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Abstract of the contribution: This contribution provides the overall evaluation and conclusion for Key Issue #14 which propose to standardize sol. 52, 17 and 18.
1.
Introduction

As discussed in S2-183043, co-signed by Huawei, HiSilicon, Convida Wireless LLC, Samsung, approved in SA2 #126 meeting, it is required in TS 22.261 that 
6.4.2.3
Efficient management for IoT

The 5G network shall optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) a UE.
6.4.2.4 
Efficient control plane

The 5G system shall minimize the signalling that is required prior to user data transmission.
NOTE:
The amount of signalling overhead may vary based on the amount of data to be transmitted, even for 
the same UE.
Additionally, some use cases discussed in SA1 TR 22.891 “Feasibility Study on New Services and Markets Technology Enablers; Stage 1”, clause 5.74, require different QoS support levels for the same MTC devices for example in healthcare applications.
Several IoT applications use unstructured data. The current QoS model for unstructured data support only one QoS flow in unstructured PDU session. Hence it requires more control signalling in the air interface and CN if the IoT UEs require multiple QoS levels for applications that use unstructured data.

The Key Issue 14 of TR23.724 outlines objectives of QoS support for NB-IoT.
5.14
Key Issue 14: QoS Support for NB-IoT

5.14.1
Description
This key issue aims at studying QoS differentiation for NB-IoT. If relevant end-user use cases can be identified, the study should include the required level of QoS differentiation, if any (e.g., 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). Consideration should be given for PDU Session types used by NB-IoT (i.e., IPv6, IPv4, and Unstructured) and that dedicated bearers are not supported in NB-IoT.

The key issue should assume traffic models used by NB-IoT devices, e.g., consideration of relevance for QoS differentiation of traffic flows of small data transmission.

The key issue should include and assume exception reporting would be present for NB-IoT in 5G.

There are four solutions, 16, 17, 18 and 52 to address Key Issue 14. Solutions 16 and 52 are proposed for Data over NAS solutions. Solutions 17 and 18 are proposed for unstructured data sent over the user plane. The evaluation of these solutions are proposed in S2-1812365 for Solutions 16, 17 and 18, and S2-1812354 for Solution 52.
2.
Proposal
Since there are two different solution groups that support different scenarios, the following conclusion can be made.
Proposal 1: For Data over NAS, Solution 52 offer less impacts to the UE and RRC signalling, solution 52 is selected as the basis for normative phase.
Proposal 2: If UP data delivery is used for unstructured data transmission, and if the structure of data is known, Solution 18 is selected as the basis for normative phase.
Proposal 3: If UP data delivery is used for unstructured data transmission, and if the structure of data is unknown, Solution 17 is selected as the basis for normative phase.
It is proposed to conclude Key Issue 14 as follows.
* * * * Beginning of changes * * * * 
7.14
Key Issue 14: QoS Support for NB-IoT


For Key Issue #14 four solutions categorized into two groups are captured in this TR:
Solutions for Inter-UE QoS differentiation

Solution 16 is based on the UDM provisioning the AMF and the UE of a QoS Index which, at service request, is indicated by the UE to the ng-eNB and used by the ng-eNB to prioritize the UE before RRC Message 4 is sent. The AMF later polices the usage of such QoS Index.

In Solution 52 at registration the AMF retrieves from the UDM the NB-IoT QoS Index associated to that UE, it  stores it locally and associates it to the 5G-S-TMSI indicated by the UE in the registration request. Later at service request, the ng-eNB, if not stored locally, can retrieve from the AMF the NB-IoT QoS Index associated to the indicated 5G-S-TMSI and, based on that, it prioritizes the UE before sending RRC Message 4. Such additional roundtrip may lead to some extra delay, but it allows to retrieve other information such as the UE Radio Capabilities.

Both solutions allow to apply Inter-QoS differentiation before the ng-eNB sends RRC Message 4. 
Solutions for Intra-UE QoS differentiation

Solution 17 supports QoS differentiation among QoS flows of the same Unstructured PDU Session. The SMF sends QoS Rules to the UE without packet filters for Unstructured PDU Sessions. The UE uses its own logic to classify PDUs into QoS Flows in the UL. The SMF sends the N6 tunnel headers and mapping between N6 tunnel header and QFI of N3 or N9 tunnel for QoS Flows of Unstructured PDU Session to the UPF. The UPF classifies DL PDUs into N3 or N9 QoS flows using existing mechanism that filters DL PDUs based on N6 tunnel header.

Solution 18 supports QoS differentiation among QoS flows of the same Unstructured PDU Session. A new packet filtering, Field Position Based (FPB) packet filter, is to be standardized. The SMF sends FPB packet filters to the UE and UPF. The UE and UPF need to support the new FPB packet filters for classifying unstructured PDUs into UL and DL QoS Flows, respectively.
* * * * Next change * * * * 
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For inter-UE QoS differentiation for Data over NAS, Solution 52 is selected as the basis for the normative phase.
NOTE 1:
Whether the differentiation is based on the NB-IoT UE QoS Index or on existing parameters is to be decided during the normative phase.
For intra-UE QoS differentiation no solution is selected as the basis for the normative phase.
* * * * End of Changes * * * *
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