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Abstract of the contribution: open issues for further study are added to solution #5.
1. Discussion
Following open issues are added to solution 5, the text quoted from the solution is shown in Italic:
Issues #1
The server has supported monitoring the E2E service data rate, but it is still beneficial to report the UE data rate in 5GS link, since it can help the server to judge the bottle neck is in 5GS or the other transport network between the server and the client. 

However, there is no description explaining the usage and benefits for the server from being aware of the UE data rate in 5GS, hence the below EN is added:
Editors’ note: Why and how the server uses the UE data rate in 5GS link is FFS.
Issue #2
The congestion information could reflect the degree of RAN congestion and performance of the NG-RAN for the service. This information could be obtained by the NG-RAN.
There is no information on what ‘congestion’ is and given it is something in NG-RAN, RAN WGs must be involved.
Editors’ note: The definition of congestion information is FFS and requires input from RAN WGs.
Issue #3
The AF subscribes the data rate for the service flow, the normal data transmission interruption event of the UE, and the congestion information.
On the information provided to AF, there is no description how the timing requirements can be met, how fast&frequent it needs to be provided not how it is used.
Editors’ note: How the congestion information is delivered to the AF to trigger rate adaptation in timely manner is FFS.

Editor's note: How fast and frequent would the information need to be provided to the AF is FFS.

Editors’ note: How the congestion information is used by AF for application rate adaptation FFS.
Issue #4
The SMF generates the QoS Monitoring configuration for UPF: data rate measurement indication, data rate measure frequency, date rate report threshold.
Missing description of how the report threshold is determined.

Editor's note: How the report threshold is determined is FFS.

Issue #5
The RAN reports the congestion information and the normal data transmission interruption event ( i.e. the data transmission interruption due to handover or redirection) to the UPF.
On the information provided by NG-RAN, there is no description how the timing requirements can be met, how fast&frequent it needs to be provided.
Editor's note: How fast and frequent would the information need to be provided by NG-RAN to the UPF is FFS.
Editors’ note: How the normal data transmission interruption is provided tby NG-RAN the AF in a timely manner is FFS and requires input from RAN WGs.
Proposal

It is proposed to add Open issues requiring further study are added to the solution #5 to the TR 23.700-60 "Study on architecture enhancement for XR and media services"

START OF CHANGES
6.5.2
Description
<The useful information to enable application codec/rate adaptation>

<UE data rate >
In general, the data throughput will impact server transmission data rate, and additionally may impact the coding efficiency. The more efficient decoding means the less data throughput but the more power consumption. Hence, the data transmission rate can help the server to do the decision more efficient. The server has supported monitoring the E2E service data rate, but it is still beneficial to report the UE data rate in 5GS link, since it can help the server to judge the bottle neck is in 5GS or the other transport network between the server and the client. 
Editor's note: Why and how the server uses the UE data rate in 5GS link is FFS.
<The normal data transmission interruption event>
Additionally, due to UE mobility, the UE handover/redirection may cause the data transmission interrupt for a while, i.e. the data rate=0 event. After the handover/redirection finished, the data rate will be resumed. For this event, it is not necessary for the server to decrease its service data throughput or increase the decoding efficiency. Otherwise, as the log figure shown, T1 is the start time of UE handover/redirection, T2 is the end time of handover/redirection, during the period between T2 and T3, there is no data transmission. The reason is Application server stop the service data transmission when it monitors the link data rate decreases to 0. Actually, the server doesn’t need to stop the data transmission, since it is the normal data transmission interruption and will recover soon.
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Figure 6.X.2-1: log for UE redirection procedure
<The congestion information>
The congestion information could reflect the degree of RAN congestion and performance of the NG-RAN for the service. This information could be obtained by the NG-RAN. It could help the application server to take certain actions, e.g. adjust the codec method, timely to better fit the network conditions. 
Editor's note: The definition of congestion information is FFS and requires input from RAN WGs.
Hence, exposure of the UE data rate for the XRM and the normal data transmission interruption event, and the congestion information is beneficial for the server to adjust its codec and data throughput.

At release#17, the UPF has already supported to exposure the UE data rate for a QoS flow granularity but the procedure is not defined. The solution proposes to allocate QoS monitoring rule for the UPF to measure and report the data rate for a QoS flow.

The normal data transmission interruption is due to UE handover, redirection. In general, during UE handover/redirection procedure, the data transmission is interrupted. But when UE and RAN support DAPS handover as defined in TS38.300[X], the data transmission is not interrupted. Furthermore, intra RAN handover/redirection is transparent to the CN. Hence, only the NG RAN can suitable detect the normal data transmission interruption event.
The solution is based on the existing Network Exposure functionality with the following enhancement:

-  The AF subscribes the data rate for the service flow, the normal data transmission interruption event of the UE, and the congestion information.
Editor's note: How the congestion information is delivered to the AF to trigger rate adaptation is delivered in timely manner is FFS.
Editor's note: How fast and frequent would the information need to be provided to the AF is FFS.
Editor's note: How the congestion information is used by AF for application rate adaptation FFS.
-  The PCF generates the QoS monitoring policies for the data rate measurement, the normal data transmission interruption event measurement, the congestion information measurement.
-  The SMF generates the QoS Monitoring configuration for UPF: data rate measurement indication, data rate measure frequency, date rate report threshold.
Editor's note: How the report threshold is determined is FFS.

-  The SMF generates the QoS Monitoring configuration for RAN: normal data transmission interruption event measurement indication, congestion information measurement indication.


-  The UPF enables the data rate measurement and report the measured data rate. The UPF also detects and reports the normal data transmission interruption and the congestion information.
-  The RAN reports the congestion information and the normal data transmission interruption event ( i.e. the data transmission interruption due to handover or redirection) to the UPF.
Editor's note: How fast and frequent would the information need to be provided by NG-RAN to the UPF is FFS.
Editor's note: How the normal data transmission interruption is provided by NG-RAN the AF in a timely manner is FFS and requires input from RAN WGs.
END OF CHANGES
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