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1 Introduction

TR 26.939 documents use cases on uplink streaming leveraging assistance information, and correspondingly, the FLUS system architecture in TS 26.238 depicts assistance information related functional entities, residing in the network and the UE, which rely on the F-A reference point for the reception of assistance information. This document discusses some of the components of stage 2 and stage 3 work to be done regarding assistance information functionality in the FLUS context.
The current FLUS system architecture, depicting sub-functions at the network and device sides, is shown in Figure 1 below.
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Figure 1: FLUS System Architecture (copy of Fig. 4.2-2 in TS 26.238)

As shown in the diagram, the Assistance Sender in the network collects Assistance information from one or more Assistance data resources, and provides that information to the Assistance Receiver in the FLUS Source/UE via the F-A reference point. For simplicity, in the rest of this document, the terms Assistance Receiver and Assistance Sender are abbreviated as ‘AR’ and ‘AS’, respectively. The implementation of the AR and AS, as well as their associated internal interfaces in the UE and the network, are outside the scope of the E-FLUS work item. The following description on Assistance information functionality is documented in TS 26.238 :
“Assistance Sender and Receiver (F-A): The Assistance Receiver on the FLUS source receives assistance messages. The messages could affect the behaviour of the FLUS media function in the FLUS source. Examples of remotely-provided assist information may pertain to network related conditions, viewership or engagement information from content recipients, or user preference data. An example recommendation issued by the UE-based Assistance Receiver to the Media Source is to only upload the first 5 seconds of video to the network FLUS sink, due to current absence of viewership of the live uplink streaming content.”

The highlighted text above indicates that the essence of stage 2 and 3 work on Assistance information is not about which UE functionality or how that entity would mediate operation of the FLUS media function (‘Media Source’ in the FLUS architecture). The relevant tasks are to define the interaction procedures, information types, message parameters, and encoding format of Assistance information messaging exchange over the F-A reference point.
Stage 2 and stage 3 text to be included in TS 26.238 with regards to Assistance information should cover::

- 
Assistance information related procedures for F-A between AS and AR,
-
Protocol interface design and data encoding format for Assistance information message exchange over F-A,
-
Relevant types of Assistance information messages delivered over F-A, and
-
Relevant parameters of Assistance information messages delivered over F-A.
The rest of this DP discusses the first three of the above four items. Discussion/proposal of the last item will be provided in a future contribution.
2
Discussion
2.1
Assistance Information Procedures
Regarding Assistance information procedures, TS 26.238 currently contains a description and call flow diagram on a single interaction – the delivery of an assistance message from the AS to the AR, as shown in Figure 2:
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Figure 2: Assistance Information Message Delivery (copy of Fig. 5.3.2.9-1 in TS 26.238)
For completeness, other procedures should be included in TS 26.238 – e.g., a) discovery by the AR of available Assistance information types available at the AS, and subscription to the Assistance information types of interest to the AR for reception, b) F-A session establishment, and c) F-A session termination. These additional procedures are shown below in Figures 3, 4 and 5.

[image: image3.wmf]A

s

s

i

s

t

a

n

c

e

R

e

c

e

i

v

e

r

A

s

s

i

s

t

a

n

c

e

S

e

n

d

e

r

A

v

a

i

l

a

b

l

e

 

A

s

s

i

s

t

a

n

c

e

 

I

n

f

o

r

m

a

t

i

o

n

(

A

s

s

i

s

t

 

I

n

f

o

 

T

y

p

e

s

,

 

I

n

f

o

T

y

p

e

 

I

D

s

)

A

s

s

i

s

t

a

n

c

e

 

I

n

f

o

 

S

u

b

s

c

r

i

p

t

i

o

n

(

I

n

f

o

T

y

p

e

 

I

D

(

s

)

,

 

S

e

n

d

i

n

g

 

F

r

e

q

u

e

n

c

y

)

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

3

.

7


Figure 3: Assistance Information Discovery and Subscription
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Figure 4: F-A Session Establishment
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Figure 5: F-A Session Termination
2.2
F-A Interface Design and Data Encoding Format
Similar to the proposal from Ericsson in Tdoc S4-190658 [2], it is proposed that the F-A interface be based on HTTP REST design principles and employ OpenAPI (Swagger) as the programming language-agnostic interface description of the RESTful APIs. JSON is proposed to represent the encoding format of the resource data. Doing so would maintain alignment with the 5GC Service Based Architecture (SBA) design principles and associated protocols supported over Service Based Interfaces (SBI) as defined by CT3 in TS 29.500 [3]. Note that whereas TS 29.500 mandates the use of the HTTP/2 protocol, SA4 might consider allowing in addition or as alternative to HTTP/2 the use of HTTP/1.1 for F-A realization, since the interface is between a network entity and the UE, to maximize interoperability with existing HTTP/1.1 protocol implementations by UEs. The HTTP/2 usage as required in SBI implementation pertains strictly to the context of network-internal interfaces.
2.3
Assistance Information Types
It is proposed that the types of Assistance information to be specified in TS 26.238 correspond to the categories documented in TR 26.939:
-
User preference on minimizing unnecessary uplink data traffic; 

-
Processing load on the FLUS media processing subsystem in the network; 

-
Downlink distribution method employed by the FLUS system;

-
Measured or predicted live viewership for the uplink streaming content;

-
Measured or predicted live interactive engagement with the uplink streaming content;

-
Status on access network such as available access network types (Wi-Fi, 4G, 5G), and specific to 3GPP RAN technology: availability of excess bandwidth, non-GBR capacity, etc.;

-
Location of the UE in the serving cell coverage area relative to the base station.
User preference data logically corresponds to the subset of subscription data pertaining to service settings. This information is made available to the Assistance Sender which acts, in the case of the 5G System, as an Application Function (AF) in accessing subscription data from the UDR (Unified Data Repository) or the UDM (Unified Data Management) function as described in the 5G system architecture stage 2, TS 23.501 [4]. The AS will subsequently send the subscription data as a FLUS signaling message representing the payload of an application level message sent from the AF to the FLUS service application. 
Information on processing load of the network processing system mainly refers to the ‘Processing’ sub-function in the FLUS system architecture in Figure 1, and which performs media processing upon request from the FLUS Source via the processing_description property as described in Table 5.3.6-1 of TS 26.238. However, it could also refer to the dynamic workload incurred by other entities of the FLUS system, such as the Media Sink or Distribution functions of the network FLUS Sink.
The (streaming-based) downlink distribution method selected by the FLUS system includes PSS and MBMS. Information on the downlink distribution method, along with associated codec and data rate information can be used by the UE to set the uplink transmission data rate of the FLUS Source.

Information on predicted or measured viewership, or the presence/absence of interactive engagement with the uplink streaming content, can cause the FLUS Source to suspend ongoing transmission (or conversely, resume transmission upon previous suspension), or sending either the complete vs. only a portion of the captured and encoded content. Similar to subscription data, this information is sent from the AF to the FLUS service applicationas a FLUS signaling message representing the payload of an application level message. Note that another method for such subscription data delivery from the AS to the UE is in the form of application level messages that are natively defined by the FLUS application.
Various types of information on the available access network technology/technologies, real-time information on the availability or not of excess bandwidth or non-GBR capacity, or ability to support temporary uplink data-rate boost could be used by the UE to increase or decrease the uplink data rate of the FLUS Source.

Information on the current location of the UE in the serving cell relative to the eNB or gNB may be used by the UE to determine whether the uplink transmission rate should be increased or decreased to properly control the corresponding interference introduced in neighboring cells in terms of impairment incurred on the uplink capacity of the neighboring cells.
2 Summary and Recommendation

This discussion paper discusses a number of topics for further stage 2 and stage 3 specification in the E-FLUS work item with regards to the Assistance information functionality. As proposed in Sections 2.1 and 2.2, additional interactions between the Assistance Sender and Assistance Receiver, besides what currently exists in TS 26.238, should be documented in TS 26.238, and that RESTful APIs with JSON-based data encoding should be defined for F-A in alignment with SBA/SBI based 5G system network interfaces as defined in CT3. Section 2.3 identifies the relevant types of Assistance information, delivered over F-A, to be standardized.
It is proposed that the MTSI group agree on the proposed additions to F-A related stage 2 text, F-A interface design principles, and the way forward on defining stage 3 Assistance information types, as described in this DP. 
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