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1
Introduction
The present contribution is essentially a revision of document S4-AHM427, presented at the online ad-hoc E-FLUS meeting on 27th September. Discussions and comments on that call are herewith into account. These resulted in several changes in existing sections of S4-AHM427 [2], and the addition of section 2.4, on “possible overlap with the MTSI ANBR feature”.
At SA4#99 (Rome), Sony Mobile Communications and Ericsson LM had presented document S4-180713 [1], on E-FLUS Network Assistance. The summary and proposal in that document was:

“It is proposed to consider the proposed adaptation of Network Assistance as defined for 3GP-DASH and PSS, to fulfill at least in part the objective “…requesting QoS support of service delivery in non-IMS deployment scenarios” of E-FLUS, and in particular to:

· Foresee its inclusion as an option in the FLUS specifications [TR 26.939] [3], [TS 26.238] [4], and 
· Solicit proposals for its realisation.”
The conclusion of the discussion was that the contribution was noted, and from the MTSI SWG minutes: 

“To summarize, it seems the summary is agreeable, but that the first bullet to include it in FLUS might be too strong and therefore not agreeable at this point in time. We are asking for more input”. 

Hence the present contribution provides further input on Network Assistance for FLUS.

Section 2 addresses the critical issues raised in the discussions of S4-180713 [1] and S4-AHM427 [2].

Section 3 provides more details on the proposed realisation of Network Assistance for FLUS.

2
Critical issues raised on Network Assistance for FLUS at SA4 #99 and AH on 27th September
2.1
Applicability of SAND to non-DASH content

It is appreciated that SAND was developed within the scope of DASH-based content delivery, however, it has to be recognized that the general concept of “network-assisted” content delivery is valid for any content container format. One basic aim of the present proposal is to avoid re-defining a completely new method to realise Network Assistance for FLUS when there is already an existing solution that could be adapted easily and well to realise the equivalent functionality for uplink content provision. As stated in contribution S4-180713, Network Assistance is seen by the proponents to be even more important for the likely key users of FLUS, i.e. professional-grade content provision, than for downlink streaming services, for which the benefits of Network Assistance were documented as part of the FS_SAND feasibility study.

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 can be re-purposed to mean any arbitrary regular time period of a content stream, whether in a segmented format or not. 
The SAND PER and status messages that are appropriate for usage to realise Uplink Network Assistance is a subject for further study.

As with downlink Network Assistance for PSS, DANE discovery for Uplink Network Assistance will most likely 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. 
It is acknowledged that the key functional entity of SAND, namely the DANE (DASH-Aware Network Element), is inappropriately named for the purposes of FLUS Network Assistance. Such a semantic issue should not, however, prevent us from considering the application of the SAND framework for FLUS Network Assistance. In this case a more appropriate name for the corresponding network element could be “Network Assistance Server” (NAssS). Such a re-appropriation of the term “DANE” would enable easier generalization of Network Assistance function in 3GPP specifications, as was also discussed at SA4 #99.

2.2
Relation to the FLUS architecture

Figure 1 shows an example deployment of Uplink Network Assistance (UNA) with respect to the FLUS and SAND architectures. 
UNA is seen as an accessory to the core FLUS functionality. Furthermore, Network Assistance is seen as a cross-layer feature that is generally applicable to streaming services, both uplink and downlink. The NAssS can be operational in the Operator RAN, i.e. in the cell where the FLUS UE is located, or it can be in the operator core network, as is the case with the downlink Network Assistance DANE. The FLUS Sink could be located in the Operator RAN as well – for example if the Operator deploys Edge Computing resources there, but the FLUS Sink does not necessarily have to be there; it could be located behind the RAN in the Operator Core Network, or in the Cloud. 
For these reasons it is proposed to incorporate the Network Assistance feature for FLUS as a separate feature within the FLUS architecture, for which an example deployment configuration is shown in figure 1. The key aspect is that UNA is a separate optional feature that places a dedicated client function in the FLUS UE and dedicated server function in the operator RAN or core network. 
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Figure 1: Example FLUS deployment including UNA based on the FLUS architecture
2.3
 Applicability of the currently defined F-U and F-C interfaces
In principle, FLUS Network Assistance messages could be considered as being part of the F-C interface. This is feasible in particular for the special case when the FLUS Sink is located in the Operator RAN, but is not valid generally. Due to the more rigid architectural constraint in place with the NAssS, as explained in section 2.2 above, it seems that FLUS Network Assistance message exchanges should rather be defined as an interface that is distinct from FLUS F-C.

FLUS Network Assistance can be applicable also to IMS-based FLUS, since the uplink transmission uses the same RAN interfaces, whether FLUS is used with IMS or not. This consideration also speaks for FLUS Network Assistance messages to be defined within a separate interface from FLUS F-U.

2.4
Possible overlap with the MTSI ANBR feature

It has been noted that the MTSI specification [5] already includes a facility to make bitrate recommendations for both uplink and downlink media streams, using the Access Network Bitrate Recommendation (ANBR) feature.
The proponents of the present contribution have considered this aspect and believe that the proposed approach for UNA is nevertheless applicable for FLUS, in preference over making further use of ANBR. There are two considerations that lead to this conclusion:
1) As stated in clause 10.7.1 of the MTSI specification [5], ANBR is performed by the “mapping” of the “conceptual” ANBR and ANBRQ messages to MAC layer messages that depend on which RAN technology is being used. Such mappings are not specified in MTSI, for very good reason – they rely on UE platform-specific implementation, which is out of scope of 3GPP specifications. UNA, however, is specified completely at the application layer, and it leaves the implementation of cross-layer signalling or mapping at the discretion of the network infrastructure provider. Thus UNA is much more easily managed on the UE within the application layer, avoiding breaking the well-established practice of not relying on proprietary cross-layer functionality in the UE.
2) ANBR does not include 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.

3
Elaborated FLUS “breaking news reporter” use case and generic Network Assistance procedures
Note that this use case is a further elaboration of the FLUS use case “breaking news reporter” described in clause 6.3 of FLUS TR 26.939 [1].
The use case that illustrates well the benefits and usage of Network Assistance for FLUS is of a mobile professional news team that is sent out to cover a sudden news situation. The team consists of the camera/sound man and the reporter. They arrive at the scene on their motorbike. The camera/soundman unpacks the camera, powers it on, and mounts it on his shoulder ready to shoot as soon as the reporter has made a quick assessment of the scene and is ready to report back to the TV studio. 
The UE logs in to the network and establishes the secure, reliable, high bandwidth 5G connection with the TV studio, under the terms of the special subscription, or Service Level Agreement (SLA), that the TV station has with the incumbent 5G MNO in the region. 
While the issue of SLA is out of scope of the FLUS specification, it was commented that it would be useful to mention the two kinds of SLA that might be relevant here:

1) SLA with guarantees for certain uplink bitrates – for this the MNO provisions RAN and network capacity in order for the TV station to be able to use FLUS to uplink their preferred media stream format reliably, anywhere where the MNO’s network is reachable.

2) SLA with best-effort prioritisation of uplink media streams – for this the MNO agrees to prioritise uplink media streams from the TV station, over those of other users that do not have the SLA in place. This facility could also be included in the first type of SLA.
In the present use case, it is assumed the connection is ad-hoc in nature, so there is no guaranteed QoS from the MNO in this case. This corresponds to the second kind of SLA mentioned above. The object of the news team is to deliver the best possible quality version of coverage that is possible in that location with the network capabilities and conditions at hand. In other variants of this use case, there might be provision for a particular quality level of audio/video stream to be delivered, but that is not covered in the present document.
After the camera unit (UE / FLUS Source) has powered up, it proceeds through the sequence of interactions with the network (MNO RAN / NAssS and Content ingestion point / FLUS sink) as depicted in figure 1, so that it is ready to start streaming the best possible quality version of audio/video coverage under the current local network conditions.
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Figure 1: FLUS Network Assistance work flow

1) The UE registers in the MNO network.
2) The UE establishes the connection with the TV station for uplink. This step corresponds to the FLUS session establishment procedure as defined in TS 26.238 [2].
3) The UE uses UNA to establish that Network assistance is supported at the location. It is assumed that step 1) includes implicitly the provision of general networking facilities to the UE, such as notification of one or more DNS servers for that network.
4) The UE establishes a UNA session with the NAssS that it locates.

5) The UE uses UNA to request a bitrate recommendation for the uplink audio/video stream, to be selected from the versions available in the UE.
6) The NAssS provides the bitrate recommendation.
7) The UE starts the uplink transmission at the recommended bitrate.
8) The UE finds that there are transient problems with reaching the FLUS source to supply data packets and the source stream buffer risks getting full. It sends a boost request to the NAssS, in order to attempt to alleviate the content buffer being too full.
9) The NAssS accepts the boost request and prioritises reception from the UE for the next period of uplink transmission, enabling a higher bitrate than nominally allocated to be transferred for a short period.

4
Summary and Proposal
It is proposed to include the text in section 3 above as at least part of the description of the Network Assistance feature in FLUS, based on the rationale presented in section 2 above. 

Actual specification text for FLUS TR 26.939 [3] and TS 26.238 [4] will follow in dedicated CRs in due course.
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