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===== 1ST CHANGE =====
11.1	Introduction
The feature of Network Assistance has been defined so far for 3GPP content downlink services, in particular 3GP-DASH in TS 26.247 [17], including the extension of the 3GP-DASH file format specification in TS 26.244 [18] to adopt the MPEG-SAND messaging construct for its realization. While SAND was developed within the scope of DASH-based content delivery, the general concept of “network-assisted” content delivery is valid for any content container format. Hence this messaging construct is adapted to realise the equivalent functionality for uplink content provision in FLUS. 
MPEG-SAND provides a generic message container format and a set of messages. The adaptation and extension of MPEG-SAND to realise downlink Network Assistance for PSS uses largely content container format-independent messages. The only parameter defined within those messages that originates from the principles of DASH is the segmentDuration message element. This element is re-purposed to mean any arbitrary regular time period of a content stream, whether in a segmented format or not. 
The applicability and usage of Network Assistance for the various FLUS content formats is specified in TS 26.238 [2].
The key functional entity of SAND, namely the DANE (DASH-Aware Network Element), is inappropriately named for the purposes of FLUS Network Assistance. Hence a more appropriate name for the corresponding network element is “Network Assistance Server” (NAssS). This network element is generic, in that in principle it could be used for 3GPP services other than FLUS.
The SAND PER and status messages that are appropriate for usage to realise Uplink Network Assistance are specified in TS 26.238 [2].
As with downlink Network Assistance for PSS, DANE discovery for FLUS Network Assistance will be realised best using the DNS-based discovery method rather than methods that use the sand:Channel MPD element, which is in any case a DASH-specific tool. 
[bookmark: _GoBack]The MTSI specification [16] already includes a mechanism to make bitrate recommendations for both uplink and downlink media streams, using the Access Network Bitrate Recommendation (ANBR) feature. However, there are two considerations around ANBR that make it unsuitable for the realisation of the UNA feature. The first is that ANBR does not include any direct equivalent of the boost request/response mechanism, which is the second important aspect of UNA and Network Assistance in general, in addition to the bitrate recommendation function. The second issue is that, as stated in clause 10.7.1 of the MTSI specification [16], ANBR is performed by the mapping of the conceptual ANBR and ANBRQ messages to MAC layer messages that vary according to which RAN technology is being used. As such, the ANBR and ANBRQ conceptual messages are not defined further in any way that provides a complete operational workflow for ANBR usage in a practical implementation. What is missing are either UE platform-specific implementations, which are out of scope of 3GPP specifications, or an API definition that specifies access to the ANBR mechanism in a standardized way, and for that API to be implemented and made accessible on UE platforms. Hence at least until such developments have taken place, ANBR cannot be relied upon for the implementation of a feature such as UNA. However if UNA is specified completely at the application layer as concerns the UE, end-to-end support of UNA depends only on the network infrastructure and operator support, in as far as providing the NAssS function and the network-side interfaces needed to support UNA. The original specification of Network Assistance for PSS is specified in such a manner, hence a similar approach could be followed for UNA. 
===== END OF 1ST CHANGE =====


