to both DCI formats 0_2 (short form: 0_2pp and 0_2sp) to ensure cross-cell DCI size alignment per the RAN1 agreement above while achieving the “3+1” DCI size budget. 
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Figure 1. Cross-cell DCI size alignment after legacy zero padding

The UE behavior for cross-cell DCI size alignment during/after legacy zero padding, as explained in the above example, is not captured in TS 38.212 v17.2.0 [2]. The draft CR in [1] provides associated text for TS 38.212 v17.2.0.

Proposal 1: For a UE configured with scheduling on the PCell from an SCell, the UE performs cross-cell DCI size alignment between PCell and the SCell after legacy zero padding to satisfy the “3+1” DCI size budget.

3 Cross-cell DCI size alignment for deactivated/dormant sSCell
A second issue is about cross-cell DCI size alignment between PCell and the SCell that can schedule the PCell, when the SCell is a deactivated SCell or when an active DL BWP of the SCell is a dormant BWP for the UE. 
As specified in [3], subject to UE capability, the UE disables PDCCH allocation for CCS from SCell to PCell when the SCell is deactivated or when an active DL BWP of the SCell is a dormant BWP for the UE, so legacy operation as if CCS from SCell to PCell is not configured. In RAN1#109e it was discussed whether cross-cell DCI size alignment needs to be similarly disabled. RAN1 had consensus that the UE determines the DCI sizes per higher layer configuration, regardless of deactivation/dormancy status of the SCell [4]. Therefore, cross-cell DCI size alignment per RAN1 agreement above is applicable even for the case of deactivated or dormant SCell. 
A remaining issue is how the UE determines a DCI format size for a deactivated SCell or for an SCell where the UE has dormant active BWP. As the UE does not have an active DL BWP on a deactivated SCell, and the UE may not be configured PDCCH on a dormant BWP, it is not clear how the UE determines a DCI format size in such cases. A reference BWP is then needed, such as:
· the firstActiveDownlinkBWP of the SCell when the SCell is deactivated, and
· the firstWithinActiveTimeBWP of the SCell when an active DL BWP of the SCell is a dormant BWP for the UE. 
The above UE behavior for DCI size determination for SCell when performing cross-cell DCI size alignment is not captured in TS 38.212 v17.2.0 [2]. The draft CR in [1] provides associated text for TS 38.212 v17.2.0.

Proposal 2: For a UE configured with scheduling on the PCell from an SCell, in order to perform cross-cell DCI size alignment between PCell and SCell, the UE determines a DCI format size for CCS from SCell to PCell based on:
· the firstActiveDownlinkBWP of the SCell when the SCell is deactivated, and
· the firstWithinActiveTimeBWP of the SCell when an active DL BWP of the SCell is a dormant BWP for the UE.

Proposal 3: Adopt the CR in [1] for TS 38.212 v17.2.0.

4 Conclusions
This contribution considered two remaining issues for cross-carrier scheduling from SCell to P(S)Cell (NR_DSS-Core) and proposed the following.
Proposal 1: For a UE configured with scheduling on the PCell from an SCell, the UE performs cross-cell DCI size alignment between PCell and the SCell after legacy zero padding to satisfy the “3+1” DCI size budget.
Proposal 2: For a UE configured with scheduling on the PCell from an SCell, in order to perform cross-cell DCI size alignment between PCell and SCell, the UE determines a DCI format size for CCS from SCell to PCell based on:
· the firstActiveDownlinkBWP of the SCell when the SCell is deactivated, and
· the firstWithinActiveTimeBWP of the SCell when an active DL BWP of the SCell is a dormant BWP for the UE.
Proposal 3: Adopt the CR in [1] for TS 38.212 v17.2.0.
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