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Introduction
In this paper, we discuss enhancements for configured grants (CG), skipping indication for unused CG occasions in particular.
Discussion
RAN1 have agreed to introduce skipping indication of unused CG occasions. In this section, we discuss upper-layer enhancements for supporting this new indication.
Uplink skipping is decision made by MAC entity based on availability of L2 data. Therefore, whether to send skipping indication for a CG occasion (UTO-UCI in RAN1 terminology) should be determined by MAC entity and hence discussed by RAN2. 
Proposal 1. 	Whether/when to send skipping indication for a CG occasion is a decision made by MAC entity based on availability of L2 data. The related UE behaviors should be discussed by RAN2.
In RAN1#112bis-e, RAN1 have agreed that 
	· Option 1: For a CG PUSCH configuration, the UTO-UCI is included in every CG PUSCH that is transmitted (that is Option 1 in corresponding agreement in RAN1#112)
· FFS details


UE may or may not be able to predict whether it will have data to send over a future CG occasion. On the other hand, according to the above RAN1 agreement, UE is mandated to send an UTO-UCI in every CG PUSCH that is transmitted. Hence it needs to be discussed what UE should indicate if actual availability of data is different from what UE has predicted/indicated. 
We think there can be two options:
· Skipping indication can include an option for UE to indicate that it does not know in the current slot whether a future CG occasion will be skipped or not;
· Or UE can indicate “no skipping” for a future CG occasion, but UE is still allowed to skip that occasion if there is no eligible data to send by the time of that CG occasion.
In our view, the second option is simpler in term of signaling design. Moreover, it essentially is the same as the legacy UE behavior, i.e. UE is still allowed to whether to skip a CG occasion that has not been cancelled. 
Proposal 2.	Even if UE has previously indicated that it will not skip a CG occasion, UE is still allowed to skip that CG occasion if no eligible data is available in that slot. 
For the same reason, UE may have to change in its prediction over time. To accommodate such changes, UE should be allowed to change its indication for a future CG occasion any time up to that occasion. 
Proposal 3.	UE is allowed to change its indication for a future CG occasion in any UTO-UCI transmitted up to that occasion.
On the other hand, for CG occasion #n, if UE indicates in occasion #n-1 that it will skip occasion #n, then that indication should be final, even if there is subsequent arrival of data eligible for the CG. UE should not change its behavior because network may have already re-allocated that radio resource to another UE. 
Proposal 4.	If UE indicates in CG occasion #n that it will skip occasion #n+1, then UE is not allowed to transmit over occasion #n+1, even if there is data eligible for the CG in occasion #n+1.
A scenario related to intra-UE prioritization is that a UTO-UCI may be deprioritized by another UCI with higher priority. In such a case, to avoid possible misunderstanding between network and UE, absence of UTO-UCI in a CG PUSCH transmission should be interpreted as that UE may use the corresponding CG occasion(s). 
Proposal 5.	If UTO-UCI is absent in a CG PUSCH transmission (e.g. due to intra-UE prioritization), network should consider that the UE may use the corresponding CG occasion(s).
When Rel-16 enhanced UL skipping is configured, if a UCI overlaps with a PUSCH occasion, then UE is required to multiplex the UCI on that PUSCH, even if UE has no data eligible to use that PUSCH (i.e. a dummy TB has to be sent). This behavior is inefficient for UE but saves gNB from blind decode both PUCCH and PUSCH in the same slot.
However, if skipping indication for CG is configured for a UE, then this inefficient can be avoided. More specifically, if UE has a UCI whose PUCCH occasion overlaps with a CG occasion and does not have any UL data eligible for the CG occasion, UE sends UL skipping indication before the CG occasion. Then network knows UE will not transmit anything over PUSCH, and it needs to decode only PUCCH. For UE, it can still transmit the UCI over PUCCH and no PUSCH transmission is required. This behavior eliminates the decoding ambiguity at gNB side and is more power efficient for UE than the Rel-16 behavior. 
Proposal 6.	If UE has a UCI overlapping with a CG occasion and does not have any UL data eligible for the CG occasion, UE can send skipping indication before the CG occasion and transmit the UCI over PUCCH. UE is not required to transmit over PUSCH in this case.
Conclusion
Based on the above discussions, we’d suggest RAN2 discuss and agree to the following proposals:
Proposal 1. 	Whether/when to send skipping indication for a CG occasion is a decision made by MAC entity based on availability of L2 data. The related UE behaviors should be discussed by RAN2.
Proposal 2.	Even if UE has previously indicated that it will not skip a CG occasion, UE is still allowed to skip that CG occasion if no eligible data is available in that slot. 
Proposal 3.	UE is allowed to change its indication for a future CG occasion in any UTO-UCI transmitted up to that occasion.
Proposal 4.	If UE indicates in CG occasion #n that it will skip occasion #n+1, then UE is not allowed to transmit over occasion #n+1, even if there is data eligible for the CG in occasion #n+1.
Proposal 5.	If UTO-UCI is absent in a CG PUSCH transmission (e.g. due to intra-UE prioritization), network should consider that the UE may use the corresponding CG occasion(s).
Proposal 6.	If UE has a UCI overlapping with a CG occasion and does not have any UL data eligible for the CG occasion, UE can send skipping indication before the CG occasion and transmit the UCI over PUCCH. UE is not required to transmit over PUSCH in this case.
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