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Introduction
This contribution provides some considerations on remaining issues of UCI enhancements including more than one PUCCH with HARQ-ACK, HARQ-ACK codebook enhancements and intra-UE prioritization for URLLC.
Sub-slot-based HARQ-ACK feedback
K1 value and range
For sub-slot-based HARQ-ACK feedback procedure, one remaining issue is whether the configurable value range of K1 needs to be extended. 
The current value range of K1 in slot-level HARQ-ACK feedback is from 0 to 15, and at most 8 values can be configured. When 2-symbol sub-slot is used, the largest time gap from a PDSCH to its HARQ-ACK is 15 sub-slots, it means that the HARQ-ACK feedback should be transmitted within the next 30 symbols after the end of the sub-slot containing the PDSCH. This gap can be up to 105 symbols when 7-symbols sub-slot is used. Current K1 values can satisfy both UE processing capability 1 and 2. From this side of view, the current configurable values of K1 can provide a reasonable range. So K1 value range does not need to be extended and the maximum size of K1 set is 8.
Proposal 1. The configurable value range of K1 does not need to be extended and the maximum size of K1 set is 8.
Sub-slot configurations for PUCCH
During the last meeting, it was agreed that support two sub-slot configurations for PUCCH: “2-symbol*7” and “7-symbol*2”. As to “FFS other configurable sub-slot configurations, e.g. 4, 14 sub-slots in a slot”, we cannot see enough benefits to support 14 sub-slots in a slot. Because the major advantage of 14 sub-slots in a slot is its shortest sub-slot duration and maximum PUCCH transmission occasions. But in our understanding, there is no necessity to support such a frequent HARQ-ACK feedback for URLLC even if for the strictest delay case. 
It is straightforward to enable 4 sub-slots configurations for PUCCH in a slots, such as (4,3,4,3) or (3,4,3,4). Note that there can be up to 4 PUCCH transmissions within every slot, which is a complimentary for “2-symbol*7” and “7-symbol*2”. 
Proposal 2. Support 4 sub-slots in a slot, not support 14 sub-slots in a slot.
HARQ-ACK codebook
In Rel-16 URLLC, dynamic HARQ-ACK codebook can reuse the mechanism in Rel-15 without much extra specification work. However, for the semi-static HARQ-ACK codebook, several issues need to be solved, such as occasions for candidate PDSCH receptions for semi-static HARQ-ACK codebook.
Proposal 3. Semi-static HARQ-ACK codebook for Rel-16 URLLC should not be supported. 
Separate HARQ-ACK codebook constructions 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 4. 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

When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor, 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. Because if two DCI formats can be used for lower and higher priority, it will be some scheduling problems. One problem is HARQ-ACK feedback. For example DCI format 0_1/1_1 can support CBG (re)transmission but DCI format 0_2/1_2 cannot support it. If these two DCI formats are simultaneously used for higher/lower priority PDSCH HARQ-ACK, it cannot distinguish PDSCH HARQ-ACK on this cell should be in TB HARQ-ACK sub-codebook or CBG HARQ-ACK sub-codebook. So we have the following proposal to adopt a simple DCI format to different its priority.
Proposal 5. If both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured in USS per BWP, 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.
HARQ-ACK of DCI 1_0 scheduled PDSCH 
In our understanding, for DCI format 1_0 scheduled PDSCH, its HARQ-ACK is slot based and can be mapped to low priority HARQ-ACK codebook. But when two sub-slot-based HARQ-ACK codebooks are configured, the HARQ-ACK of DCI 1_0 scheduled PDSCH should choose one to multiplex or use a new HARQ-ACK codebook. This issue is quite essential and need to be decided in this meeting.
Four methods are discussed in [2], which are also copied here for easy tracing.
· Method 1: The low-priority (or high-priority) sub-slot-based codebook falls back to slot-based codebook. The sub-slot-based HARQ-ACK bits are multiplexed with the HARQ-ACK corresponding to DCI format 1_0 in a slot-based codebook.
· Method 2: HARQ-ACK for DCI format 1_0 is mapped into the low-priority (or high-priority) sub-slot-based codebook.
· Method 3: The low-priority (or high-priority) sub-slot-based codebook is cancelled. Slot-based codebook only containing the HARQ-ACK for DCI format 1_0 is constructed with low-priority (or high-priority).
· Method 4: For a slot, if there is no sub-slot-based codebook, slot-based codebook for DCI format 1_0 is constructed; otherwise, Method 1 or 2 is used.
It is quite clear that Method 3 is more suitable for Rel-16 URLLC. Therefore we also support method 3 for HARQ-ACK of DCI format 1_0 scheduled PDSCH.
Proposal 6. For DCI format 1_0 scheduled PDSCH, its HARQ-ACK is slot based and can be mapped to low priority HARQ-ACK codebook.
Proposal 7. When two sub-slot-based codebook are configured, the low-priority sub-slot-based codebook is cancelled. Slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority.

Intra-UE prioritization/multiplexing
PUCCH with HARQ-ACKs colliding with other PUCCH
It was agreed to firstly resolve collision between UL transmissions with same priority and then with different priorities. During the same priority in step 1, Rel-15 multiplexing rules are reused.
Agreement
To resolve collision between UL transmissions, a UE performs the following: 
· Step 1: Resolve collision between UL transmissions with same priority. 
· Step 2: Resolve collision between UL transmissions with different priorities.
Agreements:
Any sub-slot PUCCH resource is not across sub-slot boundaries. 

One special case is a PUCCH with sub-slot-based HARQ-ACK using format 1 colliding with a PUCCH with positive SR using format 1. In this scenario, SR PUCCH resource is used for SR and HARQ-ACK. Considering any sub-slot PUCCH resource is not allowed to across sub-slot boundaries, the same requirement should be applied to any PUCCH resource with UCI including sub-slot-based HARQ-ACK. So SR PUCCH resource in the above case cannot across sub-slot boundaries, otherwise it is an error case. This limit can solve another problem of more PUCCHs with HARQ-ACKs collide with other PUCCH as discussed in [3], it is an error case as discussed above. 
Proposal 8. A PUCCH resource with UCI including sub-slot-based HARQ-ACK cannot across sub-slot boundary, otherwise it is an error case.

Determining priority of SRS
As for the SRS priority, it was agreed P/SP-SRS and A-SRS triggered by DCI format 2_3 are low priority in last meeting.
Agreements:
· P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.
· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday

According to an A-SRS which can be triggered by a DL grant or a UL grant, it can depend on the same priority of PUSCH/PDSCH in its trigger. So we have the proposals as:
Proposal 9. The priority of an A-SRS depends on the 2-level PHY priority of the PUSCH/PDSCH triggered by same DCI.
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In this contribution, we made the following observations and proposals.
Proposal 1. The configurable value range of K1 does not need to be extended and the maximum size of K1 set is 8.
Proposal 2. Support 4 sub-slots in a slot, not support 14 sub-slots in a slot.
Proposal 3. Semi-static HARQ-ACK codebook for Rel-16 URLLC should not be supported. 
Proposal 4. 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 5. If both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured in USS per BWP, 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 6. For DCI format 1_0 scheduled PDSCH, its HARQ-ACK is slot based and can be mapped to low priority HARQ-ACK codebook.
Proposal 7. When two sub-slot-based codebook are configured, the low-priority sub-slot-based codebook is cancelled. Slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority.
Proposal 8. A PUCCH resource with UCI including sub-slot-based HARQ-ACK cannot across sub-slot boundary, otherwise it is an error case.
Proposal 9. The priority of an A-SRS depends on the 2-level PHY priority of the PUSCH/PDSCH triggered by same DCI.
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