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1. Introduction
In the last RAN2 meetings, the following was agreed as a working assumption:

[RAN2#95 bis]

2. 
If the first packet of the flow is UL packet, if no mapping rule is configured in the UE, the packet is sent through default DRB to the network. 

[RAN2#96]
Working assumption:


If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.

This document discusses the following two cases of first incoming UL packet and proposes the handling in the UE and in the RAN.

Case 1: 
First UL packet does not match any “QoS Flow to DRB”s (AS layer) mapping, but has a matched “IP Flow to QoS Flow”s (NAS layer) mapping 

Case 2: 
First UL packet match neither the “QoS Flows to DRBs” (AS layer) mapping nor “IP Flows to QoS Flows” (NAS layer) mapping

2. Discussion
Case 1: 
First UL packet does not match any “QoS Flow to DRB”s mapping, but has a matched “IP Flow to QoS Flow”s mapping

Based on the 2 level bearer and flow mapping, the RAN determines the mapping of QoS flows to DRBs, and NAS is responsible for the mapping of IP-flows to QoS flows. Upon the PDU Session Establishment triggered by the CN, the RAN establishes at least one default DRB for each PDN Session.  Looking at the illustration in figure 1, let us assume that the CN indicate to the RAN, a QoS rules which consist of 2 QoS flows IDs for one PDN Session. The RAN decides to map each QoS flow ID to a different DRB, one DRB (DRB#1) is the default one, and one is the non-default one (DRB#2). Upon the PDN Session Establishment timing, the RAN may:

- indicate the mapping of 1 set of QoS Flow ID to DRB ID (default), and establish the default DRB, or

- indicate the mapping of  2 sets of “QoS Flow ID to DRB ID”s (one being a default DRB ID) , and establish both the default DRB and non-default DRB

In the former case, the RAN may decide to establish the non-default DRB when the concerning UP packet with the associated QoS Flow ID arrives.

Observation 1: 
The establishment timing of non-default DRB of a configured QoS Flow ID could be up to RAN implementation.

Furthermore, in this case, the UE is already configured by the NAS layer the mapping of IP-Flows to QoS Flows, i.e. the UE is configured that it may send/receive which QoS Flow IDs. However, since only the default DRB is established, the following UE and RAN behaviour options are foreseen if the first UL packet is a packet belonging to a configured QoS Flow ID but there is no associated DRB: 

Possible UE behaviour options:

Option U1: 
The UE maps UL packet to the default DRB (According to the working assumption). 

Option U2:
The UE may send RRC signalling to request the DRB establishment indicating the associated QoS Flow ID. (UE-initiated DRB establishment)

Possible RAN behaviour options: 

Option R1:
Corresponding to option U1, the RAN, being already configured with the associated QoS Flow ID of the not-yet-established DRB, needs to perform packet inspection (DPI) to be aware that it needs to perform DRB establishment for the concerning QoS Flow ID. 

Option R2:
Corresponding to option U2, the RAN checks if the requested QoS Flow ID has been configured by the CN in the PDN Session Establishment. If the QoS Flow ID has been configured, then the RAN may initiate DRB establishment procedure. 

If it has not been configured, the RAN may reject the UE request in which case the UE would proceed mapping the concerning packet to a default DRB.  Alternatively, the RAN may indicate to CN that would trigger CN to configure the appropriate “QoS Flow ID”. Since the assumption is that the RAN should have had been configured with “QoS Flow ID”, this may be considered as an abnormal case.

The following table summarizes pros and cons of the above options:

Table 1: Pros and Cons of option U1-R1 and U2-R2

	
	PROs
	CONs

	Option U1-R1

UL U-plane packet of different QoS type is sent in the already established DRB
	· Less delay (UL packet can be immediately sent)
	· gNB needs to perform DPI to be aware that new QoS type is coming in order to trigger DRB establishment procedure.

· Possible additional issue on reordering packet of different QoS types

	Option U2-R2

new procedure for UE-initiated DRB establishment 
	· Ensure that an UL packet is sent on a DRB for the relevant QoS types.
	· Delay in transmission of UL packet

· Additional RRC procedure/message


From the comparison table we can see that option U1 which corresponds to option R1 in the RAN, would necessitate the RAN to perform DPI to all UL packet in the default DRB in order to be aware that it needs to establish the concerning non-default DRB. Assuming that the number of un-established non-default DRBs is relatively small comparing to the number of UL data subject to DPI-ed by the RAN,  we think from RAN processing perspective, it would be beneficial if option U2 (UE-initiated DRB establishment) could be performed, since the resulting signalling overhead would not be significant.

Proposal 1:
RAN2 to confirm that non-default DRB establishment (RAN to UE) for QoS Flow configured during PDU Session Establishment could be done NOT at the same time as PDU Session Establishment. (up to eNB implementation)

Proposal 2 :
For the case of  [first UL packet does not match any “QoS Flow to DRB”s mapping, but has a matched “IP Flow to QoS Flow”s mapping”], the UE initiated DRB establishment signalling should be adopted.

If RAN2 decides to keep the working assumption of mapping to default DRB, we further propose that the specification describes that the RAN will establish the concerning non-default DRB as soon as possible. This is to prevent RAN implementation that may never establish the necessary non-default DRB.
Proposal 3:
If working assumption for [first UL packet does not match any “QoS Flow to DRB”s mapping, but has a matched “IP Flow to QoS Flow”s mapping”] is kept (UL packet is mapped to default DRB), then the specification should describe that the RAN should establish the concerning non-default DRB as soon as possible. 

Case 2: 
First UL packet match neither the “QoS Flows to DRBs” mapping nor the “IP Flows to QoS Flows” mapping

In this case, since the UE does not even have the NAS level mapping for “IP Flows to QoS Flows”, it is likely that the RAN also does not have the QoS Flow ID rules configured by the CN. Therefore, option U1 (mapping the UL packet to the default DRB) maybe better from Uu and NG2 signalling perspective and also from packet delay perspective. This is because the RAN is likely not pre-configured with the QoS Flow ID and therefore if option U2 (UE-initiated DRB establishment)  is performed,  the RAN will, in most of the time, reject the request or send a request to the CN in which more processing and checking need to be done. So in this case, it is up to CN when to initiate a procedure to configure the rule of QoS Flow ID to the RAN via NG2 signaling.

Proposal 4:
For the case of [First UL packet does not match either the “QoS Flows to DRBs” mapping or the “IP Flows to QoS Flows” mapping], the UL data should be mapped to the default DRB. (Confirming the agreement from RAN2#95bis)

Proposal 5:
For the case of [First UL packet match neither the “QoS Flows to DRBs” mapping nor the “IP Flows to QoS Flows” mapping], it is up to CN when to initiate the procedure to configure the concerning IP Flow ID(s). 
The RAN does not indicate to CN that a certain IP Flow ID(s) is not configured.
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Figure 1: Default DRB (Option U1-R1)
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Figure 3: UE Initiated DRB establishment (Option U2-R2)
3. Summary and Proposal
This document discussed the following two cases of first incoming UL packet:

Case 1: 
First UL packet does not match any “QoS Flow to DRB”s (AS layer) mapping, but has a matched “IP Flow to QoS Flow”s (NAS layer) mapping 

Case 2: 
First UL packet match neither the “QoS Flows to DRBs” (AS layer) mapping nor “IP Flows to QoS Flows” (NAS layer) mapping

The following were proposed:
Proposal 1:
RAN2 to confirm that the timing of non-default DRB establishment (RAN to UE) for QoS Flow configured during PDU Session Establishment could be done NOT at the same time as PDU Session Establishment. (up to RAN implementation)

Proposal 2 :
For the case 1of  [first UL packet does not match any “QoS Flow to DRB”s mapping, but has a matched “IP Flow to QoS Flow”s mapping”], the UE initiated DRB establishment signalling should be adopted.

Proposal 3:
If working assumption for case 1 of [first UL packet does not match any “QoS Flow to DRB”s mapping, but has a matched “IP Flow to QoS Flow”s mapping”] is kept (UL packet is mapped to default DRB), then the specification should describe that the RAN should establish the concerning non-default DRB as soon as possible. 

Proposal 4:
For the case 2 of [First UL packet match neither the “QoS Flows to DRBs” mapping nor the “IP Flows to QoS Flows” mapping], the UL data should be mapped to the default DRB. (Confirming the agreement from RAN2#95bis)

Proposal 5:
For the case 2 of [First UL packet match neither the “QoS Flows to DRBs” mapping nor the “IP Flows to QoS Flows” mapping], it is up to CN when to initiate the procedure to configure the concerning IP Flow ID(s). 
The RAN does not indicate to CN that a certain IP Flow ID(s) is not configured.

PAGE  
4

_1545246149.vsd
�

[NG-C] PDU Est. Request (Pre-Auth. QoS rules: e.g. QoS Flow ID#1, QoS Flow ID#2)


[RRC] RRCConn.Reconfiguration (QoS Flow IDs ⇔ DRB IDs (DRB#1(Default)) )


NG-CN


gNB


UE


[RRC] RRCConn.Reconfiguration (drbToAddMod: DRB#2)


[RRC] RRCConn.Reconfiguration
Complete


DRB#1


UL U-plane packet (QoS#2)


DRB#2


DRB#1


DPI for QoS#2


UL U-plane packet (QoS#1)


PDU Tunnel



_1545245888.vsd
[NG-C] PDU Est. Request (Pre-Auth. QoS rules: e.g. QoS Flow ID#1, QoS Flow ID#2)


[RRC] RRCConn.Reconfiguration (QoS Flow IDs ⇔ DRB IDs (DRB#1(Default)) )


NG-CN


gNB


UE


UL U-plane packet (QoS#1)


[RRC] DRBEstablishmentRequest (QoS#2)


[RRC] RRCConn.Reconfiguration (drbToAddMod: DRB#2)


DRB#2


[RRC] RRCConn.Reconfiguration
Complete


PDU Tunnel


DRB#1


UL U-plane packet (QoS#2)


DRB#1



