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1 Introduction

The current definition of QoS parameters associated with the QCI definitions have packet delay and loss rate defined. The QoS grant procedures as part of the dedicate bearer assignment to the UE have an MBR (Maximum Bit Rate) and GBR (Guaranteed Bit Rate) associated with it apart from the TFT filters that map the IP Flows to the RAN QoS flows. It is assumed that the bit rates provided are the bit rate that need to be applied at the application layer prior to adding of any Transport / Network / L2 / L1 header information to the packet.
(3GPP -23.203 Table 6.1.7: Standardized QCI characteristics : Release 8)
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1.1 Bearer architecture in LTE
The following figure shows the bearer architecture as illustrated in 38.804.  
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Figure 1 : Bearer Architecture from 38.804
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Figure 2: Mapping across IP and RAN QoS bearers

1.2 Gold/silver/bronze

A possible realization in the markets is to use QCI 6 for gold, QCI 7 for silver and QCI 8 for bronze users. Since QCI affects how scheduling weights are determined at eNB, QCI 6 will get higher scheduling weight than others. Throughput achieved will be in proportion to the ratio of scheduling weights. Throughput expectations on the channel will be useful in the UE so that the individual applications can tune their behaviours and cannot be detected by the UE based on the channel conditions and the channel busyness.
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Figure 3 : Illustration showing the GBR / non-GBR bearers including the AMBR policy locations

2 Discussion

2.1 Implications on best-effort traffic

Even for best-effort traffic, there is a possibility of the users in the network being classified based on payment plans. The UE is directly privy to this information on how the network plans to do the scheduling and the throughput performance to expect in a given network. Note that the throughput can also depend on the current congestion seen in th network as well.

2.2 Implications on QoS flows with GBR
The MBR and GBR information provided is a bit rate announced to the UE, but does not carry the window over which to perform the averaging over. 

Also, when MBR and GBR have different values, generating packets from the application at the rate the UE will be served cannot be easily determine in realtime particularly with varying channel conditions. 
2.3 Implications on QoS flows with non-GBR

This is even harder for non-GBR bearers. This includes both downloadable OTT(over-the-top) applications and pre-packaged applications like IMS / RCS based services. The issue is highlighted with VT as a service requiring better input from the network for proper functioning.

Note that video flow of the VT service is enabled through non-GBR bearers in several markets. For policing purposes even if it is done only in the network, the application needs to know when the packets will be dropped in the network and act accordingly. Different services require different averaging window e.g., for VT service, it is best to average across two I-Frame intervals. VT has end-to-end rate adaptation techniques defined. This still requires a full round-trip in terms of the reaction time. A tighter control at the sender side adapting to changing channel conditions is preferable for a smoother operation.
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Figure 4 : Illustration of application behaviour requiring both end-to-end and local control to allow for receiver and source controlled behaviour for consistent operation.

The window size used by the network is determined by the core network associated with each QoS flow granted. There will be control exercised on the default bearer as well based on the class of the UE’s subscription (e.g., gold/silver/bronze). For AS, this window size parameter will impact the manner of grants provided to the UE based on the RAN scheduling and will have implications on the service sitting on the bearer.

Instantaneous bitrate that the gNB is expecting to provide the UE will be used in the UE for choices of bitrates to use both for the Tx on UL and providing indications to the far-end for Rx. The far-end can be server or a far-end UE. Based on conditions, certain applications may choose to not be available due to expected degraded performance. Note that the instantaneous bitrate is to be applied over the window size provided to the UE associated with that bearer.
3 Summary
Proposal 1: Allow to optionally signal the window size to the “enforcement” points together with the relevant QoS parameters (GBR, MBR, AMBR of different kinds) to RAN, UE, UPF.

Proposal 2: Based on a request for the UE, gNB should provide the instantaneous bit rate to the UE for specific radio bearers in order to allow the application to adapt the media codec to the expected network throughput
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