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Introduction
This contribution provides some considerations on remaining issues of UCI enhancements including more than one PUCCH with HARQ-ACK in a slot, HARQ-ACK codebook enhancements and intra-UE prioritization for URLLC.
More than one PUCCH with HARQ-ACK
A PUCCH resource and subslotLength
When subslotLength is configured in a PUCCH-config, it is still open that the sub-slot length can or cannot be applied to other UCI PUCCH such as a PUCCH resource carrying SR and/or CSI. We have two options:
· Option 1: All PUCCH-Resource configured in a PUCCH-Config are sub-slot PUCCH resource, e.g. no longer than corresponding subslotLengthFor PUCCH-r16.
· Option 2: Only a part of PUCCH-Resource configured in a PUCCH-Config are sub-slot PUCCH resource for HARQ-ACK, e.g. no longer than corresponding subslotLengthFor PUCCH-r16. Other PUCCH-Resource not confined in the sub-slot can be used for SR.
From our understanding, Option 2 is preferred. 
Sub-slot is introduced for PUCCH resource carrying HARQ-ACK. It can reduce the latency of HARQ-ACK feedback, because it support more than one PUCCH with HARQ-ACK in a slot. However, we cannot see any reason for SR or CSI report using sub-slot structure. 
A PUCCH resource for SR can be configured with periodicity less than 1 slot, including 2/7 symbols in Rel-15. Thus it already supports several SR transmission occasions in a slot. Based on the current mechanism, subslotlength is useless for a PUCCH carrying SR, even it may confuse the SR transmission occasions if subslotlenght is applied. 
A PUCCH resource for CSI report does not need to report per sub-slot. Firstly, we already support multiple CSI PUCCH resource which can multiplex several CSI reports in a slot. Secondly, for periodic and semi-persistent CSI reports on PUCCH, their CSI reference resource are CSI-RS which is configured per slot. Thus there is no demand to report several times of the same CSI report for the same reference signalling in a slot. 
Proposal 1. Option 2 with CSI in addition. 
· Only a part of PUCCH-Resource configured in a PUCCH-Config are sub-slot PUCCH resource for HARQ-ACK, e.g. no longer than corresponding subslotLengthFor PUCCH-r16. Other PUCCH-Resource not confined in the sub-slot can be used for SR and CSI.
Separate HARQ-ACK codebook for different service types
Determining priority of HARQ-ACK for dynamically-scheduled PDSCH
When only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured, a WA of one priority indication can be configured in DCI was achieved last meeting. It is natural and straightforward. So we prefer to confirm this WA. 
Proposal 2. Confirm this WA:
Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0

Issues related to when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured
Following agreement was made in RAN1#99 PDCCH enhancements session:
Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional 
UE behaviour when not support UE feature 11-4a
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]When a UE does not support feature 11-4a, it should give a fixed priority for both DCI format 0_1/1_1 and DCI format 0_2/1_2 when they are both configured to be monitored per BWP. We prefer DCI format 0_1/1_1 is used for lower priority and DCI format 0_2/1_2 is used for higher priority. 

Proposal 3. When a UE does not report the support of feature 11-4a
· When DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, DCI format 0_2/1_2 should be used to schedule PDSCH with higher HARQ-ACK priorities or PUSCH with higher priorities, and DCI format 0_1/1_1 should be used to schedule PDSCH with lower HARQ-ACK priorities or PUSCH with lower priorities.

Type 1 HARQ-ACK codebook
For slot based Type-1 HARQ-ACK codebook determination, it was discussed a lot during the last meeting. The key points include two factors, one is the K1 set and the other is the TDRA table.
For the determination of the K1 set, slot timing values are configured by the RRC parameter dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2, and they may be different with slot timing values configured for DCI format 1_1. We agree with the union of these values for type 1 HARQ-ACK codebook.
For TDRA table part, we agree with the part of “a third set of row indexes, if provided by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config”.  However, it should clarify that for the case of PDSCH starting symbol is relative to the starting symbol of the PDCCH monitoring occasion( if it is enabled, K0=0, and PDSCH mapping Type B), the row indexes should be extented as PDCCH monitoring occasions may start from any symbol of a slot. Meanwhile, PDSCH time domain resource allocation candidates may be a larger set of SLIVs compared with TDRA table configured by higher layer signalling pdsch-TimeDomainAllocationListForDCI-Format1-2-r16.
Proposal 4. Clarify the third set of row indexes of pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 should be extended with PDCCH monitoring occasions when PDSCH starting symbol is relative to the starting symbol of the PDCCH.
Type 2 HARQ-ACK codebook
When 1-bit counter-DAI field is configured for DCI format 1_2 but 2-bit counter-DAI field is included in DCI format 1_0/1_1. There will be some PDCCH counter problems as discussed in [2]. The following gives two potential alternatives.
Alt1: C-DAI LSB 1 bit in DCI format 1_0/1_1 is used
Alt2: 2-bit C-DAI field should be configured for DCI format 1_2 when DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured. 
Clearly, Alt 1 changes the counter DAI of DCI format 1_0/1_1 mechanism defined in Rel-15. Therefore, alt 2 should be adopted.  
Proposal 5. When DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, 2-bit counter-DAI field is used for DCI format 1_2.
Intra-UE prioritization/multiplexing
Confirm WA for high-priority SR/PUSCH collision
The following working assumption was agreed in RAN1#99:
Working assumption:
· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 
· Can be revisited especially if there is update from RAN2
Proposal 6. Confirm the working assumption that for handling the overlapped SR with high PHY priority and PUSCH with high PHY priority.
-------------------------------------------- Text proposal starts for TS 38.213, Section 9 ---------------------------------
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information with the same priority, the UE does not transmit the PUSCH. 
-------------------------------------------- Text proposal ends for TS 38.213, Section 9 -----------------------------------
Cancellation timeline
The following was agreed in RAN1#99: 
Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· The overlapping condition is per repetition of the uplink transmission

[bookmark: _GoBack]Actually, when a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, there are two timelines. One is cancelation timeline for LP UL channel and the other is Tx processing timeline for HP UL channel. These two timelines can reuse the definition of PUCCH/PUSCH overriding in Section 9.2.3 of TS 38.213. 
The following Table summarises all the collision scenarios, including with or without PDCCH cases.
Table 1: Collision cases of HP channel and LP channel
	 　
	With PDCCH
	Without PDCCH

	
	HP HARQ-ACK
	HP DG PUSCH
	HP SR
	HP SPS PDSCH 
	HP CG PUSCH

	
	
	
	
	HARQ-ACK
	SP-CSI on PUSCH

	With 
PDCCH
	LP HARQ-ACK
	with cancelation timeline
with Tx procedure timeline
	with cancelation timeline
without Tx procedure timeline

	
	LP PUSCH
	
	

	Without PDCCH
	CSI on PUCCH
	without cancelation timeline
with Tx procedure timeline
	without timeline

	
	LP SP CSI on PUSCH
	
	

	
	LP SR
	
	

	
	LP SPS PDSCH 
	
	

	
	 HARQ-ACK
	
	



Generally speaking, this agreement is only about the cases of HP UL channels with PDCCH. The cancelation and Tx processing timelines use the PDCCH as the starting point. Considering when HP and LP channels are both scheduled by PDCCH, the PDCCH of LP channel always starts earlier than the HP channel. From this aspect, the agreement still works.
However, there are also some cases that HP UL channels are not scheduled by PDCCH, but LP UL channels are dynamic scheduled by PDCCH. Cancellation timeline should be specified too. The time after the end of PDCCH scheduling the low-priority transmission can also reuse the definition of PUCCH/PUSCH overriding in Section 9.2.3 of TS 38.213.
When the high-priority UL channel and low-priority UL channel have no corresponding scheduling PDCCHs, it’s up to UE implementation to make sure that the low-priority channel is cancelled before the start of the high-priority channel.
Proposal 7. When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, both cancelation and Tx procedure timeline are needed.
Proposal 8. Cancelation and Tx procedure timeline should reuse the definition of PUCCH/PUSCH overriding in Section 9.2.3 of TS 38.213.
Proposal 9. When the high-priority UL channel without scheduling PDCCH and low-priority UL channel with its PDCCH, cancelation time starts after the end of PDCCH scheduling the low-priority transmission.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
Proposal 1. Option 2 with CSI in addition. 
· Only a part of PUCCH-Resource configured in a PUCCH-Config are sub-slot PUCCH resource for HARQ-ACK, e.g. no longer than corresponding subslotLengthFor PUCCH-r16. Other PUCCH-Resource not confined in the sub-slot can be used for SR and CSI.
Proposal 2. Confirm this WA:
Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0
Proposal 3. When a UE does not support the feature of configuration for both DCI format 0_1/1_1 and DCI format 0_2/1_2 per BWP
· When DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, DCI format 0_2/1_2 should be used to schedule PDSCH with higher HARQ-ACK priorities or PUSCH with higher priorities, and DCI format 0_1/1_1 should be used to schedule PDSCH with lower HARQ-ACK priorities or PUSCH with lower priorities.
Proposal 4. Clarify the third set of row indexes of pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 should be extended with PDCCH monitoring occasions when PDSCH starting symbol is relative to the starting symbol of the PDCCH.
Proposal 5. When DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, 2-bit counter-DAI field is used for DCI format 1_2.
Proposal 6. Confirm the working assumption that for handling the overlapped SR with high PHY priority and PUSCH with high PHY priority.
Proposal 7. When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, both cancelation and Tx procedure timeline are needed.
Proposal 8. Cancelation and Tx procedure timeline should reuse the definition of PUCCH/PUSCH overriding in Section 9.2.3 of TS 38.213.
Proposal 9. When the high-priority UL channel without scheduling PDCCH and low-priority UL channel with its PDCCH, cancelation time starts after the end of PDCCH scheduling the low-priority transmission.
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