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1	Introduction
[bookmark: _Ref178064866]The new WID of Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR, approved in RAN#86 and revised in RAN#88e[1], indicated that the objective about RAN enhancements on new QoS parameters is included:
	1. 
1. 
1. 
1. 
1. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 


RAN2 has made some progress about new QoS related parameters, e.g. survival time, communication service availability in the last meeting and the following agreements have been made [2]: 
Agreements
-	Communication service availability (CSA) is not needed on top of survival time.  Send a reply LS to SA2 to notify such confirmation 
-	RAN2 confirms that specification enhancement for survival time support may only needed for uplink.  Downlink is addressed by implementation and no specification impacts.  
-	Support for survival time in UCE is up to network configuration. 
-	Continue discussing whether burst spread and burst ending time is beneficial from RAN2 perspective, but trigger the discussion after SA2 progress in February  
-	Communication service reliability (CSR) is not needed on top of survival time
-	Only periodic traffic is considered for survival time work in Rel-17
-	RAN2 assumes one application message is conveyed by one PDCP SDU, and may further consider the cases where one application message is conveyed by varying number of PDCP SDUs depending on the progress
In this contribution, we would like to provide our considerations on the survival time related RAN2 enhancements and other new QoS parameters, e.g. burst ending time.
2	Discussion
In the last RAN2 meeting, we discussed the survival time and related RAN2 enhancements. It comes that the specification enhancement for survival time support may only needed for uplink, and the only periodic traffic is considered for survival time work in Rel-17.
It is discussed in the last RAN2 meeting that whether the gNB or UE to perform the related enhancements based on the survival time. The gNB is the first to know whether the uplink transmission is succeed or failed, so is the count of the consecutive uplink transmission failures. Namely the gNB knows whether the service enters survival time and how many packets loss the service can tolerate, then the gNB can perform the enhancement solution or update UE configuration to improve the reliability of the subsequent uplink transmission(s) so that the service shall not enters down state. 
However, the gNB related solutions may not meet the delay requirement of the services, especially for latency stringent applications for the UE may not be able to switch the uplink behaviour as was configured by the gNB so quickly. To study the RAN enhancements of the survival time we should do some quantitative analysis of the gNB related solutions, and discuss what enhancement to select for the services with different delay requirements. For the URLLC service that the gNB related solutions cannot meet its tight delay requirements, UE autonomous solutions should be supported.
Observation 1	UE autonomous enhancement should be supported.
Proposal 1	Quantitative analysis should be done for the gNB based enhancements to determine whether the gNB related solutions can meet the delay requirement of the URLLC services.
2.1 UL transmission failure detection
It is proposed in last RAN2 meeting that RAN2 takes options based on TX-side timer and HARQ feedback as working assumptions and continue to study the feasibility/suitability of the options in more stringent cases in TS 22.104 without precluding other options [3]. 
For UE autonomous solutions, the UE may detect HARQ feedback to determine when to start the time to avoid communication failure or upon the TX timer expiration. The UE may not necessary to know the survival time but just to be configured with a timer or a criterion for the UE to know when it should reach. Then the UE detect the packet loss and count the consecutive uplink transmission failure(s) and perform UE autonomous enhancement solution. 
Observation 2	gNB may first detected the uplink transmission failure.
Observation 3	UE can be configured by the gNB to perform uplink transmission failure detection and UE based solutions.
Proposal 2	UE should perform packet loss detection and count the consecutive uplink failures and gNB based solutions are not precluded.
2.2 RAN enhancements over survival time
2.2.1 PDCP Duplication
For the service enters survival time or be detected that need to perform enhancement to ensure the subsequent uplink transmission success, PDCP duplication can be utilized to improve the uplink transmission reliability with almost no extra delay introduced. It is suitable for the service with stringent delay requirement. However with two or more than two RLC entities configured (up to four for the current specification), the PDCP duplication related solution brings resource waste for entering survival time is not an often occasion. We should study when to use the PDCP Duplication solution and how many RLC entities should be configured, balance between reliability and resource efficiency should be considered.
Observation 4	PDCP Duplication related solution shall introduce almost no extra latency, but may lead to resource waste.
Proposal 3	We should study when to utilize PDCP Duplication related solution and how many RLC entities should be configured.
2.2.2 HARQ retransmissions and automatic retransmissions
HARQ retransmission can be configured for the UE to boost the probability of uplink transmission success. To meet the stringent delay requirement of the URLLC services, fast feedback should be introduced to reduce the HARQ feedback delay. The HARQ configuration can be adaptive HARQ with which the MCS and transmission power may be different between the HARQ retransmission and the initial transmission. Without doubt, reduce the MCS order or increase the transmission power can boost the reliability of the retransmission(s). 
Furthermore, to meet the tight delay requirement of the services, UE may be configured to perform automatic retransmission(s) without wait for the feedback of the initial transmission or previous retransmission to avoid the latency introduced by the feedback. 
Proposal 4	HARQ retransmission(s) with fast feedback and auto retransmission(s) can be introduced as candidate RAN2 enhancement solutions.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	UE autonomous enhancement should be supported.
Observation 2	gNB may first detected the uplink transmission failure.
Observation 3	UE can be configured by the gNB to perform uplink transmission failure detection and UE based solutions.
Observation 4	PDCP Duplication related solution shall introduce almost no extra latency, but may lead to resource waste.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Quantitative analysis should be done for the gNB based enhancements to determine whether the gNB related solutions can meet the delay requirement of the URLLC services.
Proposal 2	UE should perform packet loss detection and count the consecutive uplink failures and gNB based solutions are not precluded.
Proposal 3	We should study when to utilize PDCP Duplication related solution and how many RLC entities should be configured.
Proposal 4	HARQ retransmission(s) with fast feedback and auto retransmission(s) can be introduced as candidate RAN2 enhancement solutions.
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