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Abstract: In this paper, a new request QoS Parameter "bitrate measurement window" for the XRM stream from the XRM AF is proposed.
1. [bookmark: _Toc20149806][bookmark: _Toc27846598][bookmark: _Toc36187724][bookmark: _Toc45183628][bookmark: _Toc47342470][bookmark: _Toc51769170][bookmark: _Toc98856883]GBR QNC Introduction
In the 5GS, the QNC (QoS Parameter Notification Control) can be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation). The QoS Parameter Notification control indicates whether notifications are requested from the NG-RAN when the "GFBR can no longer (or can again) be guaranteed" for a QoS Flow during the lifetime of the QoS Flow. If, for a given GBR QoS Flow, Notification control is enabled and the NG-RAN determines that the GFBR, the PDB or the PER of the QoS profile cannot be fulfilled, NG-RAN shall send a notification towards SMF that the "GFBR can no longer be guaranteed". If there are Alternative QoS Profiles in the NG-RAN, before sending a notification that the "GFBR can no longer be guaranteed" towards the SMF, the NG-RAN shall check whether the GFBR, the PDB and the PER that the NG-RAN currently fulfils match any of the Alternative QoS Profile(s) in the indicated priority order. If there is a match, the NG-RAN shall indicate the reference to the matching Alternative QoS Profile with the highest priority together with the notification to the SMF.
2. [bookmark: _Toc20149818][bookmark: _Toc27846612][bookmark: _Toc36187740][bookmark: _Toc45183644][bookmark: _Toc47342486][bookmark: _Toc51769186][bookmark: _Toc98856900]GBR QoS Flow and Averaging Window
In the 5GS, each GBR QoS Flow shall be associated with an Averaging window. The Averaging window represents the duration over which the GFBR and MFBR shall be calculated in the (R)AN, UPF and UE.
The averaging window may also be signalled together with a standardized 5QI to the (R)AN, UE and UPF, and if it is received, it shall be used instead of the default value.
In the Table 5.7.4-1(Standardized 5QI to QoS characteristics mapping) of the TS 23.501, the Default Averaging Window is 2000 ms.
3. QNC and Averaging Window
The Averaging window represents the duration over which the GFBR and MFBR shall be calculated (e.g. in the (R)AN, UPF, UE), the AW(averaging windows) can determine the measurement periodicity (i.e. the rate) of the GFBR/MFBR. The QNC is trigged by the NG-RAN if the GFBR can no longer be guaranteed. The time span (i.e. the latency) from the GFBR measurement to generate the QNC also be determined by the AW.
The XRM service is assumed to use high data rate (e.g. 360o 3D VR video) and low latency (e.g. interactive cloud gaming). If the GFBR is changed to very low value, e.g. the UE enters an elevator or basement with very poor radio signalling or the UE enters in the quick moving vehicle. If the XRM AF does not know the GFBR is changed, the XRM AF continues the DL high data rate to the NG-RAN, the NG-RAN will soon be in congestion state. In such case, the NG-RAN needs to quickly provide the GFBR changes for the XRM services to the XRM AF. But if the default AW is used, the 2000ms measurement time is some large and introduces large latency to generate the QNC for the NG-RAN. In such case, to reduce the latency from the GFBR change to generating a QNC in order to reduce the chance of NG-RAN congestion, a lower value AW should be used.
Also, if the GFBR is changed back to a high data rate (e.g. the UE moves out of the elevator), in order to quickly to recover to DL high data rate to provide better XRM QoE to the user, the latency from the GFBR change to generating a new QNC, a low value AW should be used.
Observation 1: The Averaging Windows can determine the measurement periodicity (i.e. the rate) of the GFBR/MFBR.
Observation 2: The Averaging Windows can determine the time span (i.e. the latency) from the GFBR measurement to generate the QNC.
Observation 3: For the high data rate and low latency XRM services, the default Averaging Window (2000ms) introduces large latency to generate the QNC from the NG-RAN when the GFBR is changed 
Observation 4: For the high data rate and low latency XRM services, a low value Averaging Window should be used. 
4. XRM AF and Averaging Window
Based on the TS 23.501, TS23.502 and TS 23.503, the AW is provided by the PCF to the SMF and then is provide to the UPF, RAN and UE.  If no AW is provided to the NG-RAN and there is pre-configured in the NG-RAN, the pre-configured or the default AW is used.
Though, the PCF can provide the AW value to the SMF based on the XRM stream information (e.g. the XRM video periodicity = 1000/FPS), however, it is not defined in the 3GPP standards.  I.e. it is not clear how the PCF to set the AW to the SMF.
If the XRM AF can provide a "bitrate measurement window" to the PCF as a request QoS parameter for the XRM stream, then the PCF can set the AW = "bitrate measurement window". In such case, the latency of generating the QNC can be driven by the AF. The "bitrate measurement window" normally is less than 2000ms, e.g.  is 500ms, 200ms.
When the NEF receives the "bitrate measurement window" from XRM AF, the NEF forwards the "bitrate measurement window" to the PCF. And PCF generates the PCC rules to include the AW with equitation to the "bitrate measurement window".
However, the NG-RAN has its own logical to control the number of the QNC message to 5GC. The AF provided AW only control the latency from the GFBR measurement to generating the QNC message, it does not control/determine the number of QNC to be generated by the NG-RAN.
Observation 5: It is not defined in the 3GPP TSs on how the PCF sets the AW in the PCC rules to the SMF.
Proposal 1: The XRM AF can provide a "bitrate measurement window" to the PCF as a stream information, then the PCF can set the AW = "bitrate measurement window" in the PCC rule.
Observation 6: The AW provided by the XRM AF does not control/determine the number of QNC to be generated by the NG-RAN.

2. Text Proposal	
It is proposed to capture the following changes to TR 23.700-60.
[bookmark: _Toc517082226]* * * * First change (all new texts)* * * *
6. X	Solution #X –XRM AF driven Quick QoS Notification Control
[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 this solution, a new request QoS parameter "bitrate measurement window" for the XRM stream from the XRM AF is proposed.
In the 5GS, the QNC (QoS Parameter Notification Control) can be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation). The QoS Parameter Notification control indicates whether notifications are requested from the NG-RAN when the "GFBR can no longer (or can again) be guaranteed" for a QoS Flow during the lifetime of the QoS Flow. 
In the 5GS, each GBR QoS Flow shall be associated with an AW (Averaging Window). The AW represents the duration over which the GFBR and MFBR shall be calculated (e.g. in the (R)AN, UPF, UE). The AW may also be signalled together with a standardized 5QI to the (R)AN, UE and UPF, and if it is received, it shall be used instead of the default value. In the Table 5.7.4-1(Standardized 5QI to QoS characteristics mapping) of the TS 23.501, the Default AW is 2000 ms.
The AW represents the duration over which the GFBR and MFBR shall be calculated (e.g. in the (R)AN, UPF, UE), the AW can determine the measurement periodicity (i.e. the rate) of the GFBR/MFBR. The QNC is trigged by the NG-RAN if the GFBR can no longer be guaranteed. The time span (i.e. the latency) from the GFBR measurement to generate the QNC also be determined by the AW.
The XRM service is assumed to use high data rate (e.g. 360o 3D VR video) and low latency (e.g. interactive cloud gaming). If the GFBR is changed to very low value, e.g. the UE enters an elevator or basement with very poor radio signalling or the UE enters in the quick moving vehicle. If the XRM AF does not know the GFBR is changed, the XRM AF continues the DL high data rate to the NG-RAN, the NG-RAN will soon be in congestion state. In such case, the NG-RAN needs to quickly provide the GFBR changes for the XRM services to the XRM AF. But if the default AW is used, the 2000ms measurement time is some large and introduces large latency to generate the QNC for the NG-RAN. In such case, to reduce the latency from the GFBR change to generating a QNC in order to reduce the chance of NG-RAN congestion, a lower value AW should be used.
Also, if the GFBR is changed back to a high data rate (e.g. the UE moves out of the elevator), in order to quickly to recover to DL high data rate to provide better XRM QoE to the user, the latency from the GFBR change to generating a new QNC, a low value AW should be used.
Based on the TS 23.501, TS23.502 and TS 23.503, the AW is provided by the PCF to the SMF and then is provide to the UPF, RAN and UE.  If no AW is provided to the NG-RAN and there is pre-configured in the NG-RAN, the pre-configured or the default AW is used.
Though, the PCF can provide the AW value to the SMF based on the XRM stream information (e.g. the XRM video periodicity = 1000/FPS), however, it is not defined in the 3GPP standards. I.e. it is not clear how the PCF to set the AW to the SMF.
The XRM AF can optionally provide a Requested AW to the PCF as an additional request QoS parameter in the API for the XRM stream, the PCF can set the value of AW in the PCC rules to be the value of Requested AW from the AF . In such case, the latency of generating the QNC can be driven by the AF. The Requested AW normally is less than 2000ms, e.g.  is 500ms, 200ms.
When the NEF receives the Requested AW from XRM AF, the NEF forwards the Requested AW  to the PCF. And PCF generates the PCC rules to include the AW with equitation to the Requested AW.
However, the NG-RAN has its own logical to control the number of the QNC message to 5GC. The AF provided AW only control the latency from the GFBR measurement to generating the QNC message, it does not control/determine the number of QNC to be generated by the NG-RAN.
[bookmark: _Toc97526928]6. X.3	Procedures


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 requested QoS (Requested AW) and additional Requested Alternative Parameter QoS Set(s) (Requested AW(s))) to the NEF. 
If the XRM AF locates at trusted domain, the AF sends the Npcf_PolicyAuthorization_Create Request (XRM stream information and requested QoS and additional Requested Alternative Parameter QoS Set(s)) to the PCF.
The requested QoS and each Alternative QoS Parameter Set includes a new request QoS parameter Requested AW. The Requested AW normally is less than 2000ms, e.g.  is 500ms, 200ms.
2. If the NEF is used, the NEF sends the Npcf_PolicyAuthorization_Create Request (XRM stream information and requested QoS (Requested AW) and additional Requested Alternative Parameter QoS Set(s) (Requested AW(s))) to the PCF as described in step 1b.  
The NEF forwards the requested QoS and Requested Alternative Parameter QoS Set(s) with the new requested QoS parameter Requested AW to the PCF.
3. The PCF sends Npcf_SMPolicyControl_UpdateNotify request (SDF PCC rule (AW) and addition PCC rules (AW) for each Alternative Parameter QoS Set) to the SMF. 
The PCF generates the Average Windows based on the received Requested AW from the NEF/AF. The PCF should set the value of AW as the value of the Requested AW, if the value of AW is allowed based on the policy in the PCF.
4. The SMF creates a new GBR QoS Flow based on received PCC rule.
Step 5~9 are the QoS Notification procedure that are described in the clause 5.7.2.4 of the TS23.501.

6. X.4	Impacts on services, entities and interfaces
AF:
· Provides the Requested AW as a new request QoS parameter for the XRM stream to the NEF/PCF.
NEF:
· Forwards the received new QoS parameter Requested AW from the AF to the PCF for the XRM stream.
PCC:
· [bookmark: _GoBack]Generates the Average Window in the PCC rules based on the received Requested AW.

* * * * End of Changes * * * *
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