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[bookmark: _Toc484698848]12	QoS
[bookmark: _GoBack]The QoS architecture in NG-RAN is depicted in the Figure 13-1 and described in the following:
-	For each UE, 5GC establishes one or more PDU Sessions.
-	For each UE, the NG-RAN establishes one or more Data Radio Bearers (DRB) per PDU Session. The NG-NG-RAN maps packets belonging to different PDU sessions to different DRBs. Hence, the NG-RAN establishes at least one default DRB for each PDU Session indicated by 5GC upon PDU Session Resource establishment.
-	NAS level packet filters in the UE and in the 5GC associate UL and DL packets with QoS Flows.
-	AS-level mapping in the UE and in the NG-RAN associate UL and DL QoS Flows with DRBs.





Figure 12-1: QoS architecture
NG-RAN and 5GC ensure quality of service (e.g. reliability and target delay) by mapping packets to appropriate QoS Flows and DRBs. Hence there is a 2-step mapping of IP-flows to QoS flows (NAS) and from QoS flows to DRBs (Access Stratum). 
In NG-RAN, the data radio bearer (DRB) defines the packet treatment on the radio interface (Uu). A DRB serves packets with the same packet forwarding treatment. Separate DRBs may be established for QoS flows requiring different packet forwarding treatment. In the downlink, the NG-RAN maps QoS Flows to DRBs based on NG-U marking (QoS Flow ID) and the associated QoS profiles.  In the uplink, the UE marks uplink packets over Uu with the QFI for the purposes of marking forwarded packets to the CN.
In the uplink, the NG-RAN may control the mapping of QoS Flows to DRB in two different ways:
-	Reflective mapping: for each DRB, the UE monitors the QFI(s) of the downlink packets and applies the same mapping in the uplink; that is, for a DRB, the UE maps the uplink packets belonging to the QoS flows(s) corresponding to the QFI(s) and PDU Session observed in the downlink packets for that DRB. To enable this reflective mapping, the NG-RAN marks downlink packets over Uu with QFI.
It is FFS whether the marking with a QFI can be semi-statically configured (to not include the QOS flow ID when not needed).
-	Explicit Configuration: besides the reflective mapping, the NG-RAN may configure by RRC an uplink “QoS Flow to DRB mapping”.
The precedence of the RRC configured mapping and reflective QoS is FFS (can reflective QoS update and thereby override an RRC configured mapping? Or does a configured QoS Flow ID to DRB mapping always take precedence over a reflective mapping?)
If an incoming UL packet matches neither an RRC configured nor a reflective “QoS Flow ID to DRB mapping”, the UE shall map that packet to the default DRB of the PDU session.
Within each PDU session, is up to NG-RAN how to map multiple QoS flows to a DRB. The NG-RAN may map a GBR flow and a non-GBR flow, or more than one GBR flow to the same DRB, but mechanisms to optimise these cases are not within the scope of standardization. The timing of establishing non-default DRB(s) between NG-RAN and UE for QoS flow configured during establishing a PDU session can be different from the time when the PDU session is established. It is up to NG-RAN when non-default DRBs are established.
In DC, the QoS flows belonging to the same PDU session can be mapped to different bearer types (see subclause 4.5.2) and as a result there can be two different SDAP entities configured for the same PDU session: one for MCG and another one for SCG (for instance when one MCG bearer and one SCG bearer are used for two different QoS flows).
The support for PDU session mapped to different bearers is pending conclusions in SA2 and RAN3.
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[bookmark: _Toc484698884]17.3.4.4	   PDU Session Resource Handling
When new PDU sessions need to be established or existing ones modified or released, the 5GC requests the NG-RAN to allocate/release resources relative to the relevant PDU sessions by means of the PDU Session Resource Setup/Modify/Release procedures over NG-C. In case of network slicing, S-NSSAI information is added per PDU session, so NG-RAN is enabled to apply policies at PDU session level according to the SLA represented by the network slice, while still being able to apply (for example) differentiated QoS within the slice.
NG-RAN confirms the establishment/modification/release of a PDU session associated to a certain NW slice by responding with the PDU Session Resource Setup/Modify/Release Response message over the NG-C interface.





Figure 17.3.4.3-1: Network Slice-aware PDU Session Resource Setup/Modify/Release
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