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1. Introduction
In Rel-16, up to 12 configured grants can be configured and active at a BWP, some of them may be configured at UL, some of them may be configured at SUL. In this contribution, we clarify UE’s behavior concerning CG transmission.
2. Discussion on configured grant transmission
In Rel-15, on overlapping DG PUSCH and CG PUSCH transmission occasion, it is specified in TS 38.214, that the UE does not expect a PDCCH scheduling the DG PUSCH which overlaps with a CG PUSCH transmission occasion to come within N2 symbols to the CG PUSCH transmission occasion. The same design can be adopted in Rel-16 for a consistent treatment of CG PUSCH occasions, the Rel-16 UE behavior can be captured as:

A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Subclause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.

Then the remaining issue is about overlapping DG and CG when the PDCCH scheduling the DG transmission comes at least N2 symbols before the start of the CG transmission occasion:
· for a high priority DG overlapping with the CG transmission occasion, the DG transmission is prioritized;
· for a low priority DG overlapping with a low priority CG transmission occasion, the low priority DG is prioritized;
· for a low priority DG overlapping with a high priority CG transmission occasion, one of two behaviors can be selected:
· the low priority DG is dropped which provides a consistent prior treatment or 
· the low priority DG is prioritized which defers to network’s scheduling choice.
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Figure 1 CG transmission's impact to other channels/signals
As shown in the illustration above, when the UE transmits over CG, it may lead to the inhibition/dropping of other channels/signals’ transmission: 
· In a first example, PUSCH transmission over CG would overlap with a dynamic PUSCH transmission; 
· In a second example, PUSCH transmission over CG would overlap with a PUCCH carrying HARQ-ACK in response to a DL PDSCH transmission; 
· In a third example, PUSCH transmission over CG would overlap with a periodic/semi-persistent PUCCH transmission for CSI reporting;
· In a fourth example, PUSCH transmission over CG would overlap with a semi-persistent PUSCH transmission for semi-persistent CSI reporting;
· In a fourth example, PUSCH transmission over CG would overlap with a SRS transmission which may be periodic, semi-persistent or aperiodic;
· In a fifth example, PUSCH transmission over CG would overlap with a PUCCH carrying BFRQ;
….

When there are many CG configurations configured for a UE – some of them may have short periodicities, the occasions for such inhibition/dropping are also increased. Then it becomes necessary to clarify UE’s behavior in terms of CG transmission. First when a UE selects a CG for uplink transmission, it needs to ensure the transmission over CG does not lead to drop a higher priority transmission. Second, when a UE performs uplink transmission with CG (configured grant), depending which carrier between UL and SUL is used for the transmission prior to the CG transmission, the CG transmission itself, and the transmission after the CG transmission, the UE may take zero, one or two switching times, which should be included in the assessment of impacted channels due to CG transmission.   

In the following, we consider 3 cases for CG transmission.

Case 1
Consideration on choosing SUL or UL for configured grant PUSCH transmission:
If the transmission before the CG transmission, the CG transmission itself, the transmission after the CG transmission are on the same carrier, then the interruption time is just the CG transmission occasion as shown in Figure 2.
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Figure 2 CG transmission without UL/SUL switching

Case 2
Consideration on choosing SUL or UL for configured grant PUSCH transmission:
If the transmission before the CG transmission, the CG transmission itself are on the same carrier, but the transmission after the CG transmission are on a different carrier, then the interruption time  =  {the CG transmission occasion} +  {a switching time} as shown in Figure 3.
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Figure 2 CG transmission with a single switching

Case 3
Consideration on choosing SUL or UL for configured grant PUSCH transmission:
If the transmission before the CG transmission, and the transmission after the CG transmission are on a  carrier, but the CG transmission itself is on another carrier, then 
the interruption time = {switching time 1} + {the CG transmission occasion} + {switching time 2} as shown in Figure 3.
[image: ]
Figure 3 CG transmission with 2 switching times

When configured grants are configured for both SUL and UL, for prioritization purpose, to simplify UE processing, then the interruption time can be used to capture potential transition times, which includes the CG transmission duration and two switching times. 

Then for the case with DG overlapping with a CG’s interruption time, when the PDCCH scheduling the DG transmission comes at least N2 symbols before the start of the CG interruption time:
· for a high priority DG overlapping with the CG transmission occasion’s interruption time, the DG transmission is prioritized;
· for a low priority DG overlapping with a low priority CG transmission occasion’s interruption time, the low priority DG is prioritized;
· for a low priority DG overlapping with a high priority CG transmission occasion’s interruption time, one of two behaviors can be selected:
· the low priority DG is dropped which provides a consistent prior treatment or 
· the low priority DG is prioritized which defers to network’s scheduling choice;
· As consistent treatment of priority is preferred, the first behavior should be selected.


In summary, we have
Proposal:
· If configured grants are configured on both SUL/UL, an interruption time includes a switching time prior to the CG transmission occasion, the CG transmission occasion itself, and a switching time after the CG transmission occasion, otherwise the interruption time includes the CG transmission occasion; 
· The UE does not expect a DG PUSCH overlapping with a CG’s interruption time if the PDCCH scheduling the DG PUSCH is less than N2 symbols away from start of the interruption time of the CG;
· When the PDCCH scheduling a DG transmission comes at least N2 symbols before the start of the CG interruption time:
· for a high priority DG overlapping with the CG transmission occasion’s interruption time, the DG transmission is prioritized;
· for a low priority DG overlapping with a low priority CG transmission occasion’s interruption time, the low priority DG is prioritized;
· for a low priority DG overlapping with a high priority CG transmission occasion’s interruption time, the low priority DG is dropped.
3. Conclusions
In this contribution we share our views on enhanced configured grant transmission. We have 
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