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Abstract of the contribution:
This contribution proposes to update solution16 for SDF level QoS differentiation. 
Introduction
KI#14 requires multiple level of QoS differentiation, including QoS differentiation across different UEs, QoS differentiation across PDU sessions of the same UE, QoS differentiation for different traffic flows within a PDU session of the same UE. 
In the current solution 16 and solution52 used for Data over NAS, a new UE level QoS parameter is introduced for AN to perform UE level QoS differentiation. The drawbacks are list as following:
· All the traffic of the same UE will be treated using the same QoS level;

· Needs to introduce a new UE level QoS parameter;

· New AMF function to control this new UE level QoS parameter.

The UE may need to support multiple services belong to different QoS levels, for example, a medical sensor may regularly report the information of a patient e.g. body temperature or heart rate, but sometime this sensor may need to report emergency situation of the patient for rescue. 
Considering current QoS parameters provided to UE is already at SDF level, if the current QoS parameters can be used, the data over NAS solution can also support traffic flow level QoS differentiation. We don’t need to define the new UE level QoS parameter and the new AMF function for QoS control.
This paper proposes to reuse the SDF level QoS parameters which are provided by SMF to UE as currently specified in 23.501, when an idle mode UE decides to send data over NAS, UE checks the SDF level QoS parameters configured by SMF and provides the 5QI corresponding to the user data in the RRC connection request message for QoS differentiation. From the aspect of AN, the 5QI in the RRC connection request message is still used for inter-UE QoS differentiation, but when the same UE sends different traffic over NAS at different time, the UE can provide different 5QI in the RRC connection request message accordingly which make the QoS differentiation is in fact at traffic flow level.
2.
Proposal
The following changes are proposed to be applied to TS 23.724.
**************************************Start of 1st change*****************************************
6.16
Solution 16: UE assisted Inter-UE QoS Support for Data over NAS

6.16.1
Introduction

Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses Key Issue 14: QoS Support for NB-IoT for the case of Data over NAS. It can also be applied to WB-E-UTRA (eMTC) when Data over NAS is used.

6.16.2
Functional Description
Editor's note:
This clause outlines solution principles and documents any assumptions made.

The solution is based on the UE providing 5QI during RRC connection procedure for the case of Data over NAS.

The following applies to the solution:

-
During PDU Session Establishment or Modification procedure, the SMF provides SDF level QoS parameters to the UE as defined in TS 23.502 [7].

-
When the UE decides to send data over NAS, during the RRC connection establishment procedure, the UE checks the SDF level QoS parameters configured by SMF and provides the 5QI corresponding to the data in RRC connection request message.

-
The RAN determines how to handle the connection based on the UE provided 5QI, i.e the RAN can prioritise resource allocation between different UEs when some of the UEs are using data over NAS based on the received 5QI.

-
If the RAN decides to go ahead and establish the RRC connection and the UE sends the data over NAS payload, the RAN sends the UE provided 5QI to the AMF in the N2 message carrying the Data over NAS payload. The AMF further sends the UE provided 5QI to SMF together with the SM data transfer message which carrying the small data payload. The SMF further provides the 5QI together with the small data to UPF.
-
The UPF can check whether the 5QI provided by the UE and the SDF level QoS parameters configured by the network are the same. In case they are different, the UPF has detected a misbehaving UE, i.e. a UE that is not compliant with 3GPP specifications. The UPF may drop the data or indicate this misbehaviour to SMF, SMF may release the PDU Session with a corresponding cause code.
6.16.3
Support of EPC interworking

Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6.16.4
Procedures

6.16.4.1
QoS parameter configuration during PDU Session Establishment or Modification Procedure



The SDF level QoS parameters are provided from SMF to UE during PDU Session Establishment or Modification procedure as defined in TS 23.502 [7] with the following differences.
· How the SMF determines if the PDU Session uses NAS-SM to transfer PDUs is based on the data over NAS solution.

· SMF provides the SDF level QoS parameters with standardized 5QI.





6.16.4.2
Using 5QI in MO Data over NAS

The following call flow is based on Solution 1 (clause 6.1) for Data Transport over NAS-SM, but can easily be used for other possible data over NAS solutions.

[image: image2]

Figure 6.16.4.2-1: Use of QoS index in MO data over NAS

0.
The solution applies when the UE initiates data transport over NAS(-SM) from CM-IDLE state

1.
If the UE decides to send data over NAS(-SM), then the UE checks the SDF level QoS parameters configured by SMF and includes the 5QI corresponding to the data in RRC connection request.

Editor's note:
The exact mechanism by which the 5QI will be provided to RAN will be defined by RAN2.

2.
The RAN node considers the UE provided 5QI to prioritise resource allocation between different UEs when some of the UEs are using data over NAS.

3.
RAN node sends RRC connection setup.

4.
UE sends RRC connection Complete(NAS transport(SM data transfer, PDU Session ID)) as per Solution 1.

5.
The RAN node sends the UE provided 5QI in the Initial UE message to AMF together with the NAS transport message.
6. AMF forwards the UE provided 5QI together with SM data transfer message to SMF.
7. The SMF further provides the 5QI together with the small data to UPF.
8.
UPF can check if the UE is misbehaving by comparing the UE provided 5QI with the NW configured SDF level QoS parameters. If the UPF detects the UE is misbehaving it may take multiple actions, e.g. drop the data or indicate this misbehaviour to SMF, SMF may release the PDU Session with specific cause code.

9.
Completion of data transport over NAS-SM as per Solution 1.
6.16.5
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

The solution has impacts on the following network functions:



1.
RAN: Receive 5QI from UE and perform prioritization based on it.

2.
UE: providing 5QI in RRC connection request for Data over NAS.

6.16.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

**************************************End of changes*******************************************
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