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1. Introduction
Based on current specification and agreements, following aspect related to eCG for Rel.16 URLLC is discussed and a proposal is made without corresponding TP in this contribution:
· Clarification of intra-UE prioritization with considering PUCCH carrying UCI overlaps with a set of PUSCHs

2. Discussions
2.1. Clarification of intra-UE prioritization with considering PUCCH carrying UCI overlaps with a set of PUSCHs
Collision handling when PUCCH carrying UCI overlaps with a set of DG/CG PUSCHs with different PHY priorities was discussed in RAN1#103e in conjunction with reply LS on Intra UE Prioritization Scenario (R1-2009680) but no consensus was achieved [1, 2]:
	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.



Similarly, collision handling when PUCCH carrying UCI overlaps with a set of DG/CG PUSCHs with the same PHY priority was discussed in RAN1#102e and RAN1#103e and following agreement/conclusion/working assumption were made [1, 3]:
	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
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.



[bookmark: _GoBack]We think it is better to discuss the remaining issues on the collision handling when PUCCH carrying UCI overlaps with a set of DG/CG PUSCHs with the same PHY priority in AI 7.1 (same as RAN1#103e) irrespective of the configuration of lch-basedPrioritization, as in our contribution [4]. In AI 7.2.5, we focus on the case when PUCCH carrying UCI overlaps with a set of DG/CG PUSCHs with different PHY priorities. Regarding lch-basedPrioritization, we don’t see the motivation not to configure lch-basedPrioritization when different PHY priorities are configured while they can be configured separately. Therefore, in the followings, we discuss the case when lch-basedPrioritization is configured and PUCCH carrying UCI overlaps with a set of DG/CG PUSCHs with different PHY priorities.
Following three cases were discussed in RAN1#103e:
· Case 1: Overlapping between HP CG-PUSCH and LP DG-PUSCH which overlaps with LP PUCCH
· Case 2: Overlapping between LP DG-PUSCH which overlaps with LP PUCCH and HP CG-PUSCH
· Case 3: Overlapping between LP DG-PUSCH which overlaps with LP PUCCH and HP CG-PUSCH which overlaps with HP PUCCH
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Figure 1.  When PUCCH carrying UCI overlaps with a set of DG/CG PUSCHs with different PHY priorities

Assuming only one MAC PDU is delivered from MAC, it is preferable from PHY perspective that HP UL is prioritized. In that sense, only HP CG-PUSCH is delivered to PHY for all the three cases. Then, since LP DG-PUSCH is not delivered to PHY, the LP DG-PUSCH does not exist from PHY perspective and hence, the non-exist LP DG-PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure. As a result, for Cases 1 and 2, HP CG-PUSCH and LP PUCCH will be transmitted. For Case 3, HP CG-PUSCH carrying HP UCI and LP PUCCH will be transmitted.

Proposal 1:
· For the case (Cases 1 and 2) when LP DG-PUSCH and HP CG-PUSCH are overlapping on a serving cell and the HP CG-PUSCH is overlapping with HP PUCCH, and LP DG-PUSCH is non-overlapping with the HP PUCCH, or
· For the case (Case 3) when LP DG-PUSCH and HP CG-PUSCH are overlapping on a serving cell and the HP CG-PUSCH is overlapping with HP PUCCH, and LP DG PUSCH is overlapping with LP PUCCH, and LP DG-PUSCH is non-overlapping with the HP PUCCH, and HP DG-PUSCH is non-overlapping with the LP PUCCH,
· Only HP CG-PUSCH is delivered to PHY and the non-exist LP DG-PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure
· Send an LS to RAN2 to modify the MAC behaviour as above


3. Conclusion
In this contribution, we discussed the intra-UE prioritization with considering PUCCH carrying UCI overlaps with a set of PUSCHs for Rel.16 URLLC eCG. Based on the discussion, we made following proposal.
Proposal 1:
· For the case (Cases 1 and 2) when LP DG-PUSCH and HP CG-PUSCH are overlapping on a serving cell and the HP CG-PUSCH is overlapping with HP PUCCH, and LP DG-PUSCH is non-overlapping with the HP PUCCH, or
· For the case (Case 3) when LP DG-PUSCH and HP CG-PUSCH are overlapping on a serving cell and the HP CG-PUSCH is overlapping with HP PUCCH, and LP DG PUSCH is overlapping with LP PUCCH, and LP DG-PUSCH is non-overlapping with the HP PUCCH, and HP DG-PUSCH is non-overlapping with the LP PUCCH,
· Only HP CG-PUSCH is delivered to PHY and the non-exist LP DG-PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure
· Send an LS to RAN2 to modify the MAC behaviour as above
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