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Introduction
In order to extend the NR applicability in various verticals with tight latency and reliability requirements, Release 16 IIoT work item has introduced transmission reliability enhancements for Time Sensitive Communications (TSC) and addressed efficiency of the system where UEs handle a mixture of URLLC and eMBB traffic. In TSG SA enhancements for the support TSC have been studied (see TR23.700-20) with normative work followed accordingly for Release 17. This Release 17 work item introduced the following enhancements in RAN:
-	further enhancements on Physical Layer feedback,
-	Intra-UE multiplexing and prioritization of traffic with different priority,
-	Uplink enhancements for URLLC in unlicensed controlled environments,
-	Enhancements for support of time synchronization and 
-	RAN enhancements based on new QoS related parameter (survival time).

Description
Physical Layer feedback enhancements for HARQ-ACK and CSI reporting
For HARQ-ACK feedback enhancements, SPS HARQ-ACK deferral was introduced to prevent excessive SPS HARQ-ACK dropping for PUCCH on TDD cells. Besides, to reduce latency, PUCCH cell switching is supported between the PCell, PSCell, PUCCH-SCell and an additional PUCCH-sSCell for TDD cells. Furthermore, PUCCH repetition enhancements over multiple slots/subslots, HARQ-ACK codebook enhancements and triggered HARQ-ACK codebook retransmissions were introduced to improve the HARQ-ACK feedback reliability.
For CSI reporting, enhanced 4-bit sub-band CQI report with absolute values was introduced targeting URLLC services with high reliability requirements and tight latency constraints. 
[bookmark: _Hlk102812626]Intra-UE multiplexing and prioritization of traffic with different priority
To improve UL and DL efficiency and reduce PHY latency for high priority traffic, enhancements on intra-UE multiplexing and prioritization were introduced for overlapping dynamic grant and CG PUSCH of different PHY priorities, multiplexing HARQ-ACK on a PUCCH or PUSCH of a different PHY priority, and simultaneous PUCCH and PUSCH transmissions of different PHY priorities on different cells for inter-band carrier aggregation (CA).
Uplink enhancements for URLLC in unlicensed controlled environments
URLLC services can be supported in shared spectrum where LBT failures are assumed to be not frequent. For this scenario, semi-static channel occupancy initiated by the UE was introduced. 
Besides, autonomous retransmissions for UL configured grant (CG) and enhanced intra-UE overlapping resource prioritization mechanisms may be enabled simultaneously to harmonize the NR-U and URLLC CG operation. 
Enhancements for support of time synchronization with propagation delay compensation
To improve the absolute time synchronization accuracy of a UE being essential for Time-Sensitive Network (TSN)/TSC operation, two propagation delay compensation (PDC) enhancements are introduced to compensate for time synchronization errors caused by the propagation delay between gNB and UE: PDC based on round-trip-time (RTT) measurements and PDC based on timing advance (TA), which can be performed at the UE or gNB side. 
RAN enhancements based on new QoS related parameter (survival time)
In addition to the TSC traffic characteristics introduced in Release 16 as TSC Assistance Information (TSCAI), the Core Network may provide survival time as part of the TSCAI to allow for efficient scheduling at the gNB while satisfying the performance requirements of periodic deterministic communication. 
To support uplink periodic traffics of services with survival time requirement, configured grant resources can be used such that the mapping relation between the service and the configured grant is known to both gNB and UE. The gNB can use configured grant retransmission scheduling grant to trigger survival time state entry for a DRB which activates all the RLC entities configured for PDCP duplication of the corresponding DRB to prevent failure of subsequent messages.  
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