
[bookmark: OLE_LINK2]3GPP TSG RAN WG1 #101		R1-2003363
[bookmark: _Hlk40188804]e-Meeting, May 25th – June 5th, 2020

Source:	vivo
Title:	Discussion on PUSCH skipping with overlapping UCI on PUCCH
[bookmark: Source]Agenda Item:	7.1.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK3]In this contribution, we discuss the potential issues in case of a dynamic PUSCH with UL skipping overlapping with PUCCH carrying UCI.
2. Discussion
[bookmark: OLE_LINK25]In RAN1 #100-e meeting, there were discussions on the issue by RAN2 LS R1-2000163 [1] regarding dynamic UL skipping. Following two cases related to dynamic PUSCH skipping and the handling of overlapping CSI/HARQ-ACK on PUCCH were discussed [2].
· Case 1: dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH
· Case 2: dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH
[bookmark: _GoBack]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.
Regarding case 2, there is no consensus on the UE behavior for UCI handling. Two options were proposed:
· Option 1: for case 2, the PUSCH is skipped and CSI/HARQ-ACK are transmitted in the corresponding PUCCH
· Option 2: for case 2, the PUSCH shall not be skipped and CSI/HARQ-ACK are multiplexed with the PUSCH
For option 1, regardless whether it is overlapping with a PUCCH for UCI in time, a PUSCH without UL-SCH will not be transmitted since there is no TB delivered from MAC to PHY for the PUSCH, which is the same as LTE behaviour. In such case, UCI will be still transmitted in the corresponding PUCCH. Option 1 is aligned with RAN2’s common understanding for NR as in LS R1-2000163. However, there are some concerns from chipset vendors on the UCI multiplexing procedure defined in PHY specification TS 38.213 due that the UL skipping feature defined by RAN2 is not considered. Therefore, option 2 is proposed. 
While for option 2, there are still some issues need to be discussed according to current MAC and PHY specifications. Since there is no transport block for the PUSCH transmission generated by MAC, how to produce such TB and multiplex CSI/HARQ-ACK on it should be specified. 
It was proposed that “dummy bits” can be generated for the ‘skipped’ PUSCH for CSI/HARQ-ACK multiplexing with PUSCH such that UCI multiplexing procedure may not be changed [3][4]. In addition, it was also proposed that dummy bits generation is up to UE implementation. However, if the dummy bits generation is not defined, it may cause some misunderstanding at the NW side. For example, if dummy bits are generated before CRC attachment, i.e. CRC is generated based on the dummy bits, the entire encoding/Rate-matching/modulation procedures will be needed for the dummy bits. In such case, specification impact is unavoidable. Before demodulating and decoding the PUSCH carrying “dummy bits” successfully with CRC checking passed, gNB could not know it is a “skipped” PUSCH, even if there is UCI multiplexed on it.
If dummy bits are generated after CRC attachment, e.g. “dummy modulated symbols”, gNB will be no ware of whether the detected PUSCH carries an actual TB or just dummy bits if gNB fails to decode the PUSCH. In such case, gNB may send UL grant for re-transmission for the “dummy” PUSCH. It would be a waste of resource.
Above all, at this late stage of Rel.15, generating dummy bits is not a simple way to go for case 2. Furthermore, there would be not only inconsistency with the MAC specification, but also non-trivial spec impact and implementation issues by adopting option 2. Therefore, we propose to adopt option 1 for case 2 to unify the solution for both cases. To simplify the UCI multiplexing procedure for PUSCH with skipping, further discussion can be done in Rel.16.
[bookmark: _Ref21009225][bookmark: _Ref40110079][bookmark: _Ref40110108][bookmark: _Hlk496824026]Proposal 1: For case 2 i.e. dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH, 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 CSI/HARQ-ACK on PUCCH overlapping with the PUSCH.
[bookmark: _Ref40274291]Proposal 2: Adopt the 38.214 CR as in R1-2003364 for Rel-15.
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on the case of a dynamic PUSCH with UL skipping overlapping with PUCCH carrying UCI. The proposals are summarized below.
Proposal 1: For case 2 i.e. dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH, 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 CSI/HARQ-ACK on PUCCH overlapping with the PUSCH.
Proposal 2: Adopt the 38.214 CR as in R1-2003364 for Rel-15.
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