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1
Introduction
The NR 5G system is characterized not only by a new physical layer, but also by new features at the core side. In particular, as per SA WG2 design the core network detects and assigns so called QoS flow ID to incoming packets within the PDU session, while RAN establishes and maps QoS flows into different radio bearers. 
Even though NR QoS framework provides a powerful toolbox for the NR CN and RAN to classify incoming packets and to apply the corresponding treatment, we of course cannot assume that all the features will be implemented at the network side, especially at the early deployment phases. And some features are anyway optional for the network side as already decided by SA WG2. Similarly, one can argue that not all the QoS related features should be mandatory for the UE.
In this discussion paper we provide our considerations on the structure of the UE capabilities for supporting NR QoS operation, elaborating further on which ones should be mandatory and which ones could be optional. 
2
UE QoS capabilities
From the UE implementation perspective, supporting NR QoS framework can be narrowed down into two major functional aspects: 
-
supporting the reflective QoS operation; 

-
supporting the SDAP header; and 

-
supporting end-marker.
SA WG2 has already decided that reflective QoS is the optional feature for the UE, i.e. the CN must know whether a UE supports (NAS) reflective QoS so that it can decide when it can use and set the corresponding RQI bit in the N3 header. Since RAN cannot alter this bit, there is no way RAN can omit conveying this RQI bit to the UE meaning that it has to be included into the SDAP header. In other words, supporting NAS reflective QoS automatically means that a UE has to support the SDAP header. In general, the same logic applies to the AS reflective QoS. Even though AS reflective QoS can be used independently of the CN actions, it is still requires the SDAP header conveying the reflective QoS actions. 
Proposal 1a:
Introduce the NAS level capability that indicates support for the NAS reflective QoS (and as the logical outcome also the SDAP header). 

Proposal 1b:
Introduce the AS level capability that indicates support for the AS reflective QoS (and as the logical outcome also the SDAP header).

Since the NAS reflective QoS capability will be sent over NAS, whereas the AS reflective QoS will be sent over RRC, there is a good question on whether we should mandate UE setting both of them simultaneously or whether we can keep them completely independently. From the network side perspective, it is of course better when a UE supports both features simultaneously. Indeed, if CN decides to use reflective QoS to re-classify packets, then it is also logical to assume that RAN may resort for using the AS reflective QoS to re-map these packets to a different DRB. In that sense, if a UE supports NAS reflective QoS then it is logically to assume that a UE also supports the AS reflective QoS. However, we can also imagine a use case when the network implementation uses only AS reflective QoS to re-map packets from one DRB to another. In other words, RAN can leverage AS reflective QoS to change QoS flows form one DRB to another irrespective of the fact whether CN implements and uses NAS reflective QoS. 

Proposal 1c:
Discuss whether we need to link together AS and NAS reflective QoS capabilities: a) if a UE supports NAS reflective QoS then it shall support also AS reflective QoS, but a UE may support only AS reflective QoS; b) if a UE supports reflective QoS, both AS and NAS should be supported; c) fully independent NAS and AS reflective QoS capabilities.
There is also open question on whether we should enable a case when a UE supports only the SDAP header but does not support reflective QoS. Our view is that this scenario is somewhat limited. It is of course up to the network implementation when to enable the SDAP header, but in the reality we cannot see any strong reason for the network to enable the SDAP header if it does not plan to use reflective QoS. Thus, our view is that SDAP header capability is not needed at all (assuming that a UE supporting reflective QoS will of course support it), or we can make it fully optional to the UE.
Proposal 2:
There is no need to have a separate capability for the SDAP header. A UE supporting reflective QoS also supports SDAP header.
There is an orthogonal question on whether we should mandate supporting end marker solution for the QoS flow re-mapping case (which can be triggered either by reflective QoS or RRC re-configuration). Our view is that making it fully mandatory could be a bit dangerous as we cannot guarantee network testing opportunities even if the network implements the SDAP header. Thus, the easiest solution would be to make it fully optional for the UE. In principle, we can consider linking support of this feature to the reflective QoS operation, but technically speaking end marker can be used even without reflective QoS. 
Proposal 3:
End marker for QoS flow re-mapping is optional. 

3
Conclusions
In this discussion paper we have presented our considerations on the structure of the UE capabilities to support NR QoS framework. As a summary of our paper, we propose:
Proposal 1a:
Introduce the NAS level capability that indicates support for the NAS reflective QoS (and as the logical outcome also the SDAP header). 

Proposal 1b:
Introduce the AS level capability that indicates support for the AS reflective QoS (and as the logical outcome also the SDAP header).
Proposal 2:
There is no need to have a separate capability for the SDAP header. A UE supporting reflective QoS also supports SDAP header.
Proposal 3:
End marker for QoS flow re-mapping is optional. 
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