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Introduction
This contribution summaries the proposals related to the URLLC submitted to AI 7.1.3.2.1. 
The proposals address the following topics:
· Necessity of allowing more than two short PUCCH TDM within a slot
· PUCCH resource allocation for mini-slot scheduling
· Collision between AN and single SR
· Power adjustment

Discussion
More than two short PUCCH TDM within a slot
Some of the companies (Vivo, CATT) proposed to relax the limitation of maximum 2 PUCCH transmission in a slot from a UE. The main motivation is based on mini-slot scheduling. 
· Proposal 1: For URLLC, to support pipeline scheduling and feedback, more than 2 short PUCCHs can be transmitted in different symbols within one slot should be supported.
· Supportive companies: Vivo, CATT
PUCCH resource allocation for mini-slot scheduling
One of the companies (Vivo) discussed that it is important to allow more than PUCCH transmission within a slot from a UE for min-slot scheduling. It is additionally claimed that the current mechanism which is RRC with ARI indication might not be enough. Based on that, the following is proposed 
· Proposal 2: consider the following alternatives in the NR specification 
· Alt 1: introduce or re-interpret some field in the RRC PUCCH resource configuration to indicate the relative symbol indices difference in the unit of symbol between the PDSCH reception/DL SPS release and the PUCCH transmission which provides corresponding HARQ-ACK information
· Alt 2a: K1 is re-interprets as the number of symbols.
· Alt 2b: K1 is re-interprets as the number of symbols or the number of slots.
· Supportive companies: Vivo
Collision between AN and single SR
One of the companies (Vivo) discussed that for a UE supporting both eMBB and URLLC service, it is assumed that UE can differentiate eMBB/URLLC service in PHY layer. For example, for HARQ-ACK feedback, PHY layer can obtain the service information based on DCI (not agreed yet). For URLLC service, to guarantee low latency requirement, SR may be configured with a very short period, such as 2-symbol. It is proposed for reducing the latency, when eMBB HARQ-ACK PUCCH resource with PUCCH F1 overlaps with URLLC SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot, UE will transmit SR (if positive) and drop AN.
· Proposal 3: To guarantee the low latency requirement, when eMBB HARQ-ACK PUCCH resource with PUCCH F1 overlaps with URLLC SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot, 
· The UE transmits SR (if positive) in the SR resource and drop AN
· A SR is for URLLC if,
· Alt 1 : Periodicity is short, e.g., 2-symbol, or
· Alt 2: indicated/derived from higher layer
· Supportive companies: Vivo
Power adjustment
Some of the companies (MTK, HW, HiSi) discussed the need for power adjustment. MTK has provided performance evaluations to motivate the need for different power level for ACK or NACK. HW and HiSilicon discussed the benefits of providing more flexibility in adjusting the PUCCH power.
Another company (CATT) provided evaluations and analysis to raise the point that different parameters impact the system performance to meet the URLLC requirements.  If PUCCH enhancement is needed, some potential techniques can be considered. 
 The corresponding proposals are listed below:
· Proposal 4-A: Support different PUCCH transmission power level depending on whether ACK or NACK is transmitted.
· Supportive companies: MTK

· Proposal 4-B: Enlarge the range of TPC command to support a wider range of power adjustment when the BLER requirements change dynamically.
· Supportive companies: HW, HiSi

· Proposal 4-C: The target of PUCCH reliability for URLCC should be identified before investigating specific PUCCH enhanced techniques.
· Supportive companies: CATT
Survey
It is recommended to review and update the following survey based on the summary of the contributions that are addressed in this document.
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