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==== Change option A ====
9.2.6
Boosting Non-Guranteed QoS
9.2.6.1
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.
9.2.6.2
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. 
9.2.6.3
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.

9.2.6.4 
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
	Shortest RTT as query and response is sent directly between UE and eNB/gNB as MAC CE message
	Additional delays in request and response due to transport of message over HTTP/TCP/IP and routing request/response through UNA server, which forwards request/response to/from eNB/gNB which could be geographically separated from the UNA server (e.g., for economics, UNA server may be centrally located in PLMN and not at edge of RAN)

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

	Congestion Control
	RAN has already defined back-off timer for requests
	Need to define this in SA4

	API
	Can operate without API where UE triggers ANBR-query.  Can also operate with non-standardized API as is already done for MTSI clients and most other SA4 services.

If standardized API is desired, can leverage semantics of MBMS API [3].
	Requires API between UNA server and eNB/gNB which is not standardized.


==== or Change option B ====
12
Uplink Assistance for FLUS using RAN Signalling
12.1
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.
12.2
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. 
12.3
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.

12.4 
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
	Shortest RTT as query and response is sent directly between UE and eNB/gNB as MAC CE message
	Additional delays in request and response due to transport of message over HTTP/TCP/IP and routing request/response through UNA server, which forwards request/response to/from eNB/gNB which could be geographically separated from the UNA server (e.g., for economics, UNA server may be centrally located in PLMN and not at edge of RAN)

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

	Congestion Control
	RAN has already defined back-off timer for requests
	Need to define this in SA4

	API
	Can operate without API where UE triggers ANBR-query.  Can also operate with non-standardized API as is already done for MTSI clients and most other SA4 services.

If standardized API is desired, can leverage semantics of MBMS API [3].
	Requires API between UNA server and eNB/gNB which is not standardized.
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