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1	Introduction 
In this document, proposals related to out-of-order operation for NR URLLC are summarized. The related conclusion from RAN1 #99 is as follows:
Conclusion:
1. For Rel. 16 URLLC, no support of out-of-order/overlap PDSCH/HARQ and out-of-order/overlap PUSCH operation. 

2         Proposals 
Issue #1: “Overlapping PUCCHs carrying HARQ-ACK with different priorities”
The first issue is related to the email discussion from RAN1 #99, [99-NR-13], which was concluded without reaching a consensus. 

The related proposals are captured in the following table:

	Company 
	Proposal

	Ericsson
	Two PUCCHs carrying HARQ-ACK can be overlapping with no restriction.

	vivo
	UE can be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain.

	ZTE
	In Rel-16, as long as the dropping timeline is satisfied, the two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier in one slot/sub-slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot/sub-slot.

	OPPO
	There is no reason to preclude the agreements of the collision handling of two PUCCHs carrying HARQ-ACK with different priorities made in scheduling/HARQ enhancement agenda.

	CATT
	[bookmark: _GoBack]In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not “overlap”, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH. 
0. If the two PUCCHs correspond to same HARQ-ACK CB, 
0. Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
0. If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
1. Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
In a given scheduled cell, the UE can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier.


	Panasonic
	For out-of-order HARQ and PUCCH overlap operation, conclusion should be as follows.
1. In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH.
0. If the two PUCCHs correspond to same HARQ-ACK CB
0. Two PUCCHs are said “overlap” when they are mapped to the same slot or sub-slot
0. If the two PUCCHs correspond to HARQ-ACK CBs with different priorities
1. Two PUCCHs are said to “overlap” when they have time domain overlap of at least one symbol


	Samsung
	As RAN1 conclusion, UE is expected to be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain.

	LGE
	Proposal 1: In rel-16, the followings are supported:
· Case 1: In a given scheduled cell, if the PUCCHs carrying HARQ-ACK for a first and a second PDSCHs correspond to the same HARQ-ACK codebook and two PUCCHs are mapped to the same slot or subslot, 
· Two PUCCHs are said to “overlap”
· The UE follows Rel-15 rule.
· Case 2: In a given scheduled cell, if the PUCCHs carrying HARQ-ACK for a first and a second PDSCHs correspond to different HARQ-ACK codebooks and two PUCCHs have time-domain overlap of at least one symbol, 
· Two PUCCHs are said to “overlap”
· Option 1: The UE can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier. The UE transmits PUCCH associated with high HARQ-ACK priority and drops PUCCH associated with low HARQ-ACK priority.
· Option 2: The UE reports the capability on whether or not the UE can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier. 
· Case 3: In a given scheduled cell, if the PUCCHs carrying HARQ-ACK for a first and a second PDSCHs do not overlap and if the PUCCH carrying HARQ-ACK for the second PDSCH is transmitted earlier than that of the first PDSCH, 
· The UE is not expected to be scheduled with the first PDSCH and the second PDSCH which is starting later than the first PDSCH.


	Intel
	Confirm the following: A UE, supporting intra-UE prioritization, can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier.
In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH is transmitted earlier than that of the first PDSCH. 
0. If the two PUCCHs correspond to same HARQ-ACK CB, 
0. Two PUCCHs are said to overlap when they are mapped to the same slot or sub-slot
0. If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
1. Two PUCCHs are said to overlap when they have time-domain overlap of at least one symbol.

	CMCC
	[bookmark: _Hlk32500541][bookmark: _Hlk32500643]In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i or sub-slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j or sub-slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK which is the same priority index with the first HARQ-ACK assigned to be transmitted in a slot before slot j or a sub-slot before sub-slot j.
UE determines the PUCCH resource using the PUCCH resource indicator field in a last DCI of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot or sub-slot for the PUCCH transmission with same HARQ-ACK priority index, from a PUCCH resource set provided to the UE for HARQ-ACK transmission.
[bookmark: _Hlk32500724]In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and the second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap in time domain, and if the PUCCH carrying HARQ-ACK for the second PDSCH is transmitted earlier than that of the first PDSCH.
The UE can be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain, and intra-UE UL collision handling behaviour previously agreed should be followed.

	Huawei/HiSi
	The UE can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier in Rel-16.




Issue #2: “mTRP out-of-order HARQ operation”

In [1], it is mentioned that out-of-order operation is allowed in mTRP WI with 2 DCIs if they are scheduled in CORESETs with different CORESETPoolIndex. Hence, if the UE is capable of supporting this feature, then the same feature can be supported with a single TRP.

Comment from the feature lead: This issue is not essential for the following reasons; (1) It is not related to URLLC WI, (2) configuring a UE with different CORESETPoolIndex is an indication to the UE that out of order scheduling may happen; hence, with a single parameter, the same operation cannot be allowed, and (3) it was concluded in RAN1 #99 that out-of-order HARQ for URLLC, which is supported by a single TRP, is not supported.

Issue #3: “Clarification on new reference for SLIV”

In [7], it is mentioned it is possible that one scheduled carrier may include multiple BWP configurations and each BWPs have different subcarrier spacings as subcarrier spacing configuration is per BWP. Given that DCI format 1_1 and 1_2 can have carrier indicator and bandwidth part(BWP) indicator fields, scheduling cell and scheduled cell may have same or different subcarrier spacings dynamically. For example, there are two carriers; the first carrier (scheduling cell) has one BWP (i.e., 15kHz SCS for BWP A) and the second carrier (scheduled cell) has two BWPs (i.e., 15kHz SCS for BWP B, 30kHz SCS for BWP C). In this case, when a DCI of the PDCCH in BWP A schedules PDSCH in BWP B, ReferenceofSLIV-ForDCIFormat1_2 can be used due to same SCS configuration.  While, when a DCI of the PDCCH in BWP A schedules PDSCH in BWP C, UE will not apply ReferenceofSLIV-ForDCIFormat1_2 as they have different SCS configurations. However, current specification does not cover this case. In order to resolve this issue, it should consider following proposal. 

<TS 38.214 v16.0.0>
5.1.2.1	Resource allocation in time domain
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
The reference point S0 for starting symbol S is defined as: 
-	if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, same SCS configuration for PDCCH and PDSCH, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected; 
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
The UE is not expected to be configured with ReferenceofSLIV-ForDCIFormat1_2 for serving cells configured for cross-carrier scheduling with a scheduling cell of a different downlink SCS configuration.

Comment from the feature lead: This topic is related to PDCCH enhancements for URLLC since the new reference for SLIV was agreed under that agenda item. Hence, the proposed change is non-essential under AI 7.2.5.4.
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