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[bookmark: _Ref165266342]Introduction
According to the UL skipping discussion in the RAN2#108 meeting, RAN2 sent an LS [1] to RAN1 to clarify the RAN2 understanding on the uplink skipping functions. According to the reply LS [2] from RAN1, RAN1 discussed the following two cases regarding the uplink skipping function:
· Case 1: dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH
· Case 2: dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH
For Case 2, “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 behaviour)”. In this contribution, we discuss how to handle the case 2 in Rel-15 and Rel-16.
Discussion
UL skipping on the PUSCH overlapping with PUCCH
[bookmark: _Toc502437832]According to the RAN2#108 meeting discussion on [3], RAN2 discussed the following three options regarding the case 2:
· Option 1: The UE always creates a MAC PDU for a PUSCH indicated by DCI if a HARQ/CSI feedback is to be multiplexed in the PUSCH.
· Option 2: The HARQ/CSI feedback is dropped if the PUSCH with multiplexed HARQ/CSI feedback does not have a MAC PDU.
· Option 3: The HARQ/CSI feedback is not multiplexed in the PUSCH without MAC PDU.
For Option 3, the UE can still use PUCCH for the HARQ/CSI feedback transmission if the PUCCH is available. For Option 2, the UE does not send HARQ/CSI at all even though the PUCCH is still available.
RAN2 made the following agreements regarding the uplink skipping:
	Option 3 is the R2 understanding of desired behaviour, i.e. there will be no PUSCH transmission for the case of UL skipping. R2 think there should be no further R2 impact, even if there would be a misalignment between R1 and R2 TS. 


According to the Case 2 discussion in RAN1 [4] as quoted below, some companies consider that Option 3 may require some change of the UCI multiplexing behaviours (e.g. to define new UE behaviours on which PUCCH/PUSCH should be used for the UCI multiplexing.) and cause the increased gNB blind detection (e.g. the gNB needs to blindly decode the UCI which could be multiplexed in any candidate PUCCH/PUSCH in CA).
	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).


According to the current MAC specification [5], we consider that Rel-15 RAN2 specification is saying that the MAC PDU is not generated when there is no MAC SDU available.
Observation 1: The Rel-15 MAC specification requires the UE not to generate the MAC PDU when no MAC SDU is available.
According to the current PHY specification [6], the UCI to be multiplexed in the PUSCH is dropped if no MAC PDU is generated.
Observation 2: The Rel-15 PHY specification would cause the UCI dropping due to no MAC PDU for the PUSCH carrying the UCI.
Thus if no specification change is made, according to the MAC and the PHY specifications in Rel-15, our understanding is that the UCI is dropped (i.e. Option 2). 
Proposal 1: RAN2 is kindly requested to confirm the following understandings:
· In Rel-15, the UCI (e.g. HARQ feedback) is dropped when the PUSCH carrying the UCI does not have a valid MAC PDU, i.e. no specification change is needed.
Regarding the Rel-16 UE behaviours, we consider that the RAN2 should consider a solution to resolve the UCI dropping issue due to the uplink skipping. Here we consider that if carrier aggregation is not configured, the UE can still use the overlapping PUCCH for the UCI transmission after dropping the PUSCH for the UCI multiplexing, the blind decoding effort between PUSCH and PUCCH for a single carrier should be acceptable for the gNB implementation. If multiple carriers are configured, to reduce the gNB complexity we consider that the UE can generate the MAC PDU when the UCI multiplexing is required for the PUSCH.
Proposal 2: In Rel-16, the UE always generates the MAC PDU for the PUSCH carrying the UCI when multiple carriers are configured.
Proposal 3: In Rel-16, the UE does not generate the MAC PDU for the PUSCH if no MAC SDU is available when only one carrier is configured.
Conclusion
According to the discussion given above, we have the following observations and proposals
Observation 1: The Rel-15 MAC specification requires the UE not to generate the MAC PDU when no MAC SDU is available.
Observation 2: The Rel-15 PHY specification would cause the UCI dropping due to no MAC PDU for the PUSCH carrying the UCI.
Proposal 1: RAN2 is kindly requested to confirm the following understandings:
· In Rel-15, the UCI (e.g. HARQ feedback) is dropped when the PUSCH carrying the UCI does not have a valid MAC PDU, i.e. no specification change is needed.
Proposal 2: In Rel-16, the UE always generates the MAC PDU for the PUSCH carrying the UCI when multiple carriers are configured.
Proposal 3: In Rel-16, the UE does not generate the MAC PDU for the PUSCH if no MAC SDU is available when only one carrier is configured.
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