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Abstract: Proposes the Non-GBR QoS Notification Control Report to help the codec changes in the AF
1.  Non GBR QoS Flow for XRM service Stream
In the Pre-R18, the QoS Notification Control (QNC) w/o alternative QoS profile are defined in clause 5.7.2.4 of TS 23.501.
The QNC and alternative QoS profile is only defined for the GBR-type QoS Flow. Since the QNC notification is defined as "GFBR can no longer be guaranteed" or "GFBR can be guaranteed again", only the GBR-type QoS Flow is associated with GFBR, and Non-GBR QoS Flow is not associated with GFBR.
One of the key XRM service is the cloud gaming, cloud gaming is the consumer type application with very high bitrate, and normally, consumer type application with very high bitrate are not allocated with GBR type QoS Flow, because 1) there are too much consumer users, and the 5G network cannot provide such large number of GBR type QoS Flow with high bitrate. 2) GBR type QoS Flow normally needs the 5GS network to reserve some network resources especially for the expensive radio resources. So the GBR type QoS Flow is more expensive than the Non-GBR QoS Flow and the GBR QoS Flow can provide more valuable incoming for the operator, and Business application can offer such expensive GBR type QoS Flow while the normal consumer users are not willing to pay such high rate credit GBR type QoS.
All-in-all, it is assumed that the some XRM service streams are carried on the non-GBR QoS Flows. In such case, the R18 needs to study the QNC and alternative QoS profile mechanism for the GBR QoS Flow to be used in the non-GBR QoS Flow.
2. Non-GBR QoS Notification Control Report
If the non-GBR QoS Flow is used for the XRM service stream, the QNC similar Notification control mechanism is needed for the non-GBR QoS Flow.
[bookmark: _GoBack]Since there is no explicit bitrate defined for the non-GBR Flow, but all the non-GBR Flows share the APN-AMBR and UE-AMBR, i.e. in fact, there is the available mean bit rate for the non-GBR flow. The available mean bit rate is the bitrate with a time windows, e.g. averaging windows, i.e. the (default) averaging windows (e.g. 2000ms in the Table 5.7.4-1 of TS23.501) is also applicable to the Non-GBR 5QI. The available mean bitrate is the bitrate that can be provided by the non-GBR QoS Flow based on the available scheduling radio resource to the non-GBR QoS Flow, The available mean bitrate can be treated as the near-future bitrate and is not the measured value of the current bitrate in the radio interface for the non-GBR QoS Flow. Since the APN-AMBR are shared by the non-GBR QoS Flows, the available mean bitrate for a non-GBR QoS Flow can be (near) to the APN-AMBR. If the change of the available mean bitrate is over a threshold based on the available scheduling radio resources for the non-GBR QoS Flow, the RAN will provide a non-GBR QoS Notification Control Report message that "The available mean bitrate has changed to x kbps" to the SMF, PCF and AF (via NEF), the AF can change the codec based on the report available x kbps bitrates. 
To control the reporting rates, there are two possible way. First one is that the SMF can provide different bitrate span to the RAN, e.g. the three level bitrate span are 0~500kbps, 500~2500kbps, above 2500kpb ~ Ͼ. Only after the available mean bitrate is changed from one bitrate level to another bitrate level, the RAN can generate the non-GBR QoS Notification Control Report Message.  The second on is that the SMF can provide different bitrate changes percentage to RAN, only after the available mean bitrate is changed UP/Down above the change percentage, the RAN will generate the non-GBR QoS Notification Control Report message.  One example of 3 level bitrate change percentage can be 50%, 100%, 200%.
Like the alternative QoS, AF can provide different level mean bitrate (the absolute mean bitrate value, or the bitrate change percentage) to the PCF, and PCF generates an 5QI with different level mean bitrates and associated average window to the SMF, then the SMF provides the QoS profile to the RAN with an 5QI with different level mean bitrates and associated average window. When the available mean bitrate is changed to different bitrate, the RAN generates the non-GBR QoS Notification Control as described above.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc324232211][bookmark: _Toc326248702][bookmark: _Toc421821979][bookmark: _Toc517082226]* * * * First change (all new texts)* * * *
6. X	Solution #x –Mean bit rate change report
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97526926]6. X.1	Key Issue mapping
This solution is for KI #3 5GS information exposure for XR/media Enhancements.
[bookmark: _Toc97526927]6. X.2	Description
In the Pre-R18, the QoS Notification Control (QNC) with and without alternative QoS profile are defined in clause 5.7.2.4 of TS 23.501.
Since there is no explicit bitrate defined for the non-GBR Flow, but all the non-GBR Flows share the APN-AMBR and UE-AMBR, i.e. in fact, there is the available mean bit rate for the non-GBR flow. The available mean bit rate is the bitrate with a time windows, e.g. averaging windows, i.e. the (default) averaging windows (e.g. 2000ms in the Table 5.7.4-1 of TS23.501) is also applicable to the Non-GBR 5QI. The available mean bitrate is the bitrate that can be provided by the non-GBR QoS Flow based on the available scheduling radio resource to the non-GBR QoS Flow, The available mean bitrate can be treated as the near-future bitrate and is not the measured value of the current bitrate in the radio interface for the non-GBR QoS Flow. Since the APN-AMBR are shared by the non-GBR QoS Flows, the available mean bitrate for a non-GBR QoS Flow can be (near) to the APN-AMBR. If the change of the available mean bitrate is over a threshold based on the available scheduling radio resources for the non-GBR QoS Flow, the RAN will provide a non-GBR QoS Notification Control Report message that "The available mean bitrate has changed to x kbps" to the SMF, PCF and AF (via NEF), the AF can change the codec based on the report available x kbps bitrates. 
To control the reporting rates, there are two possible way. First one is that the SMF can provide different bitrate span to the RAN, e.g. the three level bitrate span are 0~500kbps, 500~2500kbps, above 2500kpb ~ Ͼ. Only after the available mean bitrate is changed from one bitrate level to another bitrate level, the RAN can generate the non-GBR QoS Notification Control Report Message.  The second on is that the SMF can provide different bitrate changes percentage to RAN, only after the available mean bitrate is changed UP/Down above the change percentage, the RAN will generate the non-GBR QoS Notification Control Report message.  One example of 3 level bitrate change percentage can be 50%, 100%, 200%.
Like the alternative QoS, AF can provide different level mean bitrate (the absolute mean bitrate value, or the bitrate change percentage) to the PCF, and PCF generates an 5QI with different level mean bitrates and associated average window to the SMF, then the SMF provides the QoS profile to the RAN with an 5QI with different level mean bitrates and associated average window. When the available mean bitrate is changed to different bitrate, the RAN generates the non-GBR QoS Notification Control as described above.

[bookmark: _Toc97526928]6. X.3	Procedures
6. X.3.1	Non-GBR QoS Notification Control Report


 Figure 6.x.3.1-1: Non-GBR QoS Notification Control Report

0. The PDU Session for the XRM service is established, and a non-GBR QoS Flow is established for the XRM service stream. 
1. The RAN detects the available mean bitrate of the non-GBR QoS Flow to be changed to another level and sends a N2 QoS Notification Message "the available mean bitrate of the Non-GBR QoS Flow changes to x kbps" or "the available mean bitrate of the non-GBR QoS Flow increases or decreases x%" to the AMF. The multiple levels of mean bitrate can be provisioned to the RAN by the SMF during the Non-GBR QoS Flow Establishment procedure or during the Non-GBR QoS Flow Modification procedure. The multiple levels of mean bitrate can be bitrate value in kbps or can be bitrate change percentage.
2. The AMF sends Nsmf_PDUSession_UpdateSM Context request ("the available mean bitrate of the Non-GBR QoS Flow changes to x kbps" or "the available mean bitrate of the non-GBR QoS Flow increases or decreases x%") to the SMF.  
3. The SMF sends Npcf_SMPolicyControl_Update request ("the available mean bitrate of the SDF changes to x kbps" or "the mean bitrate of the SDF increases or decreases x %") to the PCF.
4. If NEF is used, the PCF sends the Npcf_PolicyAuthorization_Notify ("the available mean bitrate of the SDF changes to x kbps" or "the available mean bitrate of the SDF increases or decreases x %") to the NEF. 
If the AF locates the trusted domain and the NEF is not used, the PCF sends the Npcf_PolicyAuthorization_Notify ("the available mean bitrate of the SDF changes to x kbps" or "the available mean bitrate of the SDF increases or decreases x %") to the AF. 
5. After receiving the Npcf_PolicyAuthorization_Notify from the PCF, the NEF sends the Nnef_EventExposure ("the available mean bitrate of the stream changes to x kbps" or "the available mean bitrate of the stream increases or decreases x %") to the AF.
6. After receiving the information from PCF/NEF, the AF can determine to change the codec with indicated bitrate.


6. X.3.2		Non-GBR QoS Notification Control 

 Figure 6.x.3.2-1: Non-GBR QoS Notification Control 

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 (XRM stream information and request QoS and additional desired mean bitrate(s)) to the NEF. The additional desired mean bitrate(s) indicate the different possibilities for the codec. 
If the XRM AF locates at trusted domain, the AF sends the Npcf_PolicyAuthorization_Create Request (XRM stream information and request QoS and additional desired mean bitrate(s)) to the PCF.
2. If the NEF is used, the NEF sends The AMF sends ends the Npcf_PolicyAuthorization_Create Request (XRM stream information and request QoS and additional desired mean bitrate(s)) to the PCF as described in step 1b.  
3. The PCF sends Npcf_SMPolicyControl_UpdateNotify request (SDF PCC rule) to the SMF. The SDF PCC rule includes the additional desired multiple mean bitrate(s).
4. The SMF creates a new non-GBR QoS Flow based on received PCC rule and sends the Namf_Communication_N1N2MessageTransfer request (N1 Message, N2 Message (QFI, non-GBR QoS profile with the 5QI , ARP , desired mean bitrate(s)))..
5. AMF sends the N2 Message (QFI, non-GBR QoS profile with the 5QI, ARP, desired mean bitrate(s)) to the RAN to create a non-GBR QoS Flow. After the Non-GBR QoS Flow is established, the RAN will generate the current available mean bitrate and report the desired mean bitrate that is closest to it to the AMF as described in clause 6.x.3.1 and the AF may change its codec based on the desired mean bitrate reported from the 5GS.
When the available mean bitrate changes in such a way that a different desired mean bitrate is closest to it, the RAN generates the non-GBR QoS Flow Notification message with the new desired mean bitrate as described in clause 6.x.3.1 and the AF can change its codec based on the desired mean bitrate reported from the 5GS.

[bookmark: _Toc97526929]6. X.4	Impacts on services, entities and interfaces
AF:
· Provides the stream QoS requirements which include additional desired mean bitrate(s)
· Change its codec based on the available mean bitrate or the desired mean bitrate reported from 5G network.
PCF:
· The PCC rules for the non-GBR 5QI include additional desired mean bitrate(s)
· Forwards the current available mean bitrate or the desired mean bitrate from the SMF to the AF (via NEF)
SMF:
· Creates a non-GBR QoS Flow with additional desired mean bitrate(s) based on the PCC rules from PCF.
· Forwards the current available mean bitrate or the desired mean bitrate from the RAN to the PCF.
RAN:
· Creates a non-GBR QoS Flow with additional desired mean bitrate(s) in the QoS profile.
· Measures the current available mean bitrate and reports the current available mean bitrate or the desired mean bitrate to the SMF.

* * * * End of change* * * *
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