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CHANGE 1: New clause 5.7

5.7
Network Assistance 

5.7.1
Introduction

The Network Assistance (NA) feature enables a UE that is receiving a downlink media stream to improve the QoE of the media streaming session, by being able to request two distinct facilities from the Network Assistance Server (NAssS), which is hosted by a Media AF.  
The first facility is the bitrate recommendation. This enables the UE to start a downlink streaming session at the most appropriate bitrate for the network conditions at hand, or to obtain a non-committal recommendation for an upcoming nominal time period during a media streaming session. The 5GMS client may provide additional information, such as available media versions, in terms of the required bit-rates, to the NAssS. 
The NAssS provides the response with the recommendation of the highest suitable downlink media streaming bitrate for the indicated time period. The recommended rate is based on network estimations or predictions of available link bandwidth for the ensuing period of time. The recommended rate is neither enforced by the network, nor does the network make any commitment that the recommended rate will be honoured. 
The second facility is the delivery boost. The 5GMS client uses this function to indicate to the network that a temporary boost, i.e. a temporary increase of network throughput for this client, would be needed in order to avoid the risk of media playback stalling due to buffer under-run, which could otherwise occur during the next media segment or soon after. Throughput boosting may be used also at the start of a playback session to shorten the time to start media playback, giving a better experience for the user. 
The Network Assistance protocol consists of two phases:

1. Between the UE (Media Session Handler) and the Media AF (hosting the NAssS);

2. Between the Media AF (hosting the NAssS) and the RAN control function.

Phase 1 of the Network Assistance protocol is specified as part of the 5GMS. For phase 2 of the Network Assistance protocol there are several possible methods in principle for its realisation:
· Re-use of existing 5GS core network functions and APIs, with or without the definition of new features as may be required – this method is FFS;

· Specification outside of 3GPP;
· By way of third-party implementation – this method is assumed to be the case with Release 15 Network Assistance for PSS. With this case, both how the NAssS arrives at the bitrate recommendation, and how the delivery boost request is relayed to the RAN, as well as the respective responses from the RAN to the AF hosting the NAssS, is achieved via third-party mechanisms within the Core Network and Radio Access Network. A more direct interface could be utilised between the AF and RAN than the interface used, for example, to the PCF, to execute policy and charging operations.
Network Assistance is performed within dedicated NA sessions that are a part of the Media Session Handler procedures. Only 5GMS clients that have been granted an NA session by the NAssS may perform the NA procedures. This enables the NAssS to enforce QoE policy that can include the access to NA by certain 5GMS cleints only, such that authorisation to use NA facilities can be verified once at the granting of an NA session and does not need to be done per NA request from the 5GMS client.
Figure 5.7-1 shows the end-to-end chain of downlink Network Assistance procedures, containing the two stages of NA protocol between the 5GMS client and NAssS (protocol NA-1), hosted in an AF, and between the AF hosting the NAssS and the RAN (protocol NA-2). Only the former part is within the scope of the 5GMS.
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Figure 5.7-1: Downlink Network Assistance end-to-end chain
A further approach available for realisation of the Network Assistance function is based upon re-use of the existing ANBR/ANBRQ signalling as specified in ... In this case the Network Assistance function in the 5GMS client does not communicate with the NAssS hosted in the Media AF, rather it utilises a UE-internal facility to access the RAN modem driver to access ANBR signalling operations and to receive corresponding responses from the network.
5.7.2
Procedures for downlink Network Assistance
5.7.2.1

NA session intiation
The 5GMS client requests to initiate an NA session with the Media AF hosting the NAssS.

If the request fulfils any pre-requisites for access to NA functionality, for example policy and charging, then the NAssS responds with a confirmation that the NA session has been established.
[placeholder for sequence diagram]
5.7.2.2

NA bitrate recommendation
The 5GMS client requests a bitrate recommendation for a downlink media session from the Media AF hosting the NAssS. A unique identifier for the downlink media session is provided by the 5GMS client.
If the set of available bitrates is provided with the request then the NAssS responds with the recommended bitrate. If the bitrate recommendation would be lower than the lowest value from the set of available bitrates, then the actual recommended bitrate is provided.

If no set of available bitrates is provided with the request then the NAssS responds with the recommended bitrate.
[placeholder for sequence diagram]

5.7.2.3
NA delivery boost
The 5GMS client requests a downlink delivery boost. A unique identifier for the downlink media session is provided by the 5GMS client. The NAssS responds positively if the RAN accepted to perform the boost, otherwise it responds negatively.

[placeholder for sequence diagram]

5.7.2.4

NA session termination

The 5GMS client requests to terminate an NA session with the Media AF hosting the NAssS. The unique identifier of the NA session to be terminated is provided by the 5GMS client.

The NAssS responds positively if the indicated session could be terminated, and negatively otherwise.

[placeholder for sequence diagram]

END OF CHANGE 1

CHANGE 2: Modification of clause 6.5
6.5
Network Assistance 










6.5.1
Introduction

The Network Assistance (NA) feature enables a UE that is transmitting an uplink media stream to improve the QoE of the media streaming session, by being able to request two distinct facilities from the Network Assistance Server (NAssS), which is hosted by a Media AF.  
The first facility is the bitrate recommendation. This enables the UE to start a streaming session at the most appropriate bitrate for the network conditions at hand, or to obtain a non-committal recommendation for an upcoming nominal time period during a media streaming session. The 5GMS client may provide additional information, such as available media versions, in terms of the required bit-rates, to the NAssS. 
The NAssS provides the response with the recommendation of the highest suitable uplink media streaming bitrate for the indicated time period. The recommended rate is based on network estimations or predictions of available uplink bandwidth for that UE and uplink session for the ensuing period of time. The recommended rate is neither enforced by the network, nor does the network make any commitment that the recommended rate will be honoured. 
The second facility is the delivery boost. The 5GMS client uses this function to indicate to the network that a temporary boost, i.e. a temporary increase of uplink network throughput for this client, would be needed in order to avoid the risk of media provision stalling due to, for example, buffer over-run, which could otherwise occur during the next media segment or soon after. Throughput boosting may be used also at the start of an uplink session to shorten the time to, for example, start media playback at the receiving end, giving a better experience for the user. 
Both how the NAssS arrives at the bitrate recommendation, and how the delivery boost request is relayed to the RAN, as well as the respective responses from the RAN to the AF hosting the NAssS, are out of scope for the present specification. They can be achieved via third-party mechanisms within the Core Network and Radio Access Network, whereby a more direct interface is utilised between the AF and RAN than the interface used, for example, to the PCF, to execute policy and charging operations.
Network Assistance is performed within dedicated NA sessions that are a part of the Media Session Handler procedures. Only 5GMS clients that have been granted an NA session by the NAssS may perform the NA procedures. This enables the NAssS to enforce QoE policy that can include the access to NA by certain 5GMS cleints only, such that authorisation to use NA facilities can be verified once at the granting of an NA session and does not need to be done per NA request from the 5GMS client.

Figure 6.5-1 shows the end-to-end chain of uplink Network Assistance procedures, containing the two stages of NA protocol between the 5GMS client and NAssS (protocol NA-1), hosted in an AF, and between the AF hosting the NAssS and the RAN (protocol NA-2). Only the former part is within the scope of the 5GMS.
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Figure 6.5-1: Uplink Network Assistance end-to-end chain

6.5.2
Procedures for uplink Network Assistance

6.5.2.1

NA session intiation

The 5GMS client requests to initiate an uplink NA session with the Media AF hosting the NAssS.

If the request fulfils any pre-requisites for access to NA functionality, for example policy and charging, then the NAssS responds with a confirmation that the NA session has been established.

[placeholder for sequence diagram]

6.5.2.2

NA bitrate recommendation

The 5GMS client requests a bitrate recommendation for an uplink media session from the Media AF hosting the NAssS. A unique identifier for the uplink media session is provided by the 5GMS client.

If the set of available bitrates is provided with the request then the NAssS responds with the recommended bitrate. If the bitrate recommendation would be lower than the lowest value from the set of available bitrates, then the actual recommended bitrate is provided.

If no set of available bitrates is provided with the request then the NAssS responds with the recommended bitrate.
[placeholder for sequence diagram]

6.5.2.3
NA delivery boost

The 5GMS client requests an uplink delivery boost. A unique identifier for the uplink media session is provided by the 5GMS client. The NAssS responds positively if the RAN accepted to perform the boost, otherwise it responds negatively.

[placeholder for sequence diagram]

6.5.2.4

NA session termination

The 5GMS client requests to terminate an NA session with the Media AF hosting the NAssS. The unique identifier of the NA session to be terminated is provided by the 5GMS client.

The NAssS responds positively if the indicated session could be terminated, and negatively otherwise.

[placeholder for sequence diagram]

END OF PROPOSED CHANGES
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