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1 Introduction
This paper provides our views on Rel-16 remaining issues on X-carrier scheduling with different SCS. Detailed proposals are described in the following sections.
2 38.214 Spec CR

For the QCL assumption in Rel-15 for cross-carrier scheduling, default beam behavior is not present.
In Rel-16 “cross-carrier scheduling with different numerology” agenda, default beam behavior is specified. However, it is not clear that, in Rel-16, whether default beam behavior is also applied to cross-carrier scheduling with same numerology. In RAN1 #100e meeting, the following CR [1] for 38.214 5.1.5 Antenna ports quasi co-location is agreed:
A new RRC parameter [enableDefaultBeamForCSS] is introduced to determine whether the default beam behaviour is applied. However, according to current spec text, the new RRC parameter applies to both cross-carrier scheduling with same numerology and cross-carrier scheduling with different numerology.
Proposal 1: Clarify the newly introduced RRC parameter [enableDefaultBeamForCSS] is used for 

· both cross-carrier scheduling with same numerology and cross-carrier scheduling with different 

numerology 

or

· only cross-carrier scheduling with same numerology.

3 SPS PDSCH release HARQ-ACK reporting in case of different PDSCH/PDCCH/PUCCH numerologies
In R15, for SPS PDSCH release HARQ-ACK reporting in HARQ-ACK Type-1 codebook, the PDSCH-to-HARQ-timing-indicator is counted from the slot containing PDCCH with the SPS PDSCH release control information, using an implicit assumption that the PDSCH and PDCCH numerology is the same. However, the details on how to determine the timing remains unclear when PDSCH and PDCCH numerologies are different.
The following lists conclusion in RAN1#94bis, it was concluded that SLIV should be used to derive the location of the HARQ-ACK:

The above conclusion is enough to determine the location of the HARQ-ACK for SPS PDSCH release in case when the PDSCH slot duration ≥ PDCCH slot duration, however, in the case when PDSCH slot duration < PDCCH slot duration shown in Figure 1, several positions of the SPS PDSCH slot overlapping with the PDCCH slot are possible, these positions are normally resolved using K0, however, only the SLIV is used in R15.
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Figure 2: Possible SPS PDSCH slots position for PDSCH slot duration < PDCCH slot duration

To resolve the ambiguity shown in Figure 2, the last PDSCH slot overlapping with the PDCCH reception can be used.

Proposal 2: Cross-carrier SPS release HARQ-ACK is associated with the SPS PDSCH carrier. 

Proposal 3: The last PDSCH slot that overlaps with the end of last symbol of PDCCH slot containing the SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release in HARQ-ACK Type-1 codebook when PDSCH and PDCCH are with different numerologies.

Another issue is how to determine PUCCH Tx slot in case of different PDCCH, PDSCH and PUCCH numerologies. Figure 2 illustrates the PUCCH Tx slot when PDCCH and PUCCH slot durations are smaller than the PDSCH slot duration. In R15, if UE detects a DCI for SPS PDSCH release through a PDCCH reception ending in slot n, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot n+k, where k is indicated by PDSCH-to-HARQ-timing-indicator. And k=0 corresponds to the last slot of the PUCCH transmission that overlaps with PDCCH reception for SPS PDSCH release. When PDSCH slot duration > PDCCH/PUCCH slot duration as shown in Figure 2, it leads to PUCCH transmit slot that is earlier than the end of the overlapping PDSCH slot.
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Figure 2: PUCCH Tx slot for k=0 when PDCCH and PDSCH numerologies are different

As discussed above, the location of the SPS PDSCH release HARQ-ACK reporting is based on the SLIV information for HARQ-ACK codebook type 1, therefore taking in account the overlapping PDSCH slot to determine the UL reporting slot is needed. To resolve this problem we propose to use the last PDSCH slot that overlaps with the PDCCH slot containing the SPS PDSCH release as the reference slot instead of the PDCCH slot carrying the SPS PDSCH release. 

Proposal 4: The last PDSCH slot that overlaps with the end of last symbol of PDCCH slot containing the SPS PDSCH release is the reference slot used to determine PUCCH Tx slot for SPS PDSCH release HARQ-ACK reporting in HARQ-ACK Type-1 codebook when PDSCH, PDCCH and PUCCH are with different numerologies.
4 Summary 

In this contribution, we focus on the discussions for the Rel-16 remaining issues on X-carrier scheduling with different SCS and have the following proposals: 
Proposal 1: Clarify the newly introduced RRC parameter [enableDefaultBeamForCSS] is used for 

· both cross-carrier scheduling with same numerology and cross-carrier scheduling with different 

numerology 

or

· only cross-carrier scheduling with same numerology.

Proposal 2: Cross-carrier SPS release HARQ-ACK is associated with the SPS PDSCH carrier. 

Proposal 3: The last PDSCH slot that overlaps with the end of last symbol of PDCCH slot containing the SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release in HARQ-ACK Type-1 codebook when PDSCH and PDCCH are with different numerologies.

Proposal 4: The last PDSCH slot that overlaps with the end of last symbol of PDCCH slot containing the SPS PDSCH release is the reference slot used to determine PUCCH Tx slot for SPS PDSCH release HARQ-ACK reporting in HARQ-ACK Type-1 codebook when PDSCH, PDCCH and PUCCH are with different numerologies.

5 Reference
[1]   R1-2001443, 38.214 CR
When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with [enableDefaultBeamForCSS], and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.








Conclusion:


For semi-static HARQ-ACK codebook, clarify that location of HARQ-ACK for SPS PDSCH release is same as for the SLIV of SPS PDSCH


Editor to check if clarification is needed in the spec








