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Introduction
UL skipping has been heatedly discussed for a long while and there is a total of four cases depending on the configuration of lch-basedPrioritization and PHY priority as shown in table 1:
· For Case 1 and Case 2, according to the following agreement achieved in RAN1 #107e, UL skipping cannot be enabled since lch-basedPrioritization is configured.
· Case 3 has been widely discussed in previous RAN1 meetings and solutions were achieved with the reached agreements/conclusions in RAN1 #101e~RAN1 #104e.
· For Case 4, no agreement or conclusion has been reached. 
Table 1: UL skipping cases considering lch-basedPrioritization and PHY priority
	
	lch-basedPrioritization
	PHY priority
	UL skipping

	Case 1
	Configured
	SINGLE
	Can NOT be enabled

	Case 2
	Configured
	TWO
	Can NOT be enabled

	Case 3
	NOT Configured
	SINGLE
	Can be enabled and agreements/conclusions were achieved in RAN1 #101e~RAN1 #104e

	Case 4
	NOT Configured
	TWO
	FFS, without any agreement/conclusion



	Case 1 and Case 2: RAN1 #107e:
Agreement
In response to RAN2 LSs (R1-2106409, R1-2110755), the following RAN1 responses are agreed.
· RAN1 cannot confirm RAN2’s WA on “LCH based prioritization has higher priority than UL skipping”, and RAN1 inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16.
· RAN1 confirms that the following intended UE behaviour can be supported:
· Given the understanding in RAN1 that when lch-basedPrioritization is configured and Rel-16 UL skipping cannot be enabled in Rel-16, for the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.



	Case 3 RAN1 #101e~RAN1 #104e:
Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.
Agreement:
For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH
· In Rel.16, for CA and non-CA case, when 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 no DG PUSCH overlapping with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped. MAC generates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the CG PUSCH.
Conclusion
For the following cases, for CA and non-CA, 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, MAC generates MAC PDU for the DG PUSCH and the UCI is multiplexed on the DG PUSCH. For the case 1-3 and 1-4, MAC does not generate a TB for the CG PUSCH(s) overlapping with the DG PUSCH on the same serving cell. The GG PUSCH(s) is discarded and does not participate in subsequent physical layer procedure.
· (Case 1-3) DG PUSCH and CG PUSCH are overlapping and both DG/CG PUSCH are overlapping with PUCCH
· (Case 1-4) DG PUSCH and CG PUSCH are overlapping and DG PUSCH is overlapping with PUCCH, and CG PUSCH is non-overlapping with the PUCCH
· (Case 1-5) DG PUSCH and CG PUSCH are non-overlapping and both DG/CG PUSCH are overlapping with PUCCH
Agreement
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, when timeline condition is met, for Case 1-6 in non-CA and CA cases, 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, 
· When one or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is no remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the UCI is transmitted on the PUCCH.
· This is for case 1-6a and 1-6b in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG PUSCH 
· When one or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the PUSCH from the remaining PUSCH(s) for UCI multiplexing is determined following the existing UCI multiplexing rules, MAC generates MAC PDU for the PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the PUSCH.
· Note the remaining CG PUSCH(s) are not overlapping with any DG PUSCH on the same serving cell
· This is for case 1-6c in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG PUSCH


Therefore, in this contribution, we further discuss UL skipping Case 4 where lch-basedPrioritization is NOT configured and there are TWO PHY priorities.
Discussion
For Case 4, since lch-basedPrioritization is NOT configured, MAC behavior remains same with Rel-15, that is, DG always overrides CG when there exists DG and CG overlapping, as shown in the following agreement.
	Agreement: 
RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.


With above, the previous RAN1 agreement for single PHY priority can be extended at least for DG PUSCH, i.e. UCI of a given priority is mapped to a non-skippable DG PUSCH of the same priority. For CG PUSCH, since DG always overrides CG, whether the CG PUSCH is non-skippable also depends on if there is DG PUSCH overlapping with the PUCCH or CG PUSCH. If there is only overlapping between CG PUSCH and PUCCH with same priority, the UCI is mapped to the CG PUSCH and the CG PUSCH is non-skippable, otherwise, MAC will not generate PDU for CG PUSCH. To further elaborate our views, we use the previously discussed case 1-1~case 1-6 as examples to conclude the intended UE behavior:
· Case 1-1: only one or more DG PUSCHs overlapping with PUCCH:
· Case 1-2: only one or more CG PUSCHs overlapping with PUCCH
· Case 1-3: DG PUSCH and CG PUSCH are overlapping and both DG/CG PUSCH are overlapping with PUCCH
· Case 1-4: DG PUSCH and CG PUSCH are overlapping and DG PUSCH is overlapping with PUCCH, and CG PUSCH is non-overlapping with the PUCCH
· Case 1-5: DG PUSCH and CG PUSCH are non-overlapping and both DG/CG PUSCH are overlapping with PUCCH
· Case 1-6: DG PUSCH and CG PUSCH are overlapping and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
1) For case 1-1 and case 1-2: if the PUCCH and DG/CG PUSCH is the same priority, UCI is multiplexed on the DG/CG PUSCH and MAC generates PDU for the DG/CG PUSCH; otherwise, the DG/CG PUSCH is skipped if there is no data and UCI is transmitted on PUCCH;
2) For case 1-3 and 1-4: 
· CG PUSCH is skipped;
· If the PUCCH and DG PUSCH is the same priority, UCI is multiplexed on the DG PUSCH and MAC generates PDU for the DG PUSCH; otherwise, the DG PUSCH is skipped if there is no data and UCI is transmitted on PUCCH;
3) For case 1-5:
· if the priority of PUCCH is the same with one of the PUSCH, then MAC generate MAC PDU for that PUSCH and the other PUSCH is skipped if there is no data, UCI is multiplexed on that PUSCH;
· if the priority of PUCCH is different from any of the PUSCH, then all the PUSCHs are skipped if there is no data and UCI is transmitted on PUCCH
4) For case 1-6:
· CG PUSCH is skipped;
· Whether DG PUSCH is skipped depends on whether there is data corresponding to the dynamic grant;
· if there is remaining PUSCH overlapping with PUCCH and they are the same priority, UCI multiplexing follows the existing UCI multiplexing rules and the PUSCH selected for UCI multiplexing cannot be skipped. Otherwise, UCI is transmitted on PUCCH and PUSCH is skipped if there is no data.
Proposal 1: When lch-basedPrioritization is not configured and there are TWO PHY priorities for UL transmissions, in case of one or more DG PUSCHs overlapping with UCI and they are the same PHY priority, the DG PUSCH with UCI multiplexing from the one or more DG PUSCHs cannot be skipped.
Proposal 2: When lch-basedPrioritization is not configured and there are TWO PHY priorities for UL transmissions, in case of one or more CG PUSCHs overlapping with UCI and they are the same PHY priority, and there is no DG PUSCH overlapping with UCI and the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped.
1. 
2. 
Conclusion
In this contribution, we further discuss UL skipping Case 4 where lch-basedPrioritization is NOT configured and there are TWO PHY priorities and the following proposals are made:
Proposal 1: When lch-basedPrioritization is not configured and there are TWO PHY priorities for UL transmissions, in case of one or more DG PUSCHs overlapping with UCI and they are the same PHY priority, the DG PUSCH with UCI multiplexing from the one or more DG PUSCHs cannot be skipped.
Proposal 2: When lch-basedPrioritization is not configured and there are TWO PHY priorities for UL transmissions, in case of one or more CG PUSCHs overlapping with UCI and they are the same PHY priority, and there is no DG PUSCH overlapping with UCI and the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped
Reference
[1] [bookmark: _GoBack]RAN1 102e Chairman notes
[2] RAN1 103e Chairman notes 
[3] RAN1 107e Chairman notes


