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1 Introduction

This discussion paper addresses the following objective of the E-FLUS WID:

“Specify, as needed, means to leverage existing interfaces and contribute to evolving 5G interfaces that can be used by external content providers for requesting QoS support of service delivery in non-IMS deployment scenarios.”

To progress the normative work on the above objective, SA4 must have a clear understanding of the currently-defined 3GPP QoS framework for the 5G System (5GS). This includes the relevant network functions and reference points which support the interactions with 3rd-party application/content providers of Live Uplink Streaming (LUS) services (e.g., Facebook Live or YouTube Live) which desire QoS support for streaming content sent by their subscribers over 3GPP unicast bearers.
This document provides a brief review of 3GPP QoS support for non-IMS based FLUS, drawing mainly on material in TS 26.939 along with a high-level view of the 3GPP QoS framework for 5GS. It proposes a set of questions for SA2 regarding the availability and readiness of network functions and interfaces as defined in the 5GS architecture and associated QoS framework in support of the envisioned interaction with a 3rd-party AFs network-based FLUS sink for QoS request and allocation. Upon obtaining the answers and other related information from SA2, SA4 can then determine ensuing normative work, if necessary – for example, whether to request any enhancements on the specification of QoS functionality by SA2, and/or develop guidelines on how to use the associated network interfaces and APIs by a 3rd-party provider. It should also be noted that though the primary interest of QoS support for 3rd-party service providers is on the 3GPP uplink, QoS support may also be relevant for the downlink distribution, for example, in the event that viewers of the LUS service are expected to receive/view the streaming media content on UEs.  
2 Support for 3rd Party Requested QoS in Uplink Streaming
3GPP support for QoS request by and allocation to 3rd-party application/content providers in uplink streaming delivery over 3GPP access networks, a specific form of non-IMS based FLUS, is a key objective of the FLUS work item that was postponed to E-FLUS for completion. 3GPP QoS support for 3rd-party provided LUS services can a useful and potentially revenue-generating service that mobile operators can offer to these external service providers given the popular usage of UEs by their subscribers to stream media content over 3GPP access networks. End users have become increasingly sophisticated and have higher expectations of video quality given the widespread viewing of high-quality video content, including broadcast TV, OTT streaming services in HD/UHD quality, the availability of HD/Blu-ray and increasingly UHD resolution in pre-produced content, and native support for such formats in consumer video recording and playback devices. 
An example system architecture depicting a non-IMS based LUS service with 3GPP QoS support for the uplink delivery can be found in TS 26.939 (clause 9.2.2, Fig. 12) and is copied below in Figure 1:
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Figure 1: Architecture of 3rd-Party provided LUS Service with 3GPP QoS in combined EPS/5GS Context
Figure 1 is intended to illustrate a combined 4G/EPS and 5G/5GS based QoS framework and associated system architecture. Also, as indicated in the TR 26.939 description for the above diagram, although HTTP is shown as the application transport protocol from the FLUS source to the network FLUS sink, other transports such as RTMP can be used between the FLUS source and sink).
As described in TS 23.501 [1], the 5GS-based 3GPP QoS framework specifies Guaranteed Flow Bitrate (GFBR), Maximum Flow Bitrate (MFBR), Allocation and Retention Priority (ARP), and 5G QoS Identifier (5QI). Each 5QI is further associated with a priority level, packet delay budget, packet error rate characteristics for the associated QoS Flow, and additionally for GBFR resources, averaging window and maximum data burst volume. Based on the 5GS QoS framework, a variant of Figure 1, depicting a non-IMS based LUS services operated by a 3rd-party provider with 3GPP-supported QoS for uplink delivery might look like the system architecture as shown in Figure 2:
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Figure 2: Generic Architecture of 3rd-Party provided LUS Service with 3GPP QoS in 5GS 
The 3rd-party LUS provider’s network FLUS sink acts as an Application Function (AF) to request a 3GPP core network function, which could be the Network Exposure Function (NEF) for a desired QoS for the uplink streaming delivery by its subscriber FLUS source. The associated reference point is expected to be N33 between the AF and the NEF. The NEF in turn interacts with a “southbound” network function such as the Policy Control Function (PCF) to pass the requested and allocated QoS information between the PCF and the AF.

3
Questions for SA2
Based on the assumed system architecture in Figure 2, the following questions should be posed to SA2 regarding E-FLUS and QoS support providable to a 3rd-party AF, from a 5G system perspective:

a) Is it indeed the NEF that represents the network function, and via the N33 reference point, with which the FLUS sink/AF should interact to request QoS support for uplink delivery for the associated UE-based FLUS source?

b) Is it possible for QoS support by the 3GPP network to be requested and provisioned to both the uplink contribution and downlink distribution paths of the end-to-end delivery between UE-based LUS sender and recipients?

c) What QoS parameters have been devised or contemplated by SA2 for the interaction between the AF and the 5GS for QoS provisioning for a UE?

4
SA4 Considerations based on SA2 Response
Upon receiving the answers to the questions in Section 3 from SA2, SA4 can then better determine appropriate follow-up course of action. For example, SA4 may decide to request QoS-related feature enhancements by SA2 to the network API (N33) between the 3rd-party AF and the NEF. As indicated above, QoS support may be desirable from the 3rd-party provider perspective for both the uplink streaming and downlink distribution paths over the 3GPP network, Alternatively or in addition, SA4 may wish to develop implementation guidelines on how the AF should use the network API, including the methods and parameters regarding requested QoS support for UEs. 
3 Summary and Proposal
It is proposed that an LS be sent from SA4 to SA2, containing the questions as indicated in Section 3.
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