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11
Guidelines for Uplink Assistance for FLUS

11.1
Uplink Assistance for FLUS based on UNA mechanisms
11.1.1
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. 

11.1.2
Network Assistance within the FLUS architecture
Figure 11.1.2-1 shows an example deployment of Uplink Network Assistance (UNA) with respect to the FLUS architecture. 

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 Network Edge, i.e. in the cell where the FLUS UE is located, or it can be in the Operator Network/Cloud, as is the case with the downlink Network Assistance DANE. The same holds for the FLUS Sink, but independently of the location of the NAssS. 

For these reasons the Network Assistance feature for FLUS is incorporated as a separate feature within the FLUS architecture, for which an example deployment configuration is shown in Figure 11.1.2-1. 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 11.1.2-1: FLUS Network Assistance within the FLUS architecture
11.1.3
Network Assistance for FLUS workflow
Based on the breaking news reporter use case described in clause 6.3, the following workflow is elaborated, in order to set out the basis for the Network Assistance feature for FLUS.

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 11.1.3-1, 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 11.1.3-1: FLUS Network Assistance work flow

1) The UE registers in the Operator Network.

2) The connection is established between the UE (FLUS source) and the TV station (via the FLUS sink) for uplink. This step includes 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.
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/continues the uplink transmission at the recommended bitrate.
Steps 5, 6 and 7 can be repeated at regular intervals during the uplink session.

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.
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.

11.2
Uplink Assistance for FLUS using RAN Signalling
11.2.1

Introduction
In scenarios where the FLUS QoS does not provide a guaranteed bitrate to the FLUS source, it may benefit the FLUS source to request uplink assistance (i.e., a “boost”) in order to increase its transmission bitrate to the sink when it detects congestion.  One solution for providing uplink assistance is to use existing RAN-based signaling (i.e., Access Network Bitrate Recommendation, ANBR) as was specified to support rate adaptation in the MTSI service [add new reference for TS 26.114].

The solution has the UE/FLUS source use the already defined ANBR query message to request a boost in the uplink bandwidth provided to the UE.  ANBR mapping to the MAC CE message and its usage have already been defined for MTSI.  The same mapping would be defined for FLUS where the MAC CE message is mapped to ANBR and ANBR query in the FLUS specification.  In fact, for FLUS, the semantics of ANBR usage are simpler than for MTSI because there is no need to specify procedures for CMR and TMMBR/TMMBN interaction.
11.2.2
Architecture and Call Flow
Illustrated below is how the ANBR-based boost solution can fit into the FLUS architecture and the general call flow.
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The dashed arrows illustrate potential internal messages between the application in the FLUS source and the RAN-level signaling interface in the UE.  It is for further study whether to standardize this API in 3GPP, the higher-layer OS, or leave it to the UE vendor implementation. 
11.2.3
Semantics
The ANBR query is sent from the UE directly to the eNB/gNB over the air interface using a MAC CE message.  

Upon receiving the ANBR Query, the eNB/gNB can send a response to the UE via the ANBR message to indicate what uplink data rate it is granting the UE.

The eNB/gNB can enable a back-off timer that limits how frequently the UE can send consecutive ANBR query messages.

The trigger for the UE to send the ANBR query message can be via an API from the FLUS source, or this could be triggered internally in the UE by its monitoring of the uplink traffic, e.g. checking for backlog in the uplink buffer level.

11.3
Analysis

Following is a comparative analysis of the UNA (Uplink Network Assistance)-based and ANBR-based boost messages.
	Boost Message Type
	ANBR (Access Network Bitrate Recommendation)
	UNA (Uplink Network Assistance)

	Definition
	Request and response are already defined in RAN2 – S4 only has to reference
	Request and response needs to be defined in SA4

	Response Reaction Time measured from the instant the application issues the boost request
	UE-eNB/gNB RTT + application-to-UE API delay, as query and response are sent  between application and UE via device API, and between UE and eNB/gNB as MAC CE message
	UE-eNB/gNB RTT + 2-way application to NAssS HTTP/TCP/IP delay + 2-way NAssS to eNB/gNB interaction delay, in the concatenated path of boost request and response between application and eNB/gNB.
The delay between the NAssS and the eNB/gNB depends on the degree of centralized vs. distributed topology of network deployment, i.e., whether the NAssS and the eNB/gNB are physically co-located or separated.

	Overhead
	Minimal overhead as MAC CE message
	Additional overhead from HTTP/TCP/IP headers

	Back-off solution for boost requests
	RAN has already defined back-off timer for requests
	Need to define this in SA4

	API
	Either the UE autonomously detects the need for ANBR-Query (e.g., monitors uplink buffer levels assuming that it has access to that info) or requires application communication to the UE to trigger ANBR-Query.
Communication can be performed over a non-standardized or standardized API. If standardized API is desired, can leverage semantics of MBMS API [3].
	Requires communication between NAssS and eNB/gNB over a non-standardized or standardized network interface, or could make use of network QoS APIs (e.g, Rx/T8, Nnef/N33) updated to support dynamic boost requests.
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