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1. Introduction
[bookmark: _Hlk41292114]The document provides a summary for email discussion thread [102-e-NR-7.1CRs-11]. Note that the deadline for the discussion/agreement for the email thread is set to be 8/19. Please provide the first round of comments by 8/18 UTC 11:59 pm.
1. [102-e-NR-7.1CRs-11] Maintenance on PUSCH skipping with overlapping UCI on PUCCH – Xiaohang (vivo)
0. For Rel-16, Issue#29 (including R1-2006837) in R1-2006958
0. Discussion/Agreements by 8/19, TPs by 8/24
Discussions
[bookmark: OLE_LINK3]In Rel.15, UL skipping for following cases was concluded.
· Case 1: PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH (LTE behavior)
· Case 2: PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH (UE behavior undefined)
For case 1, it was agreed that when a UL grant without UL-SCH field or UL-SCH =1 (if present) is detected by a UE configured with skipUplinkTxDynamic, the corresponding PUSCH transmission is skipped by the UE if no transport block for the PUSCH transmission is generated by MAC and there is no CSI/HARQ-ACK on PUCCH overlapping with the PUSCH, which is same as LTE behavior.
For case 2, following CR and conclusion were made, i.e. UE behavior if there would be a PUCCH with CSI/HARQ-ACK overlapping in time with a PUSCH scheduled by a DCI format is not defined. UE behavior for case 2 can be addressed in Rel.16.
	6.1	UE procedure for transmitting the physical uplink shared channel
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 withskipUplinkTxDynamic, Case 2 can be addressed for Rel-16.



Given the current status, UL skipping for DG-PUSCH is not implementable in Rel.15. UE behavior needs to be defined in Rel.16 if there would be a PUCCH with CSI/HARQ-ACK overlapping in time with a PUSCH scheduled by a DCI. Otherwise, UL skipping feature cannot be implemented. 
Moreover, during the previous discussions it was pointed out that CA case should be taken into account. In Rel.15, in CA case, when there are multiple PUSCHs scheduled on multiple serving cells that are overlapping with a PUCCH carrying UCI on a serving cell, the UCI will be multiplexed on the PUSCH overlapping with the PUCCH on the serving cell with lowest cell index, according to the existing multiplexing rules. 
When UL skipping is enabled for these serving cells, for example, there are 5 CCs where there are scheduled PUSCH transmission on each CC of CC#2~CC#4 and there is a PUCCH transmission on CC#1 that is overlapping with the PUSCHs on CC#2~CC#4. If UL skipping is not enabled for CC#2~#4, UCI will be multiplexed on the PUSCH transmission on CC#2. If UL skipping is enabled for CC #2~CC #4, UE may skip the PUSCH on CC#2 and multiplex the UCI on the PUSCH on the CC with data. However, for gNB, blind detection for PUSCH on each CC with scheduled PUSCH overlapping with UCI should be performed, with hypothesis of UCI multiplexing. It may result in heavy burden for gNB detection. Hence, in CA case, the blind decoding may be an issue due to the uncertainty between gNB and UE on the PUSCH transmission and the resources for UCI transmission.
Therefore, we need to discuss the behaviours for case 2 in both CA case and non-CA case. 
· Q-1: For CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, whether a PUSCH from the set can be skipped or not if there would be UCI to be multiplexed on the PUSCH?
· Option 1: 
· 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
(Moderator’s understanding): regarding option 3, if there are data for any PUSCH(s) from the set of PUSCHs, outcome of option 3 is equivalent to option 1; if there are data for none of the PUSCHs from the set of PUSCHs, outcome of option 3 is equivalent to option 2.
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For non-CA case, it could be subset of the CA case. The possible behaviours for case 2 for non-CA case are as below. 
· Q-2: For non-CA case, when there is a PUCCH carrying UCI overlapping with a PUSCH, the PUSCH can be skipped or not if there would be UCI to be multiplexed on the PUSCH?
· Option 1:
· the PUSCH with UCI multiplexing cannot be skipped and MAC generates MAC PDU for the PUSCH, and UCI is multiplexed on the PUSCH
· Option 2:
· the UE determines which PUSCH or PUCCH would carry the UCI based on MAC PDU generation:
· If MAC generates data for the PUSCH, UCI will be multiplexed on the PUSCH with data.
· [bookmark: _GoBack]If MAC does not generate data for the PUSCH, the PUSCH will not be transmitted and UCI will be transmitted in the PUCCH.
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