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Introduction
Issues related to PUSCH skipping have been discussed in a few meetings. For Rel-15, the following was agreed in RAN1#101-e:
Agreement
The following text proposal is endorsed in R1-2005044 (TS38.214, Rel-15, CR#0105, Cat. F).
	A UE shall upon detection of a DCI format scheduling a PUSCH PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. unless the UE does not generate a transport block as described in [10, TS38.321] and there is no PUCCH with CSI/HARQ-ACK that overlaps in time with the PUSCH. In this release of the specification, the UE behavior is undefined if there would be a PUCCH with CSI/HARQ-ACK overlapping in time with a PUSCH scheduled by a DCI format and if the UE does not generate a transport block as described in [10, TS38.321] when skipUplinkTxDynamic provided by higher layers is set to true.



Conclusion
In case a UL grant without UL-SCH field or UL-SCH =1 (if present) is detected by a UE configured with skipUplinkTxDynamic, Case 2 can be addressed for Rel-16.

Case 2 (UCI overlapping with PUSCH in case of PUSCH skipping) was further discussed for Rel-16 in RAN1#102-e, and the following was agreed:
Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.

Agreement
Text proposal for maintenance on PUSCH skipping with overlapping UCI on PUCCH is endorsed in R1-2007337 (TS 38.214, Rel-16, CR#0123, Cat F)

Two related issues were brought up in RAN1#102-e email discussion but there was not sufficient time to conclude:
1. How to handle PHR in case of PUSCH skipping
2. How to handle the skipping of CG PUSCH when there is PUCCH overlapping with CG PUSCH
We discuss these issues in this contribution.
Discussion 
PHR for PUSCH skipping
The current specification is not clear on how PHR is handled in case of PUSCH skipping, whether PHR is generated assuming the PUSCH is transmitted or not transmitted. If PUSCH is skipped, PHR is more accurate if the UE reports PHR assuming the skipped PUSCH is not transmitted (which is the actual situation). This is also more natural for UE implementation so that the UE does not need to unnecessarily computer the power assuming the PUSCH is transmitted (which is actually not). The same rationale applies to power scaling.
Proposal 1: If a PUSCH is skipped in case of UL CA, the PUSCH is considered as not transmitted for PHR calculation and power scaling.
CG PUSCH skipping when overlapping with PUCCH
The skipping behavior for CG PUSCH when overlapping with PUCCH was also discussed in RAN1#102-e, and it has similar implication as DG PUSCH for both gNB and UE. The following options were brought up for discussion:
	· Option 1: (similar solution as DG PUSCH with skipping)
· the UE first determines which PUSCH from the set of PUSCHs would carry the UCI, PUSCH_0
· the PUSCH with UCI multiplexing cannot be skipped and MAC generates MAC PDU for the PUSCH_0, and UCI is multiplexed on PUSCH_0
· Option 2: 
· the UE determines which PUSCH/PUCCH would carry the UCI based on MAC PDU generation:
· If MAC generates data for all or a subset of PUSCHs from the set, UCI will be multiplexed on one of the PUSCH(s) with data based on the existing multiplexing rules.
· If MAC generates data for none of the PUSCHs, none of the PUSCHs in the set will be transmitted and UCI will be transmitted in the PUCCH.
· Option 3: 
· the UE first determines which PUSCH from the set of PUSCHs would carry the UCI, PUSCH_0
· If MAC generates data for all PUSCHs, all PUSCH will be transmitted and UCI is multiplexed in PUSCH_0 
· If MAC generates data only for a subset of the PUSCHs, that subset will be transmitted, and UCI will be multiplexed in PUSCH_0. MAC always generates a PDU for PUSCH_0, whether it is with padding or not.
· If MAC generates data for none of the PUSCHs, none of the PUSCHs will be transmitted and UCI will be transmitted in the PUCCH
· Option 4:
· it can be handled by gNB implementation to schedule a dynamic PUSCH so that the UCI can be multiplexed on the DG PUSCH. No specification change is needed. 



The pros and cons analysis is very similar to the DG PUSCH case.
gNB complexity: Given that we have already agreed to Option 1 for DG, Option 1 allows unified behavior at the gNB for CG and DG with skipping enabled. Moreover, Option 2/3 would require more blind decoding hypotheses in some cases. But the blind decoding complexity only occurs when there are multiple overlapping CG PUSCHs only, without any overlapping DG PUSCH, because DG PUSCH has higher priority than CG PUSCH for UCI multiplexing. 
UE complexity: Adopting Option 1 for CG would allow unified UE implementation for CG and DG. Note that from implementation point of view, there is not that much difference for implementing UCI multiplexing on CG or DG.
Performance: Option 1 actually allows less resource to be reserved at the network. Instead of reserving both PUCCH and CG PUSCH resources for Option 2/3, only CG PUSCH resource needs to be reserved for Option 1. The drawback of Option 1 is that it could create more interference due to unnecessary PUSCH transmission.
Even though each option has its own pros and cons, we think unified behavior for CG and DG outweighs other factors here, which leads to a simpler solution overall. Therefore, we propose:
Proposal 2:  For CG PUSCH in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of CG PUSCHs, the CG PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the CG PUSCH and the UCI is multiplexed on the CG PUSCH.
Conclusion
In this contribution, we discussed the remaining issues for PUSCH skipping and made the following proposals:
Proposal 1: If a PUSCH is skipped in case of UL CA, the PUSCH is considered as not transmitted for PHR calculation and power scaling.
Proposal 2:  For CG PUSCH in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of CG PUSCHs, the CG PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the CG PUSCH and the UCI is multiplexed on the CG PUSCH.
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