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1
Introduction
The Release 15 work item SAND introduced the feature of “Network Assistance” to support QoE enhancement of media streaming applications that are based on the 3GP-DASH container format and PSS [1].

The present document proposes to consider the general applicability of Network Assistance for FLUS (Framework for Live Uplink Streaming). In principle similar problems can occur with uplink streaming as with downlink streaming applications – for example unknown media layer channel capacity, temporary RAN access problems, etc. 
Network Assistance could offer valuable tools for QoE enhancement for the uplink of media streams, especially due to the likelihood that uplink streaming will be used, at least initially, predominantly in professional media delivery applications.

Section 2 provides some deeper consideration of how Network Assistance could be applicable to FLUS.
2
Network Assistance for FLUS
2.1
Problem statement 

In principle, many of the same RAN issues that can impact the QoE of (downlink) media streaming applications, e.g.  PSS, can impact also uplink applications. 
Temporary throughput limitations due to transient interference or congestion could temporarily inhibit the capability of the network to receive the uplink media stream at the desired bitrate, hence they could cause stalling of reception of the uplink stream at the ingestion point in the network, and hence stalling of media playback and a dissatisfactory quality of experience for the remote receiver of the media stream. 

Furthermore, an uplink UE on its own likely has only limited capability to determine the most appropriate quality (bitrate) for the uplink media stream in advance of the uplink streaming session. The uplink UE could start to provide the media stream at a low bitrate and lower quality than would be possible, or it could start at a high bitrate and cause loss of uplink data due to insufficient capacity being available to carry that version of the media stream at that time.
At the recent FLUS ad-hoc meeting on 5-7 September, the contribution in document S4h170009 on “Immersive media handling issues” [2] showed that problems like these have already been observed in practice, in a trial to provide live mobile uplink video coverage of a significant news event.
2.2
 Solution overview

The SAND Network Assistance function specified in clause 13 of TS 26.247 [1] could be adapted to perform a similar function for uplink streaming applications, whereby a new SAND mode of “Uplink Network Assistance” (UNA) would be defined for this purpose. The UNA function enables a FLUS client to improve the QoE of uplink content streaming sessions in a network that supports UNA and hosts a UNA-DANE.

The UNA-DANE, like the NA-DANE, would be out-of-band with respect to the uplink media stream. The uplink ingestion point does not need to be aware of the Uplink Network Assistance function.
How the network determines the most appropriate bitrate version for an uplink streaming session is out of scope. The important aspect is that a standardised mechanism is put in place to enable FLUS clients to use Uplink Network Assistance. The existing framework defined in TS 26.247 [1] for PSS, being based on SAND, is considered to provide a suitable platform to realise this functionality.
Figure 1 shows the envisaged high-level architecture of UNA with respect to FLUS and SAND.
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Figure 1: UNA high-level architecture
3
Summary and Proposal
It is proposed to determine the level of agreement around Network Assistance being able to provide a useful facility for FLUS, and if so, to:

· Foresee its inclusion as an option in the FLUS draft specification [2] , and 
· Solicit proposals for its realisation.
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