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1. Introduction
This document discusses how the DL and UL DRB are established Flow based QoS architecture.
2. Discussion
2.1.
 DL DRB Establishment
SA2 interim agreement in 23.779 v1.0.0 indicates that during the PDU Session Establishment, the pre-authorized QoS rules (i.e., types of QoS that could be sent in the PDU Tunnel) are signalled to the gNB.

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

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.


This is aligned with RAN2 understanding in the last RAN2#95 that for the concerning QoS indication over NG-U, “eNB has a QoS profile associated with the indication”. 

Figure 1 and 2 illustrate the necessary C-plane signalling to convey the QoS profile to the gNB, to realize the PDU Tunnel in NG-U and to establish DRB in Uu. Specifically for DRB establishment, the following establishment timing are foreseen:

Timing 1: 
All the DRBs ( according to the number of QoS rules set up in NG-C) are set up all at once.





The RRCConnectionReconfiguration is likely to signal the DRB to be setup and the NAS information.

Timing 2: 
The DRB is setup only when the actual DL U-plane data arrives at the gNB.


The RRCConnectionReconfiguration is likely to signal only the NAS information, whereas the DRB is setup when the actual DL U-plane data with 

[image: image1.emf]NG-CN

gNB UE

[NG-C] PDU Est. Request 

(Pre-Auth. QoS rules: e.g. 3 

QoS types)

[RRC] 

RRCConn.Reconfiguration (Qos 

rules, drbToAddMod: 3 DRBs)

DRB#1

DRB#2

DRB#3

 





[image: image2.emf][NG-C] PDU Est. Request 

(Pre-Auth. QoS rules: e.g. 3 

QoS types)

[RRC] 

RRCConn.Reconfiguration (Qos 

rules (NAS: TFT))

NG-CN

gNB UE

[RRC] 

RRCConn.Reconfiguration 

(drbToAddMod: DRB#1)

U-plane packet (QoS#1)

DRB#1

[RRC] 

RRCConn.Reconfiguration 

(drbToAddMod: DRB#2)

U-plane packet (QoS#2)

DRB#2

[RRC] 

RRCConn.Reconfiguration 

(drbToAddMod: DRB#3)

U-plane packet (QoS#3)

DRB#3


Figure1: Timing 1 of DRB establishment


Figure 2: Timing 2 of DRB establishment

The following table summarizes the pros and cons of the above DRB establishment timings.

Table 1: Comparison between different DRB establishment timing
	
	PROs
	CONs

	Timing 1: Setup all DRBs during at the PDU Session Establishment 
	· Less U-plane delay caused by RRC Signaling to setup concerning DRB.

· No problem foreseen when the first packet is UL packet

· Less C-plane (RRC) Signaling for DRB establishment
	Waste of resources (PDCP, RLC, MAC setting) when the DRB for actual U-plane packet is never used.

	Timing 2: Setup DRB when DL U-plane arrives
	No waste of (logical) resources in the gNB
	· U-plane delay may occurs due to RRC Signaling to setup the concerning DRB.

· Issue when the first packet is UL packet

· More C-plane (RRC) Signaling needed for DRB establishment


The main concern with setting up all the DRBs at the PDU Session Establishment is the consuming of logical resources in the gNB and UE. The logical resources for DRB become a trade-off with the delay that occurs due to RRC signalling to setup DRB. In addition, depending on implementation, the number established DRBs (PDCP, RLC configuration) may or may not be one of factor to count for admission control. Therefore, we think it would be beneficial for implementation and operation perspective, if the DRB establishment timing for pre-authorized QoS rules could be left to operation and not specified in the standard.

Proposal 1: 
DRBs for the pre-authorized QoS rules (QoS profile) known by the gNB at PDU Session Establishment should be able to be established at PDU Session Establishment timing or at the time when the actual U-plane arrives at the gNB.
2.2.
 UL DRB Establishment

If the standard allows different timing of DRB establishment for the pre-authorized QoS rules, the standard needs to care for the case when the DRB is setup only when the first packet for the concerning QoS rules is UL packet. To address this issue, the following are some of the alternative solutions:

Alt.1:  

Defining a new procedure for UE-initiated DRB establishment

In this solution, the NAS layer in the UE is already configured with the necessary TFT and the AS layer is already configured with pre-authorized QoS rules; however the DRB has not yet been setup. When an UL packet with a certain QoS type becomes available in the UE AS layer, the UE sends RRC Signalling to the gNB to request for DRB Establishment, which triggers the gNB to start the RRC Connection Reconfiguration to setup DRB similar as in legacy procedure. Figure 3 illustrates this solution.
Alt.2: 
UL U-plane packet of different QoS type is allowed to be sent via the already established DRB until the DRB specific for the concerning QoS type is established. 

In order to make this alternative work, it is assumed that at least one “default” DRB (possibly with one with the most common QoS – e.g, best effort-like QoS) has to be established in the initial PDU Session Establishment. Once an UL packet with certain QoS rules becomes available in the UE AS layer, this UL packet is mapped onto the available DRB and sent to the gNB, with indication of the QoS type. The gNB, receiving a packet with QoS type of which the associated DRB has not yet been established, triggers the RRC Connection Reconfiguration to setup a DRB with concerning QoS type. Figure 4 illustrates this solution.
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Figure 3: UE Initiated DRB establishment
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Figure 4: Default DRB
The following table summarizes some pros and cons of UL DRB establishment alternatives.
	
	PROs
	CONs

	Alt.1: 

new procedure for UE-initiated DRB establishment 
	· UL Packet always sent in the DRB for the relevant QoS types.
	· UL packet delay
· Additional RRC procedure/message

	Alt.  2: 

UL U-plane packet of different QoS type is sent in the already established DRB
	· Less delay (UL packet can be immediately sent)
	· Additional issue on reordering packet of different QoS types
· One “default” DRB has to be established.

· gNB needs to perform DPI to be aware that new QoS type is coming in order to trigger DRB establishment procedure.


Looking at the comparison between alternative 1 and 2, it seems that the impact to realize alternative 2 seems to be bigger compared to alternative 1, especially when considering the necessity to reorder packets of different QoS types and to perform DPI in order to trigger DRB establishment procedure.
Proposal 2:
If the standard allows DRB establishment at the actual DL packet arrival, to address the case where the first packet is UL packet, new procedure for UE-initiated DRB establishment should be adopted.
3. Summary and Proposal
This document discussed how the DRB is established in DL and UL in Flow based QoS architecture. The following are proposed:
Proposal 1: 
DRBs for the pre-authorized QoS rules (QoS profile) known by the gNB at PDU Session Establishment should be able to be established at PDU Session Establishment timing or at the time when the actual U-plane arrives at the gNB.
Proposal 2:
If the standard allows DRB establishment at the actual DL packet arrival, to address the case where the first packet is UL packet, new procedure for UE-initiated DRB establishment should be adopted.
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