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1	Introduction

During the eURLLC study item phase the out-of-order HARQ has been recognized as potential enhancements for critical service. Moreover, scenarios of intra UE prioritization/multiplexing have been discussed during eURLLC SI and IIoT SI, where out-of-order HARQ is a special case of some intra UE prioritization scenarios. In the end, the following were included in eURLLC WI [1]:
· [bookmark: OLE_LINK1]Specification of enhancements to scheduling/HARQ [RAN1]
· Out-of-order HARQ-ACK associated with PDSCHs with different HARQ process IDs
· Out-of-order PUSCH scheduling associated with different HARQ process IDs, including overlapping PUSCHs and non-overlapping PUSCHs in time-domain
· Methods to handle DL data/data resource conflicts for overlapping PDSCHs in time-domain, scheduled by dynamic DL assignments.
In the RAN1 #99 meeting (detailed summary in [2]), the following conclusion was reached:
· For Rel. 16 URLLC, no support of out-of-order/overlap PDSCH/HARQ and out-of-order/overlap PUSCH operation. 
· In Rel. 16 URLLC: The UE is not expected to be scheduled with two DG-PUSCH overlap in the time domain on the same carrier.

In last RAN1 e-meeting #100-bis, following agreements were made.
Agreements:
· [bookmark: _Hlk40385009][bookmark: _GoBack]If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
· FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
· FFS: The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
Conclusion:
The limitation of one PUCCH-HARQ per slot/subslot is defined per HARQ-ACK codebook with a given priority.
Agreements:
The latest TP is endorsed (as per conference call) (details see summary in R1-2003060)
	---------------------------------Start of Text Proposal on TS 38.214 v16.1.0----------------------------------------
10.1	UE procedure for determining physical downlink control
<Unchanged parts are omitted>

A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, in a slot before slot j where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of  symbols [4] or a number of symbols indicated by subslotLength-ForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority. In a given scheduled cell, the UE is not expected to receive a first PDSCH, and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH if the HARQ-ACK for the two PDSCHs are associated with HARQ-ACK codebooks of different priorities. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
<Unchanged parts are omitted>

--------------------------------------End of Text Proposal on TS 38.214 v16.1.0------------------------------------




This contribution discusses the FFS related to the agreements that were made in the last meeting. 
[bookmark: _Ref178064866]2	Discussion
For the first FFS, the open issue is whether to introduce a new feature group, other than FG 12-1. This question does not affect any normative specification. Since feature group discussion belongs to UE feature discussion, we believe Agenda Item 7.2.5.4 is not a right place to discuss this and such discussion should be conducted in Agenda Item 7.2.11.5. 


[bookmark: _Toc40486046]The FG discussion should be conducted in Agenda Item 7.2.11.5. 

Regarding whether a new FG other than FG 12-1 is needed, one needs to check whether a UE implements FG 12-1 would also implement the intended new FG. The potential new FG is to support PUCCHs carrying HARQ-ACK with different priorities, and it is a sub-case of “overlapping channel/signals with two priority levels” covered by FG 12-1 (see below). Specifically, component 3) of FG 12-1 fully covers the case of PUCCHs carrying HARQ-ACK with different priorities. Thus there is no need to introduce a new FG beyond FG 12-1.

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)
1) [Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format]
2) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels
4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 





For the second FFS, the intention is to preclude scenarios of a certain PDSCH-to-PUCCH timing. The FFS allows overlapping PUCCH carrying HARQ-ACK only if the PUCCH associated with the second PDSCH starts later than the PUCCH associated with the first PUSCH. 

However, in Release-16 [38.213 V16.0.0, Section 9], it is stated
“ If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit 
· a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH”,

Clearly, the physical layer specification has provided mechanisms to handle two overlapping PUCCHs in time with different priorities without any condition on whether the first PUCCH begins earlier or later with respect to second PUCCH. 
Out-of-order operation among two PUCCHs refers to the case where both PUCCHs are allowed to transmit. However, in the current scenario, low-priority PUCCH is dropped, and only one PUCCH is allowed to be transmitted. Thus overlapping PUCCH is not a type of out-of-order operation, and not further restriction should be introduced. The preclusion of out-of-order operation has already been captured via the agreed TP of RAN1#100bis, and no further action is needed in RAN1.

1. [bookmark: _Toc40486059]Do not introduce further limitations to the scheduler, which limits that PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
Conclusion
In the previous sections we made the following observations:

Observation 1	The FG discussion should be conducted in Agenda Item 7.2.11.5.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Do not introduce further limitations to the scheduler, which limits that PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
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