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Introduction
In the RAN1#100-e meeting, RAN1 discussed the issue related to dynamic PUSCH skipping and the handling of overlapping CSI/HARQ-ACK on PUCCH [1], and the following two cases are identified in the reply LS [2].
	Case 1: dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH
For case 1, RAN1 reached the following conclusion
•  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.
•        Current RAN1 spec should be corrected, the CR is to be discussed/decided after the conclusion of case 2 is reached.
Case 2: dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH
For case 2, a majority of companies in RAN1 agree with the RAN2 common understanding on the desired UE behavior for UCI handling, as described in the LS R1-2000163. However, no consensus could be made in RAN1#100-e, due to implementation concerns raised from both gNB (increased gNB blind detection) and UE side (change of UCI multiplexing behavior).


In the RAN2#109bis-e meeting, RAN2 reached the following conclusion, which means RAN2 will not solve the issue for case 2 and RAN1 has to take of this. 
	For Case 2 in the LS R2-2002515 (i.e. dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH), RAN2 assumes MAC does not generate a MAC PDU as in the current MAC specification: no changes to MAC are needed.
 RAN2 waits for further input from RAN1.


In this contribution we provide our view on above two cases and our understanding on the potential RAN1 impact.
Discussion
For Case 1, RAN1 has reached conclusion that 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. For Case 2, the PUSCH with skipped MAC PDU further overlaps with CSI/HARQ-ACK on PUCCH. According to the discussion in RAN1#100-e, there are two different alternatives for handling of Case 2. 
· Alt. 1: The CSI/HARQ-ACK is not multiplexed in the PUSCH without MAC PDU and can be transmitted in the PUCCH. 
· Alt. 2: The CSI/HARQ-ACK is multiplexed in the PUSCH no matter there is an associated MAC PDU or not.
Some companies argued that Alt. 1 is the same as LTE behavior and therefore should be chosen. However, UL skipping was not taken into account in RAN1 for UCI multiplexing before. It means, the legacy UE behavior for Rel-15 NR UE has been implemented in a way without considering UL skipping. For legacy UE, as long as the UE receives indication with ‘UL-SCH indicator’ field is ‘1’ in DCI 0_1 or absent in DCI 0_0, the PUSCH will be transmitted and therefore UCI is multiplexed on.  That is, the UE will perform UCI multiplexing assuming PUSCH with UL-SCH in such cases. 
	-	UL-SCH indicator – 1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. Except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s).


Alt. 1 makes the UE has to additionally check whether these is MAC PDU associated with the PUSCH before timeline check. This definitely requires a new UE behavior and therefore none backward compatible. In addition, Alt. 1 will make UE behavior uncontrollable, and gNB has to blindly detect both PUSCH and PUCCH. Because gNB would not know whether UE will skip the PUSCH or not. In UL CA, gNB has to blindly decode PUSCH with or without UCI since gNB would not know PUSCH in which carrier will be dropped. 
In our view, even if no MAC PDU is associated with the PUSCH, legacy UE behavior should be applied, i.e., as long as the UE receives indication with ‘UL-SCH indicator’ field is ‘1’ in DCI 0_1 or absent in DCI 0_0, the PUSCH will be transmitted and therefore UCI is multiplexed on. More specifically, the UE will perform UCI multiplexing based on the bit sequence generation specified in section 6.2.7 in TS 38.212 and rate matching procedure assuming PUSCH with UL-SCH as in section 6.3.2.4 in TS 38.212. Since there is no actual data for transmission, the rest of REs not mapped by UCI can be padded based on UE implementation. 
Based on above, the UE behavior should follow what gNB indicates and perform the same UCI mapping behavior regardless there is MAC PDU, and the only potential change on the rest of REs not mapped by UCI can leave to UE implementation. In our view, the following change is sufficient. 
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI unless a transport block for the corresponding PUSCH transmission is not generated as described in [10, TS38.321] and the PUSCH does not overlap with any PUCCH. Upon detection of a DCI format 0_1 with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0 or 0_1 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.



Proposal 1: A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI unless a transport block for the corresponding PUSCH transmission is not generated as described in [10, TS38.321] and the PUSCH does not overlap with any PUCCH. 
Conclusion
According to the analysis given above, we have the following proposal:
Proposal 1: A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI unless a transport block for the corresponding PUSCH transmission is not generated as described in [10, TS38.321] and the PUSCH does not overlap with any PUCCH. 
Reference
[1] 3GPP RAN1 #100-e meeting, R1-2001293, Summary of email discussion [100e-5LS-02], vivo.
[2] [bookmark: _Ref427157992]3GPP RAN1 #100-e meeting, R1-2001376, Reply LS on UL skipping, RAN1.
3

