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Abstract of the contribution: This contribution discusses whether hard thresholds can be supported.

Background
In Release 17, according to TR 23.700-93 [1], the steering modes in ATSSS are going to be enhanced to consider link performance measurement. For example, the Load-Balancing steering mode can be enhanced to take threshold such as Maximum RTT or Maximum (UL/DL) Packet Loss Rate into account.
During the discussion in meeting #143, Load-Balancing steering mode is enhanced to take threshold such as Maximum RTT or Maximum (UL/DL) Packet Loss Rate into account. A threshold value is applicable to both accesses. When at least one measured parameter (i.e. RTT or Packet Loss Rate) on one access exceeds the provided threshold value, the UE and UPF may continue to send traffic on this access but should reduce the traffic on this access by an implementation specific amount. Therefore, the threshold is considered as “soft” threshold since not all SDF traffic is switched to the access where the measured parameter does not exceed the provided threshold value. 
However, some argues that there are some kinds of traffic sensitive to RTT or Packet Loss Rate. If part of the traffic is still sent on the access where the measured parameter exceeds the provided threshold value, the user experience will be impact severely. Therefore, “soft” threshold is not applicable to all cases and “hard” threshold shall be supported in some cases.
Discussion
In this discussion paper, two issues will be discussed. 
· whether hard threshold is needed? 
· whether hard threshold can be used for MPTCP functionality
Issue1: whether hard threshold is needed:

Vertical service is quite important to 5G and some of them require strictly service requirement. 

Requirement from TS22.104 for vertical service is adopted as below.

Table 5.3-1: Aperiodic deterministic communication service performance requirements 

(The table is simplified so as to be shown in this paper)
	Characteristic parameter (KPI)
	

	Communication service availability
	Communication service reliability: mean time between failures
	Max Allowed End-to-end latency (note 1) 
(note 5)
	Service bit rate: user-experienced data rate (note 5)
	Remarks

	> 99.999 9 %
	~ 1 week
	10 ms
	UL: > 10 Mbit/s
	Mobile robots – video streaming (A.2.2.3)

	99.999 9 % to 99.999 999 %
	~ 1 month
	< 30 ms
	> 5 Mbit/s
	Mobile control panels - parallel data transmission (A.2.4.1)

	99.999 999 %
	1 day
	<8 ms

(note 8)
	250 kbit/s
	Mobile Operation Panel: Emergency stop (emergency stop events) (A.2.4.1A)

	99.999 9 %
	– 
	< 50 ms
	0.59 kbit/s
28 kbit/s
	Smart grid millisecond level precise load control (A.4.5)

	> 99.9 %
	~ 1 month
	< 10 ms
	
	Augmented reality; bi-directional transmission to image processing server (A.2.4.2)

	99.999 9 % to 99.999 999 %
	~ 10 years
	< 1 ms

(note 4)
	25 Mbit/s
	Wired-2-wireless 100 Mbit/s link replacement (A.2.2.4)

	99.999 9 % to 99.999 999 %
	~ 10 years
	< 1 ms

(note 4)
	500 Mbit/s
	Wired-2-wireless 1 Gbit/s link replacement (A.2.2.4)


For these service, a strict End-to-End of latency (as yellow texts) is required. 
Additionally, strict communication service availability (as cyan texts) is also required, which corresponding to packet loss rate.
As a result, we find the requirement of hard threshold is quite common used for vertical service.
Observation 1: hard threshold bring benefits to the service which require strict KPI requirement. 
Issue2: whether hard threshold can be used for MPTCP functionality.

It is commented in SA2 143# meeting, hard threshold may not be applicable for MPTCP functionality. Because there is no traffic on the access which doesn’t meet the threshold value. As a result, RTT/PLR measurement can’t be performed. However, MPTCP endpoints can send the dummy packets for measurement, which is widely used by implementation already. The similar mechanism should also be used for “Smallest Delay” for MPTCP.
Similarly, PLR measurement can also be supported via dummy packets between MPTCP endpoints.
Observation 2: hard threshold can be used for MPTCP functionality.
Proposal

Based on the above analysis, both soft threshold(s) and hard threshold(s) shall be supported in R17 eATSSS.
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