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Introduction
In RAN1 #103e meeting, one reply LS to RAN2 towards intra-UE prioritization has been agreed and confirm that RAN1 is consistent with RAN2’s understanding that one MAC PDU will be generated and delivered to PHY layer when overlapping between CG and DG without PUCCH. However, no consensus has been reached for collision case between DG and CG with UCI overlapping and LCH based prioritization configured [1]:
	Agreement
Send an LS to RAN2 to convey the following:
· For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG  and there is no collision between PUCCH and the DG , the behavior mentioned in the LS is consistent with RAN1’s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655.
· When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behavior. 


Additionally, it has been agreed in RAN1 #102e and 103e meetings that when LCH based prioritization is not configured and there is only one PHY priority, CG/DG PUSCH with UCI multiplexing cannot be skipped [1][2]:
	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. 


In this contribution, we discuss the remaining issues on collision case between DG and CG with UCI overlapping when LCH based prioritization is configured taking the agreements for UL skipping into consideration.
Discussion 
1. 
2. 
In last RAN1 meeting, three cases are brought into account to develop potential solutions on collision between DG and CG with UCI overlapping with same or different PHY priority, as shown in Figure 1.
· Case (a): DG and CG are overlapping with different PHY priority, PUCCH overlaps with DG with same PHY priority, CG and PUCCH is non-overlapping. CG PUSCH is earlier than PUCCH.
· Case (c): DG and CG are overlapping with different PHY priority, PUCCH overlaps with DG with same PHY priority, CG and PUCCH is non-overlapping. PUCCH is earlier than CG PUSCH.
· Case (b): DG and CG are overlapping with different PHY priority, the first PUCCH overlaps with DG with same PHY priority, the second PUCCH overlaps with CG with same PHY priority. Two PUCCHs are not overlapping.


                    Case (a)                                                    case (b)                                                                  case(c)
Figure 1: collision case between DG and CG with UCI overlapping with same or different priorities
For the above cases, two rules can be used: 1) LCH based prioritization; 2) UL skipping with UCI, and different results are observed for different rules applied. Therefore, UE behavior for handling the above rules needs to be clarified. And the fundamental principle for developing solutions would be: 
1. Protect high priority data as much as possible since HP data is latency and reliability sensitive;
2. Minimum specification effort would be appreciated considering maintenance stage now.
[bookmark: _GoBack]It is worth noted that the UL skipping related agreements and conclusions achieved in AI 7.1 is for Rel-16 LCH based prioritization is not configured. So considering it is maintenance stage now, one simple way is to conclude the feature of UL skipping with UCI and Rel-16 LCH based prioritization are not enabled simultaneously. MAC layer decides which MAC PDU to generate and deliver to PHY layer based on the result of LCH based prioritization, the PUSCH with MAC PDU delivered is transmitted. UCI transmits on PUCCH or multiplexes on PUSCH depending on if MAC PDU is delivered. This is simple and would avoid additional specification effort for other cases not touched yet, i.e. the execution order of LCH based prioritization and UL skipping, collision between DG and CG with UCI overlapping when LCH based prioritization is configured and PUSCH repetition is applied.
If the feature of UL skipping with UCI and Rel-16 LCH based prioritization are configured simultaneously, the execution order of the above two rules will affect the results of transmission:
· If UL skipping with UCI is prioritized over Rel-16 LCH based prioritization, at least for case (a) and case (b), MAC layer would not generate and deliver MAC PDU for CG PUSCH, even CG PUSCH is with higher priority and regardless of if there is data corresponding to CG PUSCH. This will lead to drop of high priority data and violate our principle to protect high priority data as much as possible, so it is not preferred that UL skipping with UCI is prioritized over Rel-16 LCH based prioritization.
Observation 1: If the feature of UL skipping with UCI and Rel-16 LCH based prioritization are configured simultaneously and UL skipping with UCI is prioritized over Rel-16 LCH based prioritization, high priority data may be dropped.
· If Rel-16 LCH based prioritization is prioritized over UL skipping with UCI, one MAC PDU is prioritized and generated depends on the result of LCH priority competition and high priority data can be finally transmitted. The remaining issue is how the PUSCH resource without delivered MAC PDU participate in the subsequent PHY layer intra-UE prioritization or multiplexing procedure. At the decision point for LP UCI multiplexing, PHY layer may not know if there is data available for CG PUSCH, especially for case (b) and case (c), so it maybe not possible for PHY layer to revert the decision of UCI multiplexing on PUSCH to UCI transmission on PUCCH. Therefore, it seems more reasonable that the PUSCH resource without delivered MAC PDU participate in the subsequent PHY layer intra-UE prioritization or multiplexing procedure. However, according to section 9 in TS 38.213, when UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the “PUSCH transmissions” here should refer to the PUSCH transmissions in TS 38.214, that is, only PUSCH with MAC PDU delivered participate in the intra-UE prioritization/multiplexing procedure in TS 38.213. So even if Rel-16 LCH based prioritization is prioritized over UL skipping with UCI, additional spec impact is observed which violate our principle that minimum specification effort is expected. Moreover, if Rel-16 LCH based prioritization is prioritized over UL skipping with UCI, MAC would decide which PDU to generate and deliver based on the result of LCH based prioritization, in such a case, the information of UCI multiplexing seems to be useless. So there seems no use case to enable UL skipping with UCI and Rel-16 LCH based prioritization simultaneously.
	TS 38.213:
9  UE procedure for reporting control information
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clauses 9.2.5 and 9.2.6. 
TS 38.214:
6.1 UE procedure for transmitting the physical uplink shared channel
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2 with "UL-SCH indicator" set to "0" and with a n


Observation 2: If the feature of UL skipping with UCI and Rel-16 LCH based prioritization are configured simultaneously and Rel-16 LCH based prioritization is prioritized over UL skipping with UCI, additional spec impact is observed and the information of UCI multiplexing is useless for MAC to determine which MAC PDU to generate and deliver.
Proposal 1: The feature of UL skipping with UCI and Rel-16 LCH based prioritization are not enabled simultaneously.
Conclusion
In this contribution, we discuss the remaining issues on collision case between DG and CG with UCI overlapping when LCH based prioritization is configured, the following observation and proposal are made:
Observation 1: If the feature of UL skipping with UCI and Rel-16 LCH based prioritization are configured simultaneously and UL skipping with UCI is prioritized over Rel-16 LCH based prioritization, high priority data may be dropped.
Observation 2: If the feature of UL skipping with UCI and Rel-16 LCH based prioritization are configured simultaneously and Rel-16 LCH based prioritization is prioritized over UL skipping with UCI, additional spec impact is observed and the information of UCI multiplexing is useless for MAC to determine which MAC PDU to generate and deliver.
Proposal 1: The feature of UL skipping with UCI and Rel-16 LCH based prioritization are not enabled simultaneously.
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