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1	Introduction
In this contribution, we discuss the remaining issues related to intra-UE multiplexing and prioritization for Rel-16 URLLC.
It has been agreed in RAN1#107-e that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16. 
Agreement
In response to RAN2 LSs (R1-2106409, R1-2110755), the following RAN1 responses are agreed.
· 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.
· RAN1 cannot confirm RAN2’s WA on LCH based prio 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 behavior 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.

RAN1#107-e also made the following conclusion:
Conclusion
In the Rel-16 multiplexing/prioritization procedures described in TS 38.213 section 9, the UE is expected to apply the procedures to the PUSCH(s) for which a transport block is delivered by MAC, while the PUSCH(s) for which a transport block is not delivered is ignored.

In the section below, the remaining issues in interaction of MAC and PHY are discussed.
2	Remaining Issues for MAC and PHY Interaction
2.1	No MAC PDU for deprioritized uplink grant
In RAN2 LS (R1-2106409 (R2-2106746)), RAN1 was notified of the following RAN2 Working Assumption.
	For case 2-2 and case 3, RAN2 has made the following working assumption in RAN2#113-e:
	Working assumption: The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1.






Thus, RAN1 need to respond to RAN2 whether this WA can be confirmed.
The relevant scenario as configured by RRC parameters is: Rel-16 UL skipping is disabled, lch-basedPrioritization is configured. The corresponding Case 2-2 and Case 3 are copied below. For both cases, RAN2 WA describes that no transport block is generated for the low-priority PUSCH, if the PUSCH is deprioritized due to the overlapping high-priority PUCCH. In this case, the PUSCH disappears from physical layer intra-UE multiplexing/prioritization procedure. Thus the PUCCH(s) is transmitted, and PUSCH is not transmitted. RAN2 intention and RAN1 procedure are consistent. Thus the RAN2 WA above can be confirmed by RAN1.

[bookmark: _Toc94966218]RAN1 confirm RAN2’s WA that “MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH.”



Figure 1. R1-2102244 (reply LS), Case 2-2: the final PUCCH resource after UCI multiplexing overlaps with PUSCH



Figure 2. R1-2102244 (reply LS), Case 3: other UCI(s) overlaps with a PUSCH, SR overlaps with the PUSCH, SR does not overlap with other UCI(s)

2.2	PHY procedures related to UL skipping
RAN2 sent an LS (R2-2008599) to RAN1 to clarify the intra UE prioritization scenario, as copied below.
	RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE prioritization in PHY are further clarified. 
RAN2 has agreed in RAN2#107 that  
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated by MAC.
This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding. 




In RAN1#103e, RAN1 made the following agreement, and replied to RAN2 in LS R1-2009680.
	Agreement
· 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 behaviour 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 behaviour. 



That is, RAN1 need to finish the response to RAN2 about the scenarios in the second bullet. When RAN1 sent the above LS, the main issue that RAN1 needed to further discuss was Rel-16 UL skipping related procedure.
For the first bullet in LS R1-2009680, an exemplary case is shown in Figure 3. In this case, the LP PUSCH does not receive a PDU from MAC; only the HP PUSCH may receive a PDU and be transmitted.

[image: ]
[bookmark: _Ref94964431]Figure 3. An exemplary case for the first bullet in LS R1-2009680.

For the second bullet in LS R1-2009680, an exemplary case is shown in Figure 4. Considering the RAN1 conclusion in RAN1#107-e, the relevant RRC configuration is: lch-basedPrioritization is configured, and Rel-16 UL skipping is not enabled. Thus there is no concern of demanding a transport block to be generated for the PUSCH with UCI multiplexing, e.g., the low-priority CG-PUSCH in Figure 4. No special handling is needed for collision between PUCCH and PUSCH (CG or DG) of same PHY priority. Existing PHY procedure can be applied:
· The LP PUSCH does not receive a transport block from MAC. It is omitted in PHY multiplexing/prioritization procedure;
· The LP PUCCH is transmitted as is.
· The HP PUSCH that has been assigned a transport block by MAC is included in the PHY multiplexing/prioritization procedure. 
· The HP PUCCH is multiplexed onto the HP PUSCH, if the HP PUSCH is selected to multiplex with the HP PUCCH.

[image: ]
[bookmark: _Ref94964434]Figure 4. An exemplary case for the second bullet in LS R1-2009680.

Thus RAN1 can finish the second bullet in LS R1-2009680 with the following:
· 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, the behavior described in the LS R2-2008599 is also consistent with RAN1’s understanding for Rel-16. 

Similar to the scenario in the second bullet of LS R1-2009680, another case is: 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 different priority and/or there is collision between PUCCH and the DG with the different priority. An exemplary case is shown in Figure 5.  For this case, 
· The LP PUSCH does not receive a PDU from MAC and is cancelled by the overlapping HP PUCCH;
· The LP PUCCH is cancelled by the overlapping HP PUSCH; 
· The HP PUSCH may receive a PDU and be transmitted;
· The HP PUCCH is transmitted.

[image: ]
[bookmark: _Ref94964435]Figure 5. An exemplary case similar to the second bullet in LS R1-2009680, except: there is collision between PUCCH and the CG with the different priority and/or there is collision between PUCCH and the DG with the different priority.


In summary, RAN1 can finish the response to RAN2 LS (R2-2008599) with the following, which covers all cases discussed above.

[bookmark: _Toc94966219]RAN1 sends the follow-up response LS to RAN2: RAN1 confirms that the behavior described in the LS R2-2008599 is consistent with physical layer procedure in Rel-16.  That is, for all collision scenarios between CG and DG with same/different PHY-priority index, when only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.

3	Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 confirm RAN2’s WA that “MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH.”
Proposal 2	RAN1 sends the follow-up response LS to RAN2: RAN1 confirms that the behavior described in the LS R2-2008599 is consistent with physical layer procedure in Rel-16.  That is, for all collision scenarios between CG and DG with same/different PHY-priority index, when only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
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