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END OF FIRST CHANGE

SECOND CHANGE: New clause 4.6.2
4.6
Uplink Assistance

4.6.1
Uplink Assistance using UNA mechanisms
The Uplink Network Assistance (UNA) feature enables a FLUS source to improve the QoE of content up-streaming sessions, and is provided by the Network Assistance Server (NAssS).  The NAssS is out-of-band with respect to the media up-stream path. The UNA communication is independent from the FLUS media (F-U) and FLUS Control (F-C) communication paths, hence the UNA communication occurs in a separate path to the transfer of the FLUS media stream. The FLUS sink does not need to be aware of the UNA function.

UNA is based on the model of the FLUS source requesting network assistance and the NAssS responding to the request.  The UNA functionality may be granted to a client supporting the provision of FLUS media content with either only the first or with both of the two functions below, in both cases based on the FLUS source having made a request to the NAssS for Uplink Network Assistance:

-
The NAssS indicates to the FLUS source the highest suitable media rate for the next period of up-streamed content, based on the versions that are able to be provided;

-
The NAssS indicates to the FLUS source a temporary delivery boost facility for occasions when the content upstream output buffer on the client risks suffering from over-run.

Once an Uplink Network Assistance session is active, the client may issue an Uplink Network Assistance call prior to sending the next portion of upstream content to the FLUS sink. The Uplink Network Assistance call consists of a single logical signalling exchange. This exchange with the NAssS activates either the first of the above functions or a sequence of both functions; the second only if the FLUS source was granted access to the delivery boost function. If the client does not need a delivery boost, then the NAssS omits the second function in the response to the FLUS source.
The Uplink Network Assistance feature is specified as a general feature of the 5G media streaming system [16].

4.6.2
Uplink Assistance using RAN Signaling Mechanism
FLUS uplink assistance using RAN signaling employs bitrate recommendation and request for bit rate increase (or boost) procedures, between the UE/FLUS source and the RAN (eNB in E-UTRA and gNB in NR). It is modelled after and leverages the access network bitrate recommendation mechanisms as defined in TS 26.114 [4], TS 36.321 [X] and TS 38.321 [Y].
Uplink bitrate recommendation information is sent from the RAN to the UE via the logical ANBR (Access Network Bitrate Recommendation) message. A query for updated bitrate recommendation information, towards assisting UE determination of boost support, is sent from the UE to the RAN via the logical ANBRQ (ANBR Query) message. The ANBR and ANBRQ logical messages are mapped to the Recommended bit rate MAC CE and Recommended bit rate query MAC CE, respectively, as defined in TS 36.321 [X] and TS 38.321 [Y]. Details on the semantics and usage of these messages for RAN signaling based uplink assistance are provided in clause 5.4.3. 
Figures 4.6.2-1 and 4.6.2-2 illustrate the system architecture and interactions between functional entities in the UE and the network for RAN signaling based uplink assistance in the MTSI and non-MTSI based FLUS systems, respectively.
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Figure 4.6.2-1 RAN signaling based uplink assistance in the MTSI-based FLUS system
It should be noted that in Figure 4.6.2-1, ANBR support by the UE is indicated by the media-level SDP attribute "anbr".
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Figure 4.6.2-2 RAN signaling based uplink assistance in the non-MTSI based FLUS system
END OF SECOND CHANGE
THIRD CHANGE: New clause 5.3.2.16
5.3.2
Session management
5.3.2.1
FLUS sink capability discovery
This procedure allows a Control Source to discover capabilities of the FLUS sink.
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Figure 5.3.2.1-1: Get current FLUS sink capabilities

1. The Control Source sends the FLUS sink capability request to a known URL of the FLUS sink. 
2. The Control Sink provides a list of FLUS sink capabilities in response.
<--- snipped --->
5.3.2.15
Delete a FLUS Source configuration
This procedure allows a Remote Controller function to delete a FLUS Source configuration. All active media sessions and streams will be terminated automatically with the termination of the FLUS session. 
Figure 5.3.2.15-1 shows the sequence diagram of the Remote FLUS Source configuration deletion message exchange.
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Figure 5.3.2.15-1: Remote FLUS Source configuration deletion
1. The Remote Controller function sends the Delete FLUS Source configuration command. 

2. The Remote Control Target of the FLUS source deletes the FLUS Source configuration, including all active media streams. The Remote Control Target may discard the FLUS session configuration. 
3. The Remote Control Target acknowledges the execution of the request.
5.3.2.16
RAN signaling based uplink assistance
This procedure enables the RAN (eNB/gNB) to inform the UE (specifically, the MAC entity of the UE containing the FLUS source) about the recommended physical layer uplink bitrate for the associated logical channel. The bitrate recommendation sent by the RAN may be unsolicited, or as shown in the example below in Figure 5.3.2.16-1, in response (as a logical grant) to a boost request from the UE.

In Figure 5.3.2.16-1, it is assumed that the uplink streaming is performed by the FLUS source in the UE, and the sending of ANBRQ and reception of ANBR is performed by the MAC entity in the UE. Also, it should be noted that the procedures as shown in Figure 5.3.2.16-1 are applicable to either MTSI-based or non-MTSI-based FLUS instantiation.
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Figure 5.3.2.16-1: Uplink bitrate boost via RAN signaling

1. Initially, the UE is streaming on the uplink at bitrate R0

2. UE requests a boost on the uplink by sending ANBRQ containing the desired bitrate R1. 
3. RAN grants the boost at a lower rate R2 than R1 but higher than R0, by sending ANBR containing the recommended bitrate R0 < R2 < R1.

4. UE performs bit rate adaptation decision.

5. UE streams on the uplink at the increased bitrate R2.
END OF THIRD CHANGE

FOURTH CHANGE: New clause 5.4
5
Protocols
5.1
General
Protocol instantiations that can be configured by the functionalities in clause 7 may be used in the context of this specification.
<--- snipped --->
5.3.6
List of FLUS Sink Configuration properties
All FLUS Sink Configuration properties, except for the resource id, are always carried in an HTTP message body. The access-token is always carried as part of HTTP headers. Except for the FLUS session creation request (where the id is not present), the resource id shall be present in the URL of all requests that relate to a specific FLUS Sink Configuration. 

In the table below, the following assertions are made:

-
Table header: C stands for Create FLUS session procedure, G is for Get FLUS session properties procedure, U is for Update FLUS session properties procedure and T is for Terminate FLUS session procedure. "I", and "O" respectively denote "request" (going Into the FLUS sink), and response (going Out of the FLUS sink).

-
Optional ("O") means that the property may or may not be sent/received during a REST transaction. It does not necessarily mean that the property is optional. It is possible, for example, that a session is not yet active because the FLUS source has not set the property in any previous update transaction using the PUT or PATCH HTTP method, as opposed to representing a hint on the importance of the property for the FLUS sink.

-
A property marked as optional (O) in a request message may be present in the request. When not present in the request body, the property, if present in the FLUS sink, will not be updated.

-
A property marked as optional (O) in a response message is only present in the response when a value is assigned or changed by the FLUS sink.

-
A property marked as mandatory (M) in a response message is always present in the response. The FLUS sink provides defaults, which may be modified subsequently by the content provider.

-
A blank cell in the table means "forbidden" (the property cannot be added to the request or returned by the FLUS sink, depending on the transaction direction).

Table 5.3.6-1: List of FLUS Sink Configuration properties
	Property Name
	Property Description
	C
I
	C
O
	G
I
	G
O
	U
I
	U
O
	T
I

	id
	Identifier of the FLUS Sink Configuration resource. 

Note that "id" is only provided within an HTTP body during the Create FLUS session response. Otherwise, "id" should be present in the message URL to identify the resource in the FLUS sink.

Type

Unit

Default

Integer 

None 

N/A


	
	M
	
	
	
	
	

	fu_instantiation
	Identifier of the FLUS media instantiation that is used by this FLUS session. 

Vendor specific enumeration values shall start with "vnd-" followed by a unique vendor name and optionally followed by additional characters.
The F-U instantiation shall be provided as a globally unique URN.
Type

Unit

Default

URI 

None
All


	
	
	
	M
	O
	
	

	entrypoint_URL
	Entry point URL information (e.g., SIP URL) for establishing the F-U connection to start the media streaming. Details on the Entrypoint URL is F-U instantiation specific.
	
	
	
	
	
	
	

	processing_description
	This object provides a media processing description document that defines the post processing pipeline that the FLUS sink shall apply to received media components. The pipeline description may also set the distribution target (incl FLUS sink storage) for the media.  

The Object has the following properties:

-
type: the MIME type of the workflow description document

-
document: the media processing document may be embedded in this element. The document shall be base64 encoded.

-
url: the URL to the media processing document.

The type and either the document property or the url property shall be provided.

The following formats are supported:

-
The MPEG NBMP Workflow Description Document, as defined in [17], which describes the requested media processing and the desired distribution mechanism after the processing has been performed. The type field shall be set to "application/mpeg-media-processing+json"

	
	
	
	O
	O
	
	


5.4
RAN Signaling based Uplink Assistance

5.4.1
General

Overall description of RAN signaling based uplink assistance is provided in clause 4.6.2, and a sequence diagram on uplink bitrate boost is shown in clause 5.3.2.16. The following sub-clauses in this section contain detailed normative description of RAN signaling based uplink assistance.
5.4.2
Uplink bitrate recommendation and boost request

Notification from the RAN to the UE (its MAC entity) of the most current uplink bitrate recommendation information, on a per logical channel basis, is carried by the ANBR message as described in clause 4.6.2. Request from the UE (its MAC entity) to the RAN for updated recommended uplink bitrate information on a per logical channel basis, in the form of a bitrate boost query, is carried by the ANBRQ message also as described in clause 4.6.2. The ANBR and ANBRQ messages are modelled after, and are functionally equivalent to, the identically-named message pair ANBR/ANBRQ for access network bitrate recommendation/query as defined for MTSI in TS 26.114 [4].

5.4.3
ANBR/ANBRQ mapping to MAC signaling and nominal usage

ANBR and ANBRQ, in representing bitrate recommendation and boost request, are logical or conceptual messages, and similar to MTSI, usage of these logical messages in FLUS are mapped to the Recommended bit rate MAC CE and Recommended bit rate query MAC CE, respectively, as defined in TS 36.321 [X] and TS 38.321 [Y].
The RAN employs the Recommended bit rate MAC CE, carried in a MAC PDU, to inform the UE (via the UE’s MAC entity), and not necessarily only in response to UE query for such information, about the recommended bitrate for the associated logical channel on the uplink radio bearer. It is expected that an ANBR message will be sent whenever the RAN finds it reasonable or useful to notify the UE about a change in the recommended bitrate, such that the FLUS source is generally provided with up-to-date recommended bitrate information. Therefore, there is no provision for explicit bitrate recommendation request (nor need for such request) from the UE in RAN signaling based uplink assistance.
The UE, via its MAC entity, may send an ANBRQ (ANBR Query) message to query the RAN for updated recommended bitrate, i.e., ANBR information. An ANBRQ is typically sent by the UE when it wishes to seek RAN recommendation on increasing the bitrate of its uplink transmission on the logical channel identified in the request. Should the RAN determine that a higher bitrate can be supported, it is expected to transmit an updated ANBR in response.

5.4.4
Uplink assistance in the context of QoS

The radio bearer associated with ANBR and ANBRQ messaging can be either a GBR bearer/GFBR flow or non-GBR bearer/non-GFBR flow. The following descriptions apply to the various scenarios described below on MTSI or non-MTSI based FLUS instantiations in the context of GBR bearer/GFBR flow vs. non-GBR bearer/non-GFBR flow.

For either MTSI-based or non-MTSI-based FLUS system:

-
In the case of GBR bearer/GFBR flow, and assuming GBR/GFBR < recommended bitrate < MBR/GFBR, the RAN may send ANBR recommending UE transmission at an uplink bitrate R1 greater than the current rate R0. This recommendation shall stand until the RAN sends another ANBR recommending UE transmission at a different bitrate.

-
In the case of non-GBR bearer/non-GFBR flow, the RAN may send ANBR recommending UE transmission at an uplink bitrate R1 greater than the current rate R0.  This recommendation stands until the RAN sends another ANBR recommending UE transmission at a different bitrate.

END OF FOURTH CHANGE
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