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Abstract of the contribution: Propose a solution related to KI9 to allow AS awareness of data cap information imposed by the network.
1 Discussion
WT#4 is related to network exposure, specifically on network related information can be exposed towards the application layer. This paper proposes to send data rate limiting information to application layer in the AS/AF.
It is common practices that mobile network performs data rate shaping for various reasons (e.g, exceeding quota, network congestion for lower tier customers, etc). See below for some rate plan examples found in USA.  
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Ref: https://www.t-mobile.com/tv-streaming/binge-on, https://www.verizon.com/support/important-plan-information/, https://www.att.com/plans/wireless/



From AS perspective, the bitrate “cap” which is done by the mobile network can induce more delay in bandwidth negotiation with the UE; hence inducing bad QoE. On the other hand, if AS is aware of the intentional bitrate capping by the network, then the overall codec rate selections can be improved (see illustration below).
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Ref: https://github.com/mjoras/sadcdn/blob/main/materials/117/SADCDN%20IETF%20DISPATCH.pdf



2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-70 as follows.
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Table 6.0-1: Mapping of Solutions to Key Issues
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6.X	Solution #X: Data rate limit information exposure to AS/AF
[bookmark: _Toc92875661][bookmark: _Toc500949098][bookmark: _Toc93070685][bookmark: _Toc148498833]6.X.1	Key Issue mapping
This solution is for Key Issue #9, which enables XR related network information exposure towards the application layer.
[bookmark: _Toc93070686][bookmark: _Toc500949099][bookmark: _Toc148498834][bookmark: _Toc92875662]6.X.2	Description
For media steaming application, multiple codec rate can be selected based on bandwidth estimation by the application layer. If the network invokes rate limiting function toward a particular UE, it could affect the speed /time it takes to find the right codec rate which affect the overall user experiences. For example, UPF, when invoking the DL rate limiting function, may include this rate limit information toward the AF/AS via the user plane. The 5GS may also expose the AMBR info to the trusted third party which can also be used to derive the rate limiting information.
6.X.3	Procedures
The solution is to allow UPF5GS to indicate the rate limiting information, via inband, to AS/AF as follow:
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Figure 6.x.3-1: DL rate limit exposure to AS/AF

0.  AF/AS subscribes to 5GS for exposure of rate limiting & AMBR information.
1. The application in the UE is sending user data in the UL direction to the AS.

2. 5GS e.g. UPF, based on existing operator defined rate shaping policy, determines that DL data rate for this UE can’t exceed certain threshold (e.g, 2MB/s). 5GS entity can also obtain the AMBR for the UE and PDU session.
NOTE: 	Internal trigger maybe based on e.g, checking Server Name Indication (SNI) in TLS protocol to ensure AS provider and operator has SLA in place to receive this rate limiting information. Other triggering mechanism, based on implementation, is not excluded. 
3.	5GS e.g. UPF includes the DL rate limiting information as data exposure elements to the AF/AS via user-plane.  5GS can also provides the UE AMBR or session AMBR to the AS/AF.

4.	Application in the AS uses this DL rate limiting information and UE AMBR/session AMBR to perform codec rate selection with the UE.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
UPF
· Includes the DL rate limiting & AMBR information as an exposure data to AF/AS via inband.
Editor’s note: Protocol to be used for including this information at N6 is FFS.

END OF CHANGES
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