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1 Introduction

In RAN1 #92bis meeting, PH calculation in case different SCSs among CCs was discussed but there was no consensus. This contribution continues to discuss the remaining issues on PH calculation for CA with different SCSs, and some views are proposed.
2 Remain issues on PH calculation for CA with different SCS
 When slot-based PUSCH is scheduled, there is at most one PUSCH scheduled in one slot, and PUSCH is started from the first OFDM symbol of the slot. On the other hand, when non-slot-based PUSCH is scheduled, it would be possible that there is more than one PUSCHs scheduled in one slot, and PUSCH can start from any OFDM symbol of the slot. So, based on scheduling mode of PUSCH carrying PHR and PUSCH used for PHR calculation, four cases can be categorized as follows:
    - Case 1: CC carrying PHR is slot-based, CC for PHR calculation is slot-based;

    - Case 2: CC carrying PHR is slot-based, CC for PHR calculation is non-slot based;

    - Case 3: CC carrying PHR is non-slot based, CC for PHR calculation is slot-based;

    - Case 4: CC carrying PHR is non-slot based, CC for PHR calculation is non-slot based.

Case 1 
When different SCSs are used among the CCs as shown in Figure 1, the slot length of the PHR-carrying CC is larger than the other aggregated CCs, the slot of PHR-carrying CC will overlap with multiple slots of CC for PHR calculation. As only one PUSCH can be scheduled in one slot and the PUSCH is started from the first OFDM symbol, it is reasonable to use the first slot of PHR calculation CC overlapped with slot carrying PHR to calculate the PH.
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Figure 1: The slot length of the PHR-carrying CC is larger than the other aggregated CC in Case 1
As shown in Figure 2, the slot length of the PHR-carrying CC is smaller than the other aggregated CC, the slot of PHR-carrying CC will overlap with only one slot of CC for PHR calculation. In this case, the slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate the PH.
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Figure 2: The slot length of the PHR-carrying CC is smaller than the other aggregated CC in Case 1
Case 2 
When different SCSs are used among the CCs, as shown in Figure 3, the slot length of the PHR-carrying CC is larger than the other aggregated CC, the slot carrying PHR will overlap with multiple slots of CC for PHR calculation. As more than one PUSCH of PHR calculation CC can be scheduled in one slot, it is reasonable to use the PUSCH including first OFDM symbol of the first slot in PHR calculation CC overlapped with the slot carrying PHR to calculate the PH.
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Figure 3: The slot length of the PHR-carrying CC is larger than the other aggregated CC in Case 2
When different SCSs are used among the CCs, as shown in Figure 4, the slot length of the PHR-carrying CC is smaller than the other aggregated CC, the slot carrying PHR will overlap with only one slot of CC for PHR calculation. As more than one PUSCH of PHR calculation CC can be scheduled in one slot, it is reasonable to use the PUSCH including first OFDM symbol of the slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate the PH.
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Figure 4: The slot length of the PHR-carrying CC is smaller than the other aggregated CC in Case 2
Case 3 
When different SCSs are used among the CCs, as shown in Figure 5, the slot length of the PHR-carrying CC is larger than the other aggregated CC, the slot carrying PHR will overlap with multiple slots of CC for PHR calculation. As only one PUSCH of PHR calculation CC can be scheduled in one slot, it is reasonable to use the first slot of PHR calculation CC overlapped with slot carrying PHR to calculate the PH.
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Figure 5: The slot length of the PHR-carrying CC is larger than the other aggregated CC in Case 3
When different SCSs are used among the CCs, as shown in Figure 6, the slot length of the PHR-carrying CC is smaller than the other aggregated CC, the slot carrying PHR will overlap with only one slot of CC for PHR calculation. As only one PUSCH of PHR calculation CC can be scheduled in one slot, it is reasonable to use the slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate the PH.
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Figure 6: The slot length of the PHR-carrying CC is smaller than the other aggregated CC in Case 3
Case 4 
When different SCSs are used among the CCs, as shown in Figure 7, the slot length of the PHR-carrying CC is larger than the other aggregated CC, the slot carrying PHR will overlap with multiple slots of CC for PHR calculation. As more than one PUSCH of PHR calculation CC can be scheduled in one slot, it is reasonable to use the PUSCH including first OFDM symbol of the first slot of PHR calculation CC overlapped with the slot carrying PHR to calculate the PH.
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Figure 7: The slot length of the PHR-carrying CC is larger than the other aggregated CC in Case 4
When different SCSs are used among the CCs, as shown in Figure 8, the slot length of the PHR-carrying CC is smaller than the other aggregated CC, the slot carrying PHR will overlap with only one slot of CC for PHR calculation. As more than one PUSCH of PHR calculation CC can be scheduled in one slot, it is reasonable to use the PUSCH including first OFDM symbol of the slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate the PH.
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Figure 8: The slot length of the PHR-carrying CC is smaller than the other aggregated CC in Case 4
Proposal 1: If CC for PHR calculation is slot-based, the first slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate PHR.
Proposal 2: If CC for PHR calculation is non-slot based, the PUSCH including first OFDM symbol of the first slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate PHR.
3 Conclusion
In this contribution, we have discussed PHR aspects for NR and the following was proposed:
Proposal 1: If CC for PHR calculation is slot-based, the first slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate PHR.
Proposal 2: If CC for PHR calculation is non-slot based, the PUSCH including first OFDM symbol of the first slot of PHR calculation CC overlapped with the slot carrying PHR is used to calculate PHR.
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