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Abstract: This paper proposes a new solution for KI#9 on quick exposure of the available data rate to the AF to support dynamic codec changes in the AS.
1.  The monitoring data rate and the “available data rate”
The monitoring data rate defined in clause 5.45.4 of TS23.501 is the data rate currently used by the QoS Flow. This monitoring data rate is not useful for the XRM AS (Application Server) in the DN, since the XRM AS can measure such used data rate by itself.
However, the available data rate of the QoS Flow is beneficial for the XRM AS, the XRM AS can dynamically change its near future codec of the XRM stream to match the available data rate. The available data rate is the following and the near future (e.g. the next 2s) data rate can be provided by the NG-RAN and is also the following near future data rate supported by NG-RAN for the QoS Flow.
2. Exposure of the available data rate
The available data rate can only be provided by NG-RAN based on its radio resources scheduling for the QoS Flow, the available data rate provided by the NG-RAN is further forwarded to the AF either via the Control Plane (NG-RANAMFSMFPCF/NEFAF) or the User Plane (NG-RANUPFNEF/AF). 
3. Available data rate Monitoring and Exposure
The available data rate is the following and the near future (e.g. the next 2s) data rate provided by the NG-RAN and is supported by NG-RAN for the QoS Flow.
The QoS Monitoring and exposure for available data rate allows the exposure of the UL and/or DL available data rate per QoS flow at the NG-RAN and it can be applied to a Non-GBR or GBR QoS flow. 
The AF may request to report the available data rate in the requested QoS to the NEF/PCF. The PCF may generate the available data rate monitoring in the PCC rule to the SMF based on the AF's request or local policies. The SMF may configure the NG-RAN to perform and report QoS monitoring for available data rates based on the received PCC rule from PCF. According to the QoS Monitoring request for UL and/or DL available data rate from the SMF, the NG-RAN is required to provide the available data rate for the QoS Flow based on its radio resources scheduling and to report the available data rate as instructed.
The 5GS may also expose the AMBR info to the trusted third party which can also be used to derive the rate limiting information.  Such information may be less dynamic than the monitored available data rate and therefore can be reported directly to the AF when it requests for it.
2. Text Proposal
[bookmark: _Toc324232211][bookmark: _Toc421821979][bookmark: _Toc326248702]It is proposed to capture the following changes vs. TR 23.700-70.
[bookmark: _Toc517082226]* * * * First change (all new texts)* * * *
6. X	Solution #x: Available Data Rate Monitoring and Exposure
[bookmark: _Toc500949098][bookmark: _Toc93070685][bookmark: _Toc97526926][bookmark: _Toc92875661]6. X.1	Key Issue mapping
This solution is for KI #9 Enhancement for XR related network information exposure.
[bookmark: _Toc97526927]6. X.2	Description
The monitoring data rate defined in clause 5.45.4 of TS23.501 is the data rate currently used by the QoS Flow. This monitoring data rate is not useful for the XRM AS (Application Server) in the DN), since the XRM AS can measure such used data rate by itself.
However, the available data rate of the QoS Flow is beneficial for the XRM AS, the XRM AS can dynamically change its following near future codec of the XRM stream to match the available data rate. The available data rate is the following and the near future (e.g. the next 2s) data rate can be provided by the NG-RAN and is also supported by the NG-RAN for the QoS Flow.
The available data rate can only be provided by NG-RAN based on its radio resources scheduling for the QoS Flow, the available data rate provided by the NG-RAN is further exposed to the AF either via the User Plane (from NG-RAN  to UPF  to NEF/AF) which is described in clause 6.x.3.1 or the Control Plane (from NG-RAN to AMF  to SMF  to PCF/NEF  to AF) which is described in clause 6.x.3.2. 
The 5GS may also expose the AMBR info to the trusted third party which can also be used to derive the rate limiting information.  Such information may be less dynamic than the monitored available data rate and therefore can be reported directly to the AF when it requests for it.
[bookmark: _Toc97526928]6. X.3	Procedures
6. X.3.1		Exposure of Available Data Rate via User Plane

 Figure 6. x.3.1-1: Quick Exposure of Available Data Rate via User Plane 
0. The PDU Session for the XRM service is established. 
1. If the XRM AF does not locate at trusted domain, the AF sends the Nnef_AFsessionwithQoS_Create Request to the NEF. If the XRM AF is located at trusted domain, the AF sends the Npcf_PolicyAuthorization_Create Request to the PCF.
The request message includes the UL and or DL available data rate monitoring (i.e. produce and report) requirements (e.g. per 5 seconds or change of available data rate over a threshold), and/or exposure of rate limiting & AMBR information which steps 3, 4 and 5 are skipped. 
2. The PCF sends Npcf_SMPolicyControl_UpdateNotify request (SDF PCC rule) to the SMF. The SDF PCC rule includes the monitoring rule of available data rate.
3. The SMF creates a new QoS Flow based on the received PCC rule and sends the Namf_Communication_N1N2MessageTransfer request () to AMF. The message includes the monitoring profile of the available data rate, i.e. the available data rate producing and report (e.g. after per 5 seconds or change of available data rate over a threshold).
The SMF also provides the report destination information of available data rate to the UPF if the user plane based report is used.
4. AMF forwards the N2 Message () to the RAN to create a QoS Flow. 
5. After the QoS Flow is established, the RAN produces the available data rate of the QoS Flow based on its radio resources scheduling and reports the available data rate to the UPF based on the reporting profile provided by the SMF.
6. The UPF sends the received UL/DL available data rate to the AF (step 6a) (via NEF with step 6b and step 6c) or via the data path to the AS through N6. 
The other data rate information that may be exposed include AMBR for the UE and PDU session, and rate limiting information if UPF performs rate shaping policy.   The AMBR information may also be reported directly by NEF to AF without involving UPF in step 6c.
7. After receiving the UL/DL available data rate, the AF/AS may change the following near future codec to match to available data rate.
6. X.3.2	Available Data Rate Exposure via Control Plane

 Figure 6.x.3.2-1: Quick Available Data Rate Exposure via Control Plane
0. The PDU Session for the XRM service is established. A QoS Flow is established for the XRM service stream and UL and or DL available data rate monitoring (i.e. produce and report) is requested from the AF to NG-RAN via NEF, PCF and SMF as described in steps 1 to 5 in clause 6.x.3.1. 
1. The RAN produces the available data rate of the QoS Flow based on its radio resources scheduling and reports the available data rate to the AMF based on the reporting profile provided by the SMF (e.g. after per 5 seconds or change of available data rate over a threshold).
2. The AMF forwards the received UL/DL available data rate to the SMF.  
3. The SMF forwards the received UL/DL available data rate to the PCF.
4. The PCF sends the received UL/DL available data rate to the AF (via NEF).  
The AMBR information may be reported directly by NEF to AF without involving UPF if AF subscribed in step 0.
5. After receiving the UL/DL available data rate, the AF/AS may change the following near future codec to match to available data rate.
[bookmark: _Toc97526929]6. X.4	Impacts on services, entities and interfaces
AF:
· Provides the available data rate monitoring and exposure requirements associated with the QoS requirements for the service data flow.
· Change its following near future codec based on the received available data rate exposed from the 5G network.
PCF:
· Generates the PCC rules including available data rate monitoring and exposure rules.
· Forwards the received UL/DL available data rate from the SMF to AF (via NEF).
SMF:
· Commands the NG-RAN to produce and report the UL/DL available data rate based on the received PCC rules from PCF.
· Forwards the received UL/DL available data rate from RAN to the PCF.
· Provides the report destination information of available data rate to the UPF if the user plane based report is used.
UPF:
· Exposes the data rate information (UL/DL available data rate from RAN, UE AMBR or session AMBR, rate limiting information) to the AF (via NEF), or to AS via N6
RAN:
· Produces the UL/DL available data rate based on its radio resources scheduling and reports the UL/DL available data rate to SMF (via AMF) or to UPF via UL GTP-U header based on the available data rate monitoring profile from the SMF.
· [bookmark: _GoBack]Editor’s note: Whether it is feasible for the RAN to provide available data rate for the non-GBR QoS Flow when there are multiple UEs and multiple applications competing with the radio resources of the RAN. 
· NOTE:	Whether the RAN can provide UL/DL available data rate will require confirm from RAN WGs.

* * * * End of change* * * *
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