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1   Introduction
In the last RAN2 #95bis meeting, general principles for flow to DRB Mapping was discussed and agreed as “RAN determines the mapping relationship between QoS flow and DRB for UL and DL. RAN can map multiple QoS flows to a DRB” [1]. In this document, we will discuss UL traffic triggered DRB configuration. 

2   Background

Below are some interim agreements of SA2 on QoS framework [2], which are related to RAN:

…

3a.
A default QoS rule shall be provided at PDU Session establishment to UE.Pre-authorised QoS rules may be provided at PDU Session establishment to UE.

NOTE 1:
A pre-authorised QoS rule is any QoS rule (different from the Default QoS rule) provided at PDU Session establishment.

Editor's note:
QoS related signalling to the UE for non-3GPP access is FFS.

3b.
The NAS-level QoS profiles of the QoS rules provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN using NG2 signalling. QoS rules can be provided at PDU Session establishment to a NG AN based on non-3GPP access (e.g. depending on access capabilities) using NG2 signalling.

Editor's note:
It is FFS whether RAN needs to be aware which QoS rule is the Default QoS rule.

3c.
QoS rule consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order.
…
The names of interfaces defined in SA2 are not in line with the names of the corresponding interfaces defined in RAN. NG1 in SA2 equates to NAS in RAN. NG2 in SA2 equates to NG-C in RAN. And NG3 in SA2 equates to NG-U in RAN.

Some User plane QoS markings are scalar values that have standardized QoS characteristics (referred to as A-type QoS profile). The standardized QoS characteristics may consist of Priority level, Packet Delay Budget and Packet Error rate.
Some User plane QoS markings are scalar values that point to dynamic QoS parameters signalled over NG-C (referred to as B-type QoS profile). The dynamic QoS parameters may consist of Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, Packet Delay Budget, etc.

3   Discussion
RAN can perform the flow to DRB mapping procedure which may include DRB establishment based on the received authorised QoS profile from CN. Besides the DL traffic, the UL traffic may also trigger DRB configuration in RAN, e.g., for the pre-authorized QoS rules.
· Introduction of the Pre-authorized QoS 
The pre-authorized QoS is introduced to reduce the signalling expense to distribute the QoS rules within the network entities. The pre-authorized QoS rules may consist of the QoS rules for some common or famous applications which have fixed and well-known NAS packet filters. The network may have policies associated to the UE subscription profile that certain data flows are pre-authorized to obtain a specific level of QoS. This may be based e.g. on specific applications in the UE. According to the SA2 agreement [2], the pre-authorized QoS rules may be provided at PDU Session establishment to the UE and the pre-authorized QoS rules consist of NAS-level QoS profile, packet filters and precedence order. Then the UE can classify packets based on NAS level flow filters in the pre-authorized QoS rules and obtain the specific QoS profiles without the explicit QoS signalling. RAN should know the information of pre-authorized QoS to configure the flow to DRB mapping to serve the UL flows with pre-authorized QoS and may also verify the QoS profiles used by UE. Furthermore, SA2 has agreed that the pre-authorized QoS profiles of the QoS rules provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN. The distributions of the pre-authorized QoS during the PDU session establishment can be described as step2 and step3 in the figure1.
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Figure 1: Distribution of the pre-authorized QoS

· The first UL packet configured with pre-authorized QoS profile
How to transmit the first UL packet configured with pre-authorized QoS profile in air interface if no preconfigured flow to DRB mapping relationship? UE can transmit the packet to network through the default DRB first and then RAN may remap the flow to a more appropriate DRB based on the pre-authorized QoS profile. Another option is that the UE can request the radio resource to RAN through RRC signalling if no available flow to DRB mapping. We give a comparison of these two options below：
                          Table 1: Comparison of CP and UP triggered DRB configuration for pre-authorized QoS

	
	Solution description
	Pros
	Cos

	CP method
	UE request radio resource for the pre-authorized QoS through RRC signalling
	· No QoS profile UP marking transmitted in air interface is needed;

· RAN doesn't need to detect packets with pre-authorized QoS in default DRB;

· No flow to DRB remapping is needed.
	Packet will be sent only after the flow to DRB mapping relationship is received in UE if no available flow to DRB mapping relationship in UE, which will bring some delay.

	UP method
	UE send the first packet which is configured with pre-authorized QoS to network through default DRB
	The first packet can be transmitted in air interface immediately
	· A QoS profile UP marking transmitted in air interface is needed;

· RAN needs to detect  the packets in default DRB;
· A possible flow to DRB remapping is needed.


Based on the comparisons above, the CP method is a sufficient and simple way to trigger the flow to DRB mapping procedure. So it looks more reasonable that UE should request the radio resource for the pre-authorized QoS to gNB through RRC signalling if no available flow to DRB mapping relationship exists for the pre-authorized QoS in UE. RAN may setup a new DRB or reuse existing DRB for the flow to DRB mapping upon receiving the request from UE. RAN should inform UE the flow to DRB mapping relationship and optionally the DRB configurations. UE should transmit the packets of the flow through the appropriate DRB according to the received flow to DRB mapping information for the pre-authorized QoS. The procedure is described by step5 and step6 in the figure2. Therefore, RAN can perform the flow to DRB mapping procedure which may include DRB establishment triggered by the UL traffic configured with pre-authorised QoS without CN involvement.
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Figure 2: UE request radio resource for pre-authorized QoS

Proposal 1: For UL packet of a flow with pre-authorized QoS, UE can request flow to DRB mapping for UL packet transmission if no flow to DRB mapping relationship exists.

Proposal 2: RAN can establish a new DRB for pre-authorised QoS without involvement of CN.
If a flow to DRB mapping exists for the flow with pre-authorized QoS profile, the UE may send the packets to network directly without waiting for the flow to DRB mapping configuration which may take about 20ms. According to the agreement of the last RAN2# 95bis meeting [1], a default DRB is established during the PDU session establishment procedure. So if the flow with pre-authorized QoS can be mapped to the default DRB, the gNB can preconfigure the flow to DRB mapping relationship and informed it to UE during the PDU session establishment procedure to accelerate data transmission for the flow configured with pre-authorized QoS profile, as the option1 in figure 3. When the UL packet with pre-authorized QoS arrives, UE can send these packets to the network immediately through the default DRB according to the configured flow to DRB mapping relationship.
If a flow cannot be mapped to the default DRB according to the policy in RAN, the gNB may need to establish a dedicated DRB for the flow during or after the PDU session establishment if an immediate data transmission is necessary, e.g., for service that is sensitive to delay or has high priority. RAN should establish a new dedicated DRB for the flow and inform UE the flow to DRB mapping relationship and the DRB configurations during or after the PDU session establishment procedure. When UL packets with pre-authorized QoS arrive, UE can send these packets to the network immediately through the dedicated DRB, according to the configured flow to DRB mapping relationship. On the other hand, a dedicated DRB established in advance for the flows with pre-authorized QoS profile may cause the waste of resource in UE and RAN if no data arrive for a long time. 
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Figure 3: Preconfigure flow to DRB mapping relationship for pre-authorized QoS
Proposal 3: The flow to DRB mapping relationship can be preconfigured during or after PDU session establishment for the flow configured with pre-authorized QoS which is sensitive to delay.
4   Conclusion
Based on the discussions in this paper, we propose the following:

Proposal 1: For UL packet of a flow with pre-authorized QoS, UE can request flow to DRB mapping for UL packet transmission if no flow to DRB mapping relationship exists.
Proposal 2: RAN can establish a new DRB for pre-authorised QoS without involvement of CN.
Proposal 3: The flow to DRB mapping relationship can be preconfigured during or after PDU session establishment for the flow configured with pre-authorized QoS which is sensitive to delay.
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