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1
Introduction
SA WG2 has been discussing about a solution for deletion of UE derived QoS rules, which has been documented in TS 23.501 section 5.7.5.4. According to the latest agreements, the solution is based on the expiry of a timer that is started when the derived rule is created, and re-started when a DL packet arrives for the corresponding rule.

However, we believe that there are system level impacts of this timer-based solution that should be investigated further by RAN WG2. The purpose of this paper is to raise awareness of these possible issues and to seek further feedback from RAN2 with regards to the timer-based solution as currently described in the TS.
2
System impacts of inactivity timer solution
An approach with the reflective QoS inactivity timer might create additional implementation efforts for the UE. As per current LTE functionality, a UE keeps and maintains one UL packet classification table, which is updated according to the configuration information coming from the network. Reflective QoS is essentially a way to add additional entries into the classification table. 
Because there could be many IP flows each generating a derived QoS rule starting at any time, a single inactivity timer is not sufficient. Since IP flows might appear in the system at any moment, the corresponding entries will be instantiated at different moments of time. In turn, once an inactivity timer is added for every packet classification entry instantiated through reflective QoS, we do not only put a requirement on the UE to keep potentially large number of timers associated with each IP flow, but we also ask a UE to support some form of the nested configurations, so that expiry of the timer for one particular reflective QoS rule results in reverting to a previous configuration for that particular flow.
As an example, the gNB can use explicit RRC signaling to assign QoS_flow#1 to DRB#1, which can be changed later by reflective QoS so that QoS_flow#1 is mapped to DRB#2. Once the timer expires, a UE shall revert this mapping so that QoS_flow#1 again maps to DRB#1. In other words, it is not always the case that expiry of the timer will result in reverting to default DRB because the previous configuration could be another non-default DRB.
A similar challenge exists also for the CN level IP flow to QoS flow mapping. The CN might first classify IP flow#1 to QoS flow#1, which can be changed later to QoS flow#2 by means of the same reflective QoS mechanism. Once the inactivity timer expires, the IP flow#1 mapping shall revert back to QoS flow#1. In fact, the scenario also emphasize the fact that it is not absolutely clear whether IP flow#1 shall revert to QoS flow#1, which was the previous configuration, or to the default QoS flow, which would be more logical if the inactivity timer intention is to erase any reflective QoS association. One can argue that both approaches are valid. 

Yet another challenge is that reflective QoS mechanism can establish both [IP_flow,QoS_flow] and [QoS_flow,DRB] mapping as well as only [QoS_flow,DRB] mapping. As an example, when a new IP_flow#1 arrives to the system, the CN can map into QoS_flow#1, and the RAN in turn can establish the corresponding mapping between e.g. QoS_flow#1 and DRB#1. However, once the timer expires, the IP_flow#1 might revert to a default QoS flow leaving QoS_flow#1 to DRB#1 mapping at the RAN side in a state when it exists but it is not used if there are no other IP flows mapped to the same QoS flow. So, in general, it is not clear what happens in this case upon timer expiry and whether independent timers should be maintained also at the RAN side. 

Observation #1a: Reflective QoS inactivation timer will need to be run for every reflective QoS rule (potentially resulting in a huge number of timers).

Observation #1b: The UE implementation needs to support a complex UL packet classification table, each entry of which shall contain information on which configuration it shall revert to upon timer expiry.
Observation #1c: It is not clear how the timer shall be applied when a reflective QoS rule updates only [IP flow,QoS flow]and [QoS flow, DRB] mapping and when it updates only [QoS flow,DRB] mapping.
An approach with the inactivity timer for reflective QoS might also cause problems for the INACTIVE state. The solution in the TS says that the timer should be restarted whenever the user plane take activity takes place for the derived mapping rule. However, if there is no user plane activity, the network might move a UE to the INACTIVE state, in which the corresponding packet classification timer might expire, after which a UE will remove the corresponding mapping. On the one hand, one can argue that removal of the mapping rule will not be a big issue. However, it is somewhat obscure that the network first decides to classify all IP flows from a particular service provider (e.g. Google) to a separate DRB, and then all the mapping information vanishes even though nothing is being exchanged.

One of the solutions discussed in SA WG2 was to keep/prolong mapping information by allowing the network to send some U-plane (dummy) packet. However, that will require waking up the UE from the INACTIVE state, which is not efficient as we wake up the UE just to send the dummy packet to keep the mapping information. So, it is not clear which mechanism we can/should use to avoid removal of classification rules when a UE is moved to INACTIVE due to absence of U-plane activity.
Observation #2a: Reflective QoS rules might expiry when a UE is moved to INACTIVE.

Observation #2b: It is not clear which mechanism can/should be used to prolong reflective QoS classification rules at the UE side.
3
Conclusions
In this discussion paper we have expressed our technical views and concerns with regards to the solution documented in TS 23.501 that assumes a reflective QoS inactivity timer, expiry of which would ask a UE to revert to the previous mapping for a particular IP flow. To our understanding, such a solution impacts a number of aspects also at the RAN side, and as a result feedback is required from RAN WG2.
Proposal:
A decision in SA WG2 to conclude on the reflective QoS inactivation timer solution should be made based on the feedback from RAN WG2.
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