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----------Start of changed clause--------

6.4.1
Use Case Description

6.4.1.0 Introduction

DASH clients typically perform rate adaptation based on their buffer fullness level, available representation rates and estimates of short-term future throughput. In a wireless network the throughput typically varies quite fast with time, while the client adaptation adjustment is relatively slow, leading to an estimation by the client that carries an error. Accumulated errors, and/or significant individual estimation errors can lead to buffer underrun and stalling of audio/video content playback during re-buffering. 

----------End of changed clause--------

----------Start of new clause--------

6.4.1.2

Relationship between Network Assistance and media server communication

From server and network perspectives, the Network Assistance communication is independant from the media server communication; the MPD and the media content are routed in a path that is separated from the Network Assistance communication. The media client will provide the necessary information, such as available media rates and buffer level, to the Network Assistance function. The media server does not need to be aware of the Network Assistance function. The client will however utilise the Network Assistance function to make better choices for the requests directed to the media server.

The Network Assistance functionality is based on a general query/response approach, whereby the client may request Network Assistance in order to receive real-time assistance information on a recommended media rate from the network perspective. Hence, after an initiation process that may include client authentication and authorisation, the client may at any time send a Network Assistance query. This process is independent of the client communication with the media server.

Figure <na> depicts the generic sequence of streaming client interaction with a media server and network entity when launching a streaming session including Network Assistamce.
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Figure <na>: Generic sequence diagram for streaming session launch including Network Assistance

Typically the available data throughput in a cellular network will vary over time, and the client may have only historical throughput information. However, the Network Assistance function may provide information about the suitable media rate for a coming time period. 

Regarding the time between Network Assistance queries it can be noted that a client algorithm for media rate selection is implementation-specific. A client algorithm implementation could include sending a Network Assistance query prior to a buffer filling operation. Since the client will have the opportunity to select media rate on a segment-per-segment basis, the segment length could give an indication with respect to the shortest expected time between two network assistance query messages from the same client. Client implementations may in certain use cases and/or client implementations conduct multi-segment downloads, where the client media buffer is filled with multiple segments in one download operation. In such implementations it is reasonable that a Network Assitance query is sent only upon each multiple segment download operation, significantly extending the time between each query. 

Further, regarding the network load impact by the Network Assistance messages it can be noted that the amount of data traffic transmitted as Network Assistance query/response messages will be insignificant in relation to the amount of data traffic transmitted as video content.

----------End of new clause--------

----------Start of new clause--------

6.4.1.3
Architectural considerations

The Network Assistance function complies fully with the architecture described in clauses 5.1 and 5.2, for the integration of Network Assistance in PSS and OTT streaming services respectively.
As regards architecture in the 3GPP RAN context, the present document does not intend to imply any particular approach, since this aspect is out of scope of the present document. Various architectural approaches to integrating Network Assistance are possible. One possible architectural approach is that the Network Assistance function is implemented as a DANE, in turn implemented as an additional Local Breakout Function software component in the eNB. Figure <nb> shows this possible approach applied in an adaption of the previously depicted generic sequence diagram. Here the Network assistance DANE functionality terminates the user plane Network Assistance messages. The media segments are routed separately from the Network Assistance signalling.
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Figure <nb>: Streaming session launch sequence diagram in example RAN architecture

With this approach no new network entities or functions and no new RAN nor core network interfaces are required to be defined.
----------End of new clause--------

----------Start of new clause--------

6.4.1.4

Container format considerations

The Network Assistance function may assist a video client utilizing any adaptive streaming technology, including e.g. 3GP-DASH, HLS, HDS etc. The Network Assistance function is generic in its applicability, providng network related real-time assistance information to support the client in its media rate selection. In addition, the client can inform the Network Assistance function about its current buffer level, independently of the utilised adaptive streaming technology. To avoid buffer underrun, the network may assist the client in situations where the buffer level is very low. Normative work for 3GPP applicability of Network Assistance would be directed primarily towards the support of network assistance with the 3GP-DASH container format, but in principle the Network Assistance function could be applicable for any adaptive streaming format. 

----------End of new clause--------

----------Start of new clause--------

6.4.1.5

UE considerations
6.4.1.5.1
Mitigation of unwarranted usage of the Network Assistance function
In theory a UE could try to take unfair advantage of the Network Assistance function by continually requesting buffer-refill boosts to increase the delivery throughput of an ongoing session. This is certainly a valid concern if the Network Assistance function were to be made available for download-type services, but this scenario should not occur for streaming-type services, as foreseen in the present use case, since the content is being stored only in a streaming playback buffer, i.e. a transient cache whose size is commonly kept to a minimum size that enables sufficient contingency for temporary delays in fetching content segments. Hence once this buffer is full there is no advantage to accelerate the fetching of the next segment. Further, network infrastructure could recognise such repeated needless requests for boosts and mitigate them quite easily. Furthermore, the UE could be subject to certification against a compliance regime that includes testing of its Network Assistance client functionality, before being authorised to access this feature in a real service.
6.4.1.5.2
UE access to the Network Assistance function

Access to the Network Assistance function in the UE could be realised flexibly, i.e. the implementation of the UE-side Network Assistance function could be realised by any of the following approaches:
· The Network Assistance function could be embedded in the media player element or application;

· The software platform on the UE could include the Network Assistance function in a platform library amd offer an API that is used by third-party applications.

The Network Assistance function within the UE is implementation-specific, hence the specification of the 3GPP standardised Network Assistance function is not impacted by the approach chosen by any implementation of the function in the UE.
----------End of new clause--------
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