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Introduction
In last RAN1 meeting, Rel-16 eURLLC WID was finished to improve reliability and latency with a variety of new features such as new DCI format, sub-slot configuration, new PUSCH repetition, UL cancellation indication and so on. However, there are some remaining issues to be resolved to provide intended features without any ambiguities. 
After the last meeting, there was an email discussion for the following conclusion. However, it has not been concluded yet. In this contribution, it will discuss on how to handle the following conclusion. It will also discuss another issue related to new reference for SLIV defined in TS38.214 v16.0.0. 

	[99-NR-13]
Possible Conclusion:
The UE is not 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.
Email discussion/approval till 12/2 – Kianoush (QC)



Discussion
1 
2 
Overlapping two HARQ-ACK PUCCHs 
First of all, it is understood that the 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 due to following reasons.
First reason: Since out-of-order HARQ was not supported in last RAN1 meeting, main agreement for out-of-order HARQ is not valid as follows. 
	For a Rel. 16 eURLLC UE and dynamic downlink scheduling, on the active BWP of a given serving cell, the HARQ-ACK associated with the second PDSCH with HARQ process ID x received after the first PDSCH with HARQ process ID y (x != y) can be sent before the HARQ-ACK of the first PDSCH. 


	It is noted that there is no description about overlapping between HARQ-ACK for the second PDSCH and HARQ-ACK for the first PDSCH. Instead, it may identify that the first symbol of HARQ-ACK for the second PDSCH would be allocated before the first symbol of HARQ-ACK for the first PDSCH. Therefore, there is no direct association between above agreement and the possible conclusion [99-NR-13]. That is, reverting the above agreement doesn’t have any relationship with the UE behaviour given in possible conclusion. 
Second reason: there is another agreement for UCI agenda as following. 
	For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).
· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.
· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.
· FFS details of processing timeline issues, e.g.
· How to handle the case where the timeline condition is not satisfied.
· Necessity of a new timeline.


	From the above agreement, UL transmission could be HARQ-ACK and UL transmission implicitly covers both PUCCH and PUSCH because it does not explain any restriction about physical channel. Possible conclusion seems to provide opposite behaviour to what the above agreement proposes. 
Third reason: in Rel-15, following behaviour is defined in TS38.214 as follows. 
	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 in a slot before slot j


From the above specification, although out-of-order HARQ scheduling is not supported, two HARQ-ACK can be scheduled in the same slot and those HARQ-ACK can be overlapping or non-overlapping each other. Since Rel-15 already supports overlapping HARQ-ACK allocation, there is no strong motivation for not allowing overlapping PUCCH as explained in the possible conclusion [99-NR-13].
Proposal 1: 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.
New reference of SLIV
In Rel-16, new reference of SLIV is introduced for allowing starting symbol of scheduled PDSCH is based on starting symbol of PDCCH, not first symbol of slot in order to minimize bit-field size of TDRA. However, for cross-carrier scheduling case, it decided that new reference of SLIV is not used when scheduling cell and scheduled cell are considered with different subcarrier spacings in last RAN1 meeting. Following is the related specification description. 
	<TS 38.214 v16.0.0>
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.


However, 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. 

Proposal 2: Endorse the following text for 38.214 to reflect when new reference of SLIV is applicable well.
	<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.


 
Conclusions
This contribution discussed about remaining issue for scheduling/HARQ enhancement. Following is the summary of this contribution. 

Proposal 1: 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.
Proposal 2: Endorse the following text for 38.214 to reflect when new reference of SLIV is applicable well.
	<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.
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