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Abstract: This paper introduces a new solution to key Issue #3 for FS_XRM. 
1. Introduction/Discussion
This paper proposes solution for KI#3 that addresses following aspects:
-	Study the use cases and whether enhancements to the exposure framework are needed for such use cases; 
-	What 5GS information needs to be exposed to enable application codec/rate adaptation;
-	How to expose 5GS information for application codec/rate adaptation.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]As described above, 5GS needs to expose information for the XR application server to adjust media codec/traffic rate to adapt to network conditions. The following information can be exposed to AF,
· Congestion level information: 
XRM services have the high requirements for low latency and high bandwidth, which the congestion problem cannot be ignored. Based on the information exposure, application can adjust the codec/rate to alleviate 5GS congestion according to the congestion level information from 5GS.
· QoS Notification Control (QNC): 
QNC indicates whether notifications are requested from RAN when the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow. If RAN receives the QNC and the GFBR can no longer (or can again) be guaranteed, RAN sends the notification of QoS Notification Control information to AF via the UPF.
For Congestion level information, the solution also considered how to exposure such information for services using or not using Relaxed ECN described in RFC 8311[x].
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97526894][bookmark: _Toc101526046]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[X]	IETF RFC 8311: "Relaxing Restrictions on Explicit Congestion Notification (ECN) Experimentation", Jan 2018.
* * * * 2nd change * * * *

[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc97526924][bookmark: _Toc101526076][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
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[bookmark: _GoBack]* * * * Third change (all text new) * * * *
6.X	Solution #X: Information Exposure to AF for XR/media Enhancements
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
The solution addresses Key Issue #3: 5GS information exposure for XR/media Enhancements.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: _Toc500949101]The interactive between application and 5GS is needed for improving reliability, alleviating congestion and ensuring desired experience for users. For example, the XR application server could adjust media codec/traffic rate to adapt to network conditions. Currently, the application server could get network condition information by using application layer-based solutions, which have limitations to expose network condition to the application server. 
[bookmark: OLE_LINK13]In this solution, there are two kinds of information to be exposed from 5GS to AF via the user plane in figure 6.X.2-1:
· Congestion level information: degree of RAN congestion. This notification apply for the non-GBR QoS flows. XRM services have the high requirements for low latency and high bandwidth, which the congestion problem cannot be ignored. Based on the information exposure, application can adjust the codec/rate to alleviate 5GS congestion according to the congestion level information for the QoS flow from 5GS. 
· QoS Notification Control (QNC) information: the notification whether the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow. If RAN receives the QNC and the GFBR can no longer (or can again) be guaranteed, RAN sends the notification to AF via the UPF.
For Congestion level information, the solution also considered how to exposure such information for services using or not using Relaxed ECN described in RFC 8311[x].


Figure 6.X.2-1: Information exposure framework


[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc97036721]6.X.3	Procedure for information exposure 
Figure 6.X.3-1: Information exposure to AF via user plane
There are two options for exposing congestion level information to application server:
Option 1: Exposing based on event exposure framework defined in R17. Including steps 1~ 8a, and 9.
Option 2: Exposing based on Relaxed ECN. Including steps 7, 8b and 9.
If Relaxed ECN (defined in RFC 8311[X]) is used to support the exposure of congestion level information, step 1-6 can be omitted. Instead, a preconfigured 5QI value can be used to trigger step7 for RAN reporting congestion level information to UPF.
1. AF may send Nnef_EventExposure_subscribe request to subscribe the events notifications, which also includes the trigger conditions.
The events can be the follows:
(a). Congestion level information: AF sends this subscription message to request that 5GS sends the congestion notification for the QoS flow when the trigger conditions are met. The congestion level information is used to adjust the codec/rate of transmission to assist in alleviating 5GS congestion. In this event, the trigger conditions may include the follows,
- the queue delay, packet loss rate and buffer size are greater than the threshold #A, B, C;
- the congestion level;
(b). QoS Notification Control (QNC) information: AF sends this subscription message to request that 5GS sends the QNC information to indicate whether the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow.
2. NEF performs the necessary authorization control.
3. NEF uses the Npcf_PolicyAuthorization_Subscribe request message to send the AF request information to the PCF to generate the SM policy with the events notifications and the corresponding trigger conditions (for (a) in step 1).
If the AF is considered to be trusted by the operator, the AF uses the Npcf_PolicyAuthorization_Subscribe request to interact directly with PCF to subscribe the above notifications.
4. PCF sends the SM policy to SMF by Npcf_SMPolicyControl_UpdateNotify request, which includes the events notifications and the corresponding trigger conditions (for (a) in step 1).
5. SMF sends the events notifications to RAN by N2 message via AMF, which instruct RAN to send the notifications to UPF via the GTP-U header. Moreover, for 1a, SMF can send the trigger conditions to RAN. Then, RAN only sends the notifications when the trigger conditions are met.
6. SMF sends the events notifications to UPF by N4 session modification request, which instruct UPF to forward the notifications received by RAN to AF. Moreover, for 1a, if SMF does not send the trigger conditions to RAN, SMF should send the trigger conditions to UPF. Then, UPF only forwards the notifications when the trigger conditions are met.
7. RAN sends the notifications to UPF via the UL GTP-U header. The GTP-U packet can use to only send the notifications or also send the UL data. For 1a, If RAN receives the trigger conditions, it performs the judgement whether the trigger conditions are met.
8a. UPF forwards the notifications to AF. For (a) in step 1, If UPF receives the trigger conditions, it performs the judgement whether the trigger conditions are met.
8b. .If the congestion level information is exposed and Relaxed ECN (defined in RFC 8311[x]) is used for the exposure, UPF marks the ECN bits of DL IP packets of the QoS Flow based on the congestion level information reported by the RAN.
9. AF receives the notifications via either UPF notification or mechanisms defined by RFC 8311[x] and performs the corresponding handling. For example,
- Congestion level information for adjusting: If the notification shows the congestion level, AF can know the degree of congestion and reduce the rate correspondingly.
- QoS Notification Control (QNC) information: the notification shows whether the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow.

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
AF: 
· Subscribe the events notifications and provides the trigger conditions. 
PCF: 
· Determines PCC rule with the events notifications and the corresponding trigger conditions.
SMF: 
· Sends the events notifications and the corresponding trigger conditions to RAN/UPF.
UPF: 
· Sends the notifications to AF. 
· Performs the judgement whether the trigger conditions are met.
· Sends the notification to UE.
RAN: 
· Sends the notifications to UPF via GTP-U header. 
· Performs the judgement whether the trigger conditions are met.
UE:
- sends the notification to AF.
* * * * End of changes * * * *
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