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1	Introduction
RAN2 #94 agreed on the QoS based DRBs (Data Radio Bearers) [1]:
1. The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN. 
2. A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc. 
3. A separate DRB is defined for each different packet forwarding treatment required.
SA2 #116 made interim agreement on the usage of the “Reflective QoS” [2]: 
“Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.”
This contribution discusses basic principles in UL PDU to DRB (Data Radio Bearer) mapping taking recent agreements in RAN2 and SA2 into account.
2	Discussion
RAN2 has made an agreement on radio bearer based QoS enforcement for the NR interface [1]. A data radio bearer (DRB) defines over the air packet treatment in RAN and DRB servers the set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay… What is not defined yet is how the Service Data Flows (SDF) are mapped into DRBs in the UE (User Equipment).
Before SDFs can be mapped they need to be detected and classified. It can be observed based on the SA2 interim agreements [1] and RAN2 agreements [2] that the working assumption in 3GPP is that the application detection function is located in the CN and CN informs RAN about the flows by the QoS marking in the encapsulation header. 
It is proposed in [3], [4], [5], [6] and [7] that mapping relationship between the flows and the DRBs should be determined by the RAN. If RAN determines the mapping relationship it must be the RAN who configures also UL mapping rule to the UE. Mapping rule may base on the template of traffic filters (TFT, Traffic Flow Template) similar to LTE.   
The mapping rule can be configured either by using explicit signalling on C-plane or by a reflective QoS as agreed in the SA2.
C-plane based UL TFT configuration
Figure 1 illustrates the scenario where UL mapping rules are defined by the network and signalled to UE over the C-plane. 
1.	An RAN receives QoS policies over the C-plane associated to a flow. The QoS policy may be signalled to RAN as a part the PDU session establishment process or after the flow detection function in the CN has detected a new flow.
2.	The RAN detects new flow by utilizing QoS marking attached in the encapsulation header of the DL PDU. The RAN determines the forwarding treatment over the radio basing on the QoS policy.
3.	RAN selects the DRB (allocation function) that is able to full fill the QoS requirements of the flow.
4.	If such DRB does not exist, a new one is established.
5.	RAN determines the UL mapping rule for the UL side of the flow and configures the UL TFT of the DRB accordingly. 
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Figure 1. Out of band UL mapping rule configuration
The C-plane based mapping rule configuration shall be used if DRBs (with UL TFTs) are configured prior to actual user data transmission, like in the case of default DRB configuration or pre-authorized QoS configuration upon an a PDU session establishment procedure or in other cases where reflective QoS does not apply. 
Reflective QoS
SA2 has made an interim agreement on the reflective QoS [2].
”Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply on the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new implicit QoS rule. The packet filter in the implicit QoS rule is derived from the header of the DL packet.”
In the reflective QoS the UE derives mapping rule from the information available on the U-plane. The UE derives UL flow filters for the DRB from the DL header of the received PDU for example by mirroring the IP addresses and transport ports in the case of IP PDU. 
Figure 2 illustrates UL TFT configuration in the case of reflective QoS.
1.	RAN receives QoS policy over the C-plane associated to a flow. The QoS policy may be signalled to the RAN as a part the PDU session establishment process or after the flow detection function in the CN has detected a new flow.
2.	The RAN detects the new flow by utilizing QoS marking attached in the encapsulation header of the DL PDU. The RAN determines the forwarding treatment over the radio basing on the QoS policy.
3.	The RAN selects the DL DRB (allocation function) that is able to full fill the QoS requirements of the flow
4.	If such DRB does not exist a new one is established.
5.	UE determines the UL mapping rule from the DL PDU headers for the DRB. 
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Figure 2. UL TFT configuration with reflective QoS.
[bookmark: _GoBack]In a typical usage scenario, the number of flows to deal with is very high and they come and go frequently. For example, when browsing the Internet, one click can initiate a dozen TCP/IP flows with different five-tuples. With reflective QoS, the allocation of DRB is still controlled by the network but signalling is limited to the setup of the bearer: TFTs for the plethora of five-tuples is not required.
Proposal 1. Both RRC based UL TFT configuration and reflective QoS based UL TFT configuration shall be supported in new radio.
RAN2#95 made an agreement on DRB establishment for DL direction [1]:
“For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.”
However if was left FFS –“how the DRB is established in the first packet is an UL packet?”
The statements naturally includes the assumption that the flow requires differentiation and it’s not subject to preauthorized QoS i.e. pre-authorized mapping rules are not available in the UE for the flow. In this case the packet of the still unknown flow by the RAN must be forwarded through default DRB to the network for the flow identification. 
NOTE: 	In many cases the application or the delivered content of the flow cannot be determined from the first packet but inspection of multiple packets possible in both directions is needed – depending of the methods used in flow detection.
When the flow is identified by the flow detection function of the network and the RAN made aware of it, the RAN may establish a DRB and/or remap the flow to more appropriate DRB by the methods described above. 
Proposal 2. If the first packet of the flow is UL packet the packet is send through default DRB to the network. When the flow is identified by the network RAN may establish a suitable DRB and/or remap the flow to more appropriate DRB by the methods described above.

Conclusion
Proposal 1. Both RRC based UL TFT configuration and reflective QoS based UL TFT configuration shall be supported in new radio.
Proposal 2. If the first packet of the flow is UL packet the packet is send through default DRB to the network. When the flow is identified by the network RAN may establish a suitable DRB and/or remap the flow to more appropriate DRB.
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