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1
Introduction
In the ongoing 5GMS3 work item questions are being raised repeatedly about the rationale for the Network Assistance feature. The present contribution reminds about the history of Network Assistance in 3GPP specifications and the extensive work that was carried out in order to establish the feature in 3GPP. 

The review and noting of the present brief contribution will enable us to concentrate on the meaningful issues to be clarified for 5GMS3 within Release 16.

2
Background and history of the Network Assistance feature 
2.1
Rationale for Network Assistance
The video streaming anomaly of stalling, or re-buffering, is the prime cause of user dissatisfaction with any video streaming service, hence services do their best to ensure such problems ideally do not occur at all, or at the very least are minimised. Slow start-up is an associated problem that is also critical to address.
It is obvious that media delivery over wireless data networks presents particular challenges compared to, for example, fixed-line broadband, or terrestrial broadcast networks.

The concept of “Network Assistance” was developed by Ericsson and Sony to provide a tool to aid the mitigation of such issues with video streaming services that use 3GPP systems.
Network Assistance basically consists of two tools:

· - the bitrate recommendation, whereby the streaming client can enquire the network as to the best bitrate among those available for each content segment, as well as before launching the streaming session;

· - the throughput boost request, whereby the streaming client can request from the network a best-effort temporary boost of data to mitigate the emptying of the streaming content input buffer.
A dedicated proprietary client-server protocol was used for the initial stages of investigation of the benefits of Network Assistance.

2.2
Network Assistance in FS_SAND
The Feasibility Study on Server And Network Assisted DASH (FS_SAND) was agreed at SA4 #87 in January 2016. Its main objective was to explore use cases that would enhance the delivery of DASH-based streaming content, emerging from the newly completed MPEG-SAND specification. 
Four use cases were described in the FS_SAND TR 26.957 [1], one of which was Network Assistance.
As part of the work in FS_SAND, the results of simulations and lab tests around Network Assistance were contributed in order to support that use case in envisaged subsequent normative work. An excerpt of that clause (6.4.5 in TR 26.957) is pasted here for convenient reference:
<<<<
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Figure 6.9: Lab test with video clients using a client throughput based algorithm and a client using network assistance

Figure 6.9 shows results from tests made in a LTE lab environment comparing a client throughput based algorithm and a client using network assistance, taking the average of 10 repetitive tests. Web traffic in the background and varying link quality corresponding to a UE speed of 3 km/h was used. The tests are made to evaluate if a throughput based client rate adaptation algorithms can make quicker decisions if it selects the media rate for the next segment download based on the average throughput of only the last media segment download. It may be seen in the top graph that the client still does not have the latest information of link throughput, and more re-buffering will occur when the link throughput decreases more rapidly compared to using the rate information with network assistance.
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Figure 6.10: Throughput boosting to fill buffer at low buffer levels

As shown in Figure 6.10, throughput boosting (temporary increase of network throughput for this client) may be used in certain occasions to speed up the filling of the client buffer. In the beginning of the session throughput boosting may be used to shorten the time to playout, giving a better experience for the user. During the video session it may happen that the buffer level is very low due to large changes in the link throughput, and to avoid stalling of the video playout throughput boosting may be used to quickly re-fill the buffer to a certain level. When the network applies the throughput boosting the client should be informed, in order to not cause the client to be misled in available link throughput which may lead to that the client makes an erroneous media rate selection when the throughput is back to normal again, without boost, and selects a higher media rate than suitable for the next segment download. It should also be combined with a limit in allowed media rate not to cause unnecessary load.
>>>>

FS_SAND was completed at SA4 #91 in October 2016. TR 26.957 was published formally within Release 14 in December 2016. The latest version is V15.0.0 [1].

2.3
Network Assistance in 3GPP Release 15

As recommended in the conclusions of FS_SAND, the normative SA4 work item SAND was agreed at SA4 #91, with the overall objective to realise the four use cases for SAND, to be valid within the scope of the Packet-switched Streaming Service (PSS) [2].
During this work Ericsson and Sony created a version of the Network Assistance protocol that utilized the messaging framework contained in the MPEG-SAND specifications. The core functionality of the SAND messaging-based instantiation continues to be the same two operations of bitrate recommendation and throughput boost. In addition, the necessary features of Network Assistance server discovery and Network Assistance session management are specified. Thus, a common basis for each of the specified use case was created.
The protocols used for the new SAND-based use cases were specified as an extension to TS 26.247 [3], in clause 13.

3
Conclusion
Network Assistance is a feature that is already specified for PSS, as an extension of the 3GP-DASH file format. The issues that it intends to mitigate are valid in principle for any kind of media streaming services. Hence, the authors of the present contribution are investing the effort to ensure it is applicable and compatible in 5GMS as well.
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