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Introduction
[bookmark: _Hlk510705081]During RAN1#103-e, there had been two parallel email discussions on the Rel-16 UL skipping behavior where both email discussions did not fully clarify the related UE behavior for Rel-16: 
· [103-e-NR-7.1CRs-08] Discussions on PUSCH skipping (Rel-16) – Moderator: vivo
· This discussion focus on Rel-16 PUSCH skipping excluding cases where LCH prioritization or PHY prioritization (from Rel-16 URLLC/IIoT WIs) is configured
· The email discussion led to having an LS to RAN2 sent in R1- 2009772 [1], where in total from 6 identified scenarios the expected UL PUSCH skipping behavior is clarified to RAN2. Case 1-6 is still for discussion in RAN1.  
· [103-e-NR-L1enh-URLLC-07] Email discussion/approval on eCG enhancements – Moderator: vivo
· This email discussion initially only focused on a reply LS to RAN2 not including the PUSCH skipping, but then included also some discussions on PUSCH skipping considering PHY prioritization. 
· RAN1 sent an LS to RAN2 in R1-2009680 indicating that the discussions on the expected UE behavior in terms of PUSCH skipping is still for discussion in RAN1. 
· The final moderator summary of this email thread can be found in R1-2009684 [2]. 

In this contribution, we discuss the UL skipping behavior for PUSCH with UCI without LCH and/or PHY prioritization configured as a follow-up to the discussions in [103-e-NR-7.1CRs-08]. The discussions on URLLC aspects (i.e. in case LCH and/or PHY prioritization is configured) as discussed during RAN1#103-e in [103-e-NR-L1enh-URLLC-07] can be found in our companion contribution [3]. 

UL skipping without LCH prioritization & single PHY priority (TEI-16)
The LS to RAN2 in R1- 2009772 clarified already 5 out of the 6 cases identified, which here are again shown in Figure 1 below. 
[image: ]
Figure 1: Identified cases for handling for PUSCH skipping (without LCH priority, single PHY priority)
The LS clearly defines the behavior for case 1-1 in the RAN1 CR in R1-2009687 (attached to the LS) as well as cases 1-2, 1-3, 1-4 and 1-5, summarized in Table 1. The LS clearly states that case 1-6 still needs further RAN1 consideration based on the following RAN1 working assumption: 
	Working Assumption:
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
· In Rel.16, for non-CA case, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is DG PUSCH overlapping with the CG PUSCHs on a serving cell and not overlapping with the UCI
· Opt-3:
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.
· Opt-4: 
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is dropped together with CG PUSCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH.
· UCI is dropped together with CG PUSCH.
Note: In RAN1#104-e, aim to resolve case 1-6 using above options as a starting point, other options are not precluded.



The difference between these two Options in the working assumption is basically the handling of the UCI, where for Opt-3 the UCI is transmitted (on PUCCH) whereas in case of Opt-4 the UCI is dropped, as this would lead to the case of having nominally a PUCCH overlapping with a PUSCH, which is not transmitted. 
For Case 1-6, we would like to note here that actually the CG PUSCH grant is not valid as it has been overwritten with DG PUSCH. Considering the valid UL grants only there is no overlap of the PUCCH carrying UCI with a PUSCH and actually this is not really a scenario of ‘PUSCH skipping with an overlapping PUCCH’, as the CG PUSCH grant is simply not valid (overwritten). Therefore, we think the UE behavior should be the same as in case the CG PUSCH grant would not be present at all (as invalid), i.e. the UCI should be transmitted on PUCCH. Consequently, the following is proposed: 

Proposal 1: Adopt Opt-3 as the behaviour for Case 1-6 of PUSCH skipping without LCH priority and single PHY priority as:
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
· In Rel.16, for non-CA case, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is DG PUSCH overlapping with the CG PUSCHs on a serving cell and not overlapping with the UCI
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.

The resulting overall PUSCH skipping behaviour by using Opt-3 / based on Proposal 1 is shown summary table 1.
Table 1: Summary of PUSCH skipping behaviour without LCH priority and single PHY priority:
	Case
	PUSCH skipping behaviour

	Case 1-1
	Generate PDU for DG PUSCH (no UL skipping) (1)

	Case 1-2
	Generate PDU for CG PUSCH (no UL skipping) (2)

	Case 1-3
	Generate PDU for DG PUSCH (no UL skipping), CG PUSCH overwritten by DG PUSCH (invalid grant, no PDU generated) (2)

	Case 1-4
	Generate PDU for DG PUSCH (no UL skipping), CG PUSCH overwritten by DG PUSCH (invalid grant, no PDU generated) (2)

	Case 1-5
	Generate PDU for DG PUSCH (no UL skipping), CG PUSCH may be skipped (2)

	Case 1-6
	DG PUSCH may be skipped and UCI is transmitted on PUCCH, CG PUSCH overwritten by DG PUSCH (not valid, no PDU generated) (3)


(1) Based on RAN1 CR in R1-2009687
(2) Based on RAN1 LS in R1- 2009772
(3) Based on Proposal 1 (i.e. Opt-3)

RAN1 received the RAN1#102-sent LS in R1-2009772 on UL Tx skipping in the November RAN2#112. The LS stated the following:
“In addition, RAN1 noticed that in legacy Rel-15 and Rel-16, for configured grant, skipping UL configured grant if no data to transmit is conditionally mandatory feature. It is RAN1’s understanding that the agreement in RAN1 for case 1-2 will change the UE behavior for CG PUSCH. RAN1 considers it may be necessary to introduce a new capability/signalling to differentiate the new UE behaviour and the legacy UE behaviour. RAN1 will further discuss the capability for case 1-3, 1-4, 1-5, 1-6 where the uplink skipping involving both DG PUSCH and CG PUSCH after the behaviors for these cases are determined.”
The following was minuted in RAN2#112, where RAN2 is proceeding to introduce a new capability for UL Tx skipping in Rel-16:
	[016] Ph1 General agreements (tdoc specific ones under the specific tdoc). 
[016] RAN2 confirms that a new UE capability is introduced for Rel-16 dynamic UL skipping.
[016] RAN2 assumes the field name of the new UE capability is skipUplinkTxDynamic-r16. 
[016] RAN2 assumes that the following is introduced for the field description of the new UE capability (this version is preliminary and the wording may be further updated): 
Indicates whether the UE supports skipping UL transmission for a dynamic uplink grant indicated on PDCCH only if no data is available for transmission and no UCI to be multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
[016] RAN2 assumes the Rel-16 dynamic UL skipping is per UE level. FFS whether it is mandatory.
[016] RAN2 assumes the Rel-16 dynamic UL skipping is FDD/TDD differentiation.
[016] RAN2 assumes the Rel-16 dynamic UL skipping is not FR1/FR2 differentiation.
[016] The legacy capability bit (i.e. skipUplinkTxDynamic) is not dummified.
[016] A new RRC parameter is introduced to enable Rel-16 dynamic UL skipping. FFS the field name.
[016] The corresponding 38.321/331/306 CR and reply LS for Rel-16 dynamic UL skipping should be done along with the CG case.




However, RAN2 is still waiting for the CG related RAN1 decision before proceeding with the needed 38.321/331/306 CRs.
As the skipping capability and configuration is related to MAC spec, the new UE capability has no implication to the RAN1 specifications, but it would be important to produce the RAN1 agreement to RAN2 after the 1st week of RAN1#104 so that RAN2 would be able to complete their part of the work for approval to RAN#91. Moreover, the UE behavior for case 1-6 could be useful also for the URLLC related discussions in AI 7.2.5 (incl. PHY and LCH prioritization) as similar situations occur there as well. Therefore, it would be overall of advantage to have the related decision available during RAN1#104-e early. 
Observation 1: The RAN2 decision on the UE capabilities has no implications to RAN1 specifications
Proposal 2: Aim at producing a response on the overall operation to RAN2 after the end of the 1st week of RAN1#104 to enable related RAN2 progress and to provide input to the URLLC PUSCH skipping discussions of AI 7.2.5 (incl. LCH and/or PHY prioritization). 

Conclusion
The discussions in this contribution on PUSCH skipping with UCI without LCH priority configured and single PHY priority (TEI-16) can be summarized in the following related observations and proposals: 
Proposal 1: Adopt Opt-3 as the behaviour for Case 1-6 of PUSCH skipping without LCH priority and single PHY priority as:
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
· In Rel.16, for non-CA case, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is DG PUSCH overlapping with the CG PUSCHs on a serving cell and not overlapping with the UCI
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.
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Observation 1: The RAN2 decision on the UE capabilities has no implications to RAN1 specifications
Proposal 2: Aim at producing a response on the overall operation to RAN2 after the end of the 1st week of RAN1#104 to enable related RAN2 progress and to provide input to the URLLC PUSCH skipping discussions of AI 7.2.5 (incl. LCH and/or PHY prioritization). 
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