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1. Introduction
1. In Sol#43, the QNC and Relaxed ECN are both used to expose the congestion level information from 5GS to AF. However, the current solution of using Relaxed ECN mainly focuses on the downlink XRM services.The information exposure for uplink XRM services is missing. In this paper, the information exposure for uplink XRM services are added to Sol#43.
2. The following EN is removed considering in this solution step 1-6 or preconfigured 5QI can be used to enable the Relaxed ECN use:
Editor'’s note:	Other means to enable of Relaxed ECN use are FFS.
[bookmark: _GoBack]3. In case RAN experiences a high-level congestion, the UPF could help to eliminate the congestion situation by shaping or buffering DL traffic to the RAN. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104883059] 6.43	Solution #43: Information Exposure to AF for XR/media Enhancements
[bookmark: _Toc104883060]6.43.1	Key Issue mapping
The solution addresses Key Issue #3: 5GS information exposure for XR/media Enhancements.
[bookmark: _Toc104883061]6.43.2	Description
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.
In this solution, there are two kinds of information to be exposed from 5GS to AF via the user plane in figure 6.43.2-1:
-	Congestion level information: degree of RAN congestion. This notification appliesy 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 expose such information for UL/DL services using or not using Relaxed ECN described in RFC 8311 [36].



Figure 6.43.2-1: Information exposure framework
[bookmark: _Toc104883062]6.43.3	Procedure for information exposure



Figure 6.43.3-1: 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, and optionally steps 1~6.
If Relaxed ECN (defined in RFC 8311[36]) is used to support the exposure of congestion level information, step 1-6 can be used for triggering Relaxed ECN based exposing, or a preconfigured 5QI value can be used to trigger step7 for RAN reporting congestion level information to UPF.
Editor'’s note:	Other means to enable of Relaxed ECN use are FFS.
1.	AF may send AFSessionWithQoS CreateNnef_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:
-	For option 1: 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.
-	For option 2: instruct UPF to marks DL traffic using Relaxed ECN based on notification from RAN.
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 1(a), If RAN receives the trigger conditions, it performs the judgement whether the trigger conditions are met. 
NOTE:	How RAN gets aware of UL congestion status is up to further study in RAN WG.
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 [36]) is used for the DL XRM servicesexposure, UPF marks the ECN bits of DL IP packets of the QoS Flow based on the congestion level information reported by the RAN. UE feedbacks congestion status by using ECN feedback mechanisms of layer 4 protocol following existing IETF standardization. 
After receiving congestion level information, in case of high level congestion, UPF could help to eliminate the congestion situation by shaping or buffering DL traffic.
8c. If the congestion level information is exposed and Relaxed ECN (defined in RFC 8311 [36]) is used for the UL XRM services, UPF marks the ECN bits of UL IP packets of the QoS Flow based on the congestion level information reported by the RAN. The application server feedbacks congestion status by using ECN feedback mechanisms of layer 4 protocol following existing IETF standardization. 
9a.	AF receives the notifications via either UPF notification or mechanisms defined by RFC 8311 [36] 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.
9b. If the Relaxed ECN based exposure is used for UL XRM services, the UE can receive the feedback congestion status from the application server and perform the corresponding handling. 
[bookmark: _Toc104883063]6.43.4	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:
-	If API based exposure is used, sSends the congestion information notifications to AF/NEF.
-	Performs the judgement whether the trigger conditions are met.
-	If Relaxed ECN is used, perform ECN marking on UL or DL user packets according to RAN reports to inform UL or DL congestion to AS orSends the notification to UE respectively.
-	Shape or buffer DL traffic for the QoS flow according to the received congestion level information.
RAN:
-	Sends the notifications to UPF via GTP-U header for both UL and DL.
-	Performs the judgement whether the trigger conditions are met.
UE:
-	Sends the notification to AF based on ECN feedback mechanism of Layer 4 protocol.

* * * * End of changes * * * *
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