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1. Introduction
At RAN1#102-e meeting [1], we discussed PUSCH skipping with overlapping UCI on PUCCH for Rel-16, and it was agreed as follows that if UCI in a PUCCH is multiplexed on a dynamically scheduled PUSCH, the PUSCH cannot be skipped even when skipUplinkTxDynamic is configured. MAC generates MAC PDU for the PUSCH and the PUSCH shall be transmitted with the UCI. Around the end of the discussions, another case was raised: CG skipping with overlapping UCI on PUCCH. In this contribution, we provide our views on UE behavior in this case, for Rel-15 and Rel-16.
	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)

Agreement
Send an LS to RAN2 to inform them of the latest RAN1 agreement on uplink skipping. LS is endorsed in R1-2007336 R1-2007338





2. Discussions
2.1. Rel-15 behavior
Skipping behavior
Regarding CG PUSCH without any overlapping PUCCH, the transmission can be skipped as a default behavior without any higher layer configuration since each CG resource comes semi-persistently regardless of whether there is TX data or not. Meanwhile, note that basically DG resource would be provided by gNB which knows from SR/BSR procedure that the UE has TX data. Therefore, CG skipping is more typical than DG skipping.
UCI multiplexing behavior
In the current specification, if CG PUSCH is transmitted (there is a MAC PDU to be transmitted) and a PUCCH is overlapped with the PUSCH, the UCI is multiplexed on the CG PUSCH. If there is also a DG PUSCH overlapping the PUCCH, the UCI is preferentially multiplexed on the DG PUSCH than the CG PUSCH.
CG skip vs UCI multiplexing
The current discussion case is when there is no MAC PDU to be transmitted on the CG PUSCH overlapping with a PUCCH. A PUCCH is overlapped with the PUSCH and any other DG PUSCH is not overlapped with the PUCCH. In this case, in the current specification, it seems that the CG resource can be skipped based on the skipping behavior, as far as we checked specifications carefully.
· Section 9 of 38.213 describes as ‘If a UE would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and...’ ‘If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs...’. That is, the trigger is the existence of PUSCH transmission.
· Then, we can see in section 6.1.2.3 of 38.214 that UE does not transmit any on a CG resource if any transport block is not provided from higher layer for the CG resource.
· It is noted that MAC PDU is not generated for the CG resource when there is no data, which is mentioned in 38.321.
Summarizing the above three bullets, the UE skips the CG PUSCH and transmits the PUCCH with UCI.
gNB perspective
From gNB perspective, we believe that the above UE behavior is not an issue in typical use cases of Rel-15 from the following three reasons.
· Not so many CGs are configured and activated for a UE. A PUCCH would be overlapped only with a CG. In this case, the number of required blind decoding is only twice: a CG PUSCH with UCI and a PUCCH.
· Each CG period is not so short. The overlapping can easily be avoided by scheduling.
· DG PUSCH is prioritized transmission for UCI multiplexing. gNB scheduler can addtionally provide a DG for overlapping case between CG PUSCH and PUCCH.
Therefore, the following proposal is submitted for conclusion.
Proposal for conclusion:
· In Rel-15, for UL skipping of configured UL grant in non-CA and CA case, CG PUSCH can be skipped regardless of whether there is PUCCH carrying UCI overlapping with the CG PUSCH. If skipped and any other PUSCH is not overlapped with the PUCCH, the UE transmits the PUCCH.
· No specification update is necessary.



2.2. Rel-16 behavior
For Rel-16, the above UE behavior would not be OK since the above three bullets from gNB perspective are invalid. In Rel-16, eURLLC services are supported. Then, we should say from gNB perspective as:
· Many CGs could be configured and activated for a UE. A PUCCH would be overlapped with many CG PUSCHs. In this case, the number of required blind decoding is increased significantly. For example, if three CG resources are overlapped with a PUCCH, gNB needs to do blind decoding of three CG PUSCHs without the UCI, three CG PUSCHs with the UCI, and the PUCCH; seven times in total.
· Each CG period could be so short for better latency performance. CG resource comes frequently and thus it is difficult to avoid the overlap by gNB scheduling.
· Many PDCCH resources are consumed by UL grant if gNB scheduler provide an additional DG to avoid UCI multiplexing on a CG PUSCH. In addition, high aggregation level needs to be used for each UL grant so that reliability performance is guaranteed.
Therefore, we believe that Rel-16 UE behavior for CG skipping vs UCI multiplexing on CG PUSCH should be updated from Rel-15 behavior. The same behavior as that for DG case agreed at the last meeting would be the most reasonable one. The following proposal is submitted for Rel-16.
Proposal for agreement:
· In Rel-16, for UL skipping of configured UL grant 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.
· An LS is sent to RAN2 to inform them of this agreement.



3. Conclusion
In this contribution, we discussed CG skipping with overlapping UCI on PUCCH for Rel-15 and Rel-16. Proposals are summarized as following: 
Proposal for conclusion:
· In Rel-15, for UL skipping of configured UL grant in non-CA and CA case, CG PUSCH can be skipped regardless of whether there is PUCCH carrying UCI overlapping with the CG PUSCH. If skipped and any other PUSCH is not overlapped with the PUCCH, the UE transmits the PUCCH.
· No specification update is necessary.
Proposal for agreement:
· In Rel-16, for UL skipping of configured UL grant 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.
· An LS is sent to RAN2 to inform them of this agreement.
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