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1. Introduction

It has been agreed in RAN#88-e meeting [1] that RAN2 should investigate whether there are RAN enhancements necessary in order to support new QoS related parameters such as e.g. survival time, burst spread.
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 

In this contribution, we would like to provide our views on the support of survival time in Rel-17.
2. Discussion
3GPP SA WG2 is currently studying a key issue for introducing “Use of Survival Time for Deterministic Applications in 5GS” and selected the solutions as the basis for normative work. One of the basic principles of the agreed conclusions is that SMF determines TSCAI Survival Time and sends it to the NG-RAN together with QoS profile. 
The survival time is a new QoS parameter introduced by IIoT applications which is related to the application availability. It can be considered as the time period “Deadline for message reception” after a message failure occurred before the application is declared as “unavailable”, i.e. transiting to the “down state”. Since exceeding the survival time has quite severe consequences, it should be the goal to ensure that transmissions of delay sensitive applications, e.g. TSN traffic flows, are correctly received within the end-to-end latency budget in order to avoid the unavailable time, i.e. down state. Therefore, the Radio Access network (RAN) needs to quickly react by increasing the reliability of the wireless link for the concerned traffic flow(s) in particular when operated in a shared or unlicensed spectrum where LBT failures may occur for uplink transmissions. 

One way to increase the reliability of transmissions over the wireless link in order to avoid that the application transitioning to the “down state” is the support of PDCP duplication. PDCP duplication is a key feature adopted by Rel-15 to facilitate URLLC application. According to the current specified mechanism, duplication is activated/deactivated by means of MAC CE signaling from the gNB. However, the activation/deactivation of PDCP duplication by MAC CE signaling from NW might not be fast enough for the applications targeted within this Work Item. Already for Rel-16 several companies proposed to allow the UE to autonomously enable PDCP duplication for selected packets, e.g. based upon receiving a HARQ NACK (non-toggled NDI) for an UL HARQ process carrying a DRB requiring the support of a survival time. We think that in a shared or unlicensed spectrum the need for a UE-based mechanism for selective duplication is even more pronounced due to occurrences of LBT failures. 

Proposal 1: RAN2 should consider a UE-based mechanism for selective PDCP duplication for increasing the link reliability in order to avoid the start and expiry of the survival time, i.e. avoiding that the application transits to the “down state”.

According to NR-IIoT related service requirement defined in TS 22.104, the 5G system shall be able to support mobility of the UEs. Therefore, it is possible that e measurement gaps are configured to such UE. In NR, the length of measurement gap could be from 1.5ms to 6ms depending on the frequency of the serving and target cell. And in light of the current MAC specification, during measurement gaps, the UE shall not perform data transmission/reception except for messages related to random access, e.g. RACH Msg3.
In addition, refer to TS 22.104, the messages of a periodic deterministic communication services need to be transmitted within the bounds of survival time, e.g., 2.5ms. If the survival time has been exceeded, both the communication service and the application transition into a down state. The application will usually take corresponding actions for handling such situations of unavailable communication services. Considering the configurable length of measurement gap, even if the shortest value 1.5ms is configured in case of per frequency range (per-FR) measurement, the requirement of survival time may not be met.
Observation 1: A measurement gap may prohibit the timely delivery of messages which in turn may lead to the expiry of the survival timer.
In order to satisfy the survival time requirement as well as guarantee the measurement accuracy, a solution may be needed for cases when specific traffic transmission(s) overlap with a measurement gap. A simple enhancement could be to allow the (re-)transmission of configured traffic for cases when the uplink transmission resource collides with the duration of measurement gap, similar to the handling of RACH Msg3 and MSGA payload. In order not to impact the mobility related measurement performance and to have a deterministic UE behavior, certain criteria may be defined when UE is allowed to prioritize an UL transmission over a measurement gap. For example, for cases when a NACK has been received for a packet transmission and subsequent uplink resource overlaps with a measurement gap, UE should prioritize the UL transmission in order to fulfill the survival time requirements. 
Proposal 2: RAN2 should consider solutions where UE is allowed to perform an UL transmission for cases when the uplink resource overlaps with a measurement gap in order to meet the survival time requirements. 
Conclusion
In this contribution, the mechanism to guarantee the requirement of survival time is illustrated and the following observation and proposals are given:
Observation 1: A measurement gap may prohibit the timely delivery of messages which in turn may lead to the expiry of the survival timer.
Proposal 1: RAN2 should consider a UE-based mechanism for selective PDCP duplication for increasing the link reliability in order to avoid the start and expiry of the survival time, i.e. avoiding that the application transits to the “down state”.
Proposal 2: RAN2 should consider solutions where UE is allowed to perform an UL transmission for a periodic deterministic traffic for cases when the uplink resource overlaps with a measurement gap in order to meet the survival time requirements.
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Appendix: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~22.104~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Table 5.2-1: Periodic deterministic communication service performance requirements
……
	Characteristic parameter
	Influence quantity
	

	Communica​tion service availability: target value (note 1)
	Communication service reliability: mean time between failures
	End-to-end latency: maximum (note 2)
	Service bit rate: user experienced data rate
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE 
speed
	# of UEs
	Service area 
(note 3)
	Remarks

	99.999 9 % to 99.999 999 %
	~ 10 years
	< 0.5 x transfer interval
	2.5 Mbit/s
	250
500 with localisa​tion informa​tion
	> 5 ms
> 2.5 ms
> 1.7 ms
(note 10)
	0
transfer interval
2 x transfer interval
(note 10)
	≤ 6 km/h (linear movement)
	2 to 8
	10 m x 10 m x 5 m;
50  m x 5 m x 5 m
(note 11)
	Cooperative carrying – fragile work pieces; (ProSe communication) (A.2.2.5)

	99.999 9 % to 99.999 999 %
	~ 10 years
	< 0.5 x transfer interval
	2.5 Mbit/s
	250
500 with localisa​tion informa​tion
	> 5 ms 
> 2.5 ms
> 1.7 ms (note 10)
	0
transfer interval
2 x transfer interval
(note 10)
	≤ 12 km/h (linear movement)
	2 to 8
	10 m x 10 m x 5 m;
50 m x 5 m x 5 m
(note 11)
	Cooperative carrying – elastic work pieces; (ProSe communication) (A.2.2.5)

	NOTE 1:
One or more retransmissions of network layer packets may take place in order to satisfy the communication service availability requirement.

NOTE 2:
Unless otherwise specified, all communication includes 1 wireless link (UE to network node or network node to UE) rather than two wireless links (UE to UE).

NOTE 3:
Length x width (x height).

NOTE 4:
(void)

NOTE 5:
Communication includes two wireless links (UE to UE).

NOTE 6:
This covers different transfer intervals for different similar use cases with target values of 1 ms, 1 ms to 10 ms, and 10 ms to 50 ms.

NOTE 7:
The transfer interval deviates around its target value by < ± 25 %.

NOTE 8:
The transfer interval deviates around its target value by < ± 5 %.

NOTE 9:
Communication may include two wireless links (UE to UE).

NOTE 10:
The first value is the application requirement, the other values are the requirement with multiple transmission of the same information (two or tree times respectively).

NOTE 11:
Service Area for direct communication between UEs. The group of UEs with direct communication might move throughout the whole factory site (up to several km²).
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