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Abstract of the contribution:
This contribution evaluates solutions for KI#3 "5GS information exposure for XR/media Enhancements" in TR 23.700-60. 
1. Proposal
It is proposed to evaluate solutions for KI#3 "5GS information exposure for XR/media Enhancements" in TR 23.700-60.
*********** First Change (all text new)***********

7.x
Evaluation of Solutions for Key Issue #3
Key Issue #3 is for 5GS information exposure for XR/media Enhancements. Currently, there are 11 solutions to solve this KI. All the solutions use the same subscribing method. The summary of the solutions are listed in Table 7.x-1.
Table 7.x‑1 Candidate Solutions
	Solution
	Exposed information 
	Exposure path

	#5: Exposure of the UE data rate, normal data transmission interruption event and congestion information
	Normal Data Transmission interruption event
	via RAN notification: RAN->SMF->PCF->AF; or 

via GTP-U from RAN to UPF: RAN->UPF(API)->AF

	
	radio congestion information
	

	
	data rate
	measured and exposure by UPF: UPF(API)->AF

	#6: Mean bit rate change report
	mean bitrate for non-GBR QoS flow
	via RAN notification: RAN->SMF->PCF->AF

	
	requested Alternative QoS Parameter Sets
	from AF to NEF.

	#41: Use of ECN bits for L4S to enable codec/rate adaptation to meet requirements for services
	radio congestion information
	ECN bits marking in RAN

	#42: Exposure of round-trip delay to support XR/media enhancements
	round-trip delay
	QoS monitoring via UPF.

	#43: Information Exposure to AF for XR/media Enhancements
	radio congestion information
	Uplink: RAN(GTP-U)->UPF(API)->AF

Downlink: RAN(GTP-U)->UPF(ECN)->UE

	#44: XRM AF driven Quick QoS Notification Control
	requested AW
	AF->NEF

	#45: Information Exposure to AF for XR/media Enhancements
	estimated QoS
	OAM->NWDAF->NEF

	#46: Use of ECN marking for L4S for scalable congestion control and meet requirements for services
	radio congestion information
	Uplink: UE or RAN or UPF supports ECN marking;

Downlink: RAN or UE supports ECN marking.

ECN marking in different layers in RAN may be supported.

	#47: Delay Difference and Delay Notifications and Reports
	delay difference
	QoS monitoring via UPF

	
	two way delay
	

	#48: Enhanced Notification of Rata Adaptation Request
	 rate adaptation suggestion
	via RAN notification

	#67: Supporting ECN mark for L4S in 5GS for XR/media Enhancements
	radio congestion information
	ECN marking in RAN or UPF


In Table 7.x-1, the information exposed to AF could help the XR/media application server to enable application codec/rate adaptation. 

· Non-ECN related solutions (Solutions #5, #6, #42, #44, #45, #47,and #48)
Solution#5 proposes to expose Normal Data Transmission interruption event, congestion information and data rate to the application. Regards to Normal Data Transmission interruption event and congestion information, these two information are expose by RAN through RAN notification or GTP-U. Regards to data rate, it is measured and exposed by PSA UPF.
Solution#6 proposes to expose mean bitrate for non-GBR QoS flow through QoS notification. This solution also proposes that the AF could request Alternative QoS Parameter Sets to help the network to decide the alternative QoS parameters for the XR traffic.

Solution #42 proposes that the round trip delay can be measured by the UPF and RAN. The RAN part of UL/DL packet delay measurement is as defined in clause 5.33.3 of TS 23.501. There is no additional requirements on RAN compared with the requirements defined in clause 5.33.3.2 of TS 23.501. The UPF exposes the round-trip delay to the AF directly or via NEF. 
Solution #44 proposes that the AF could request the average window (AW) to the NEF. The AW can determine the measurement periodicity (i.e. the rate) of the GFBR/MFBR. So it helps the network to trigger the quick QoS notification to the AF.
Solution#45 proposes to support estimated QoS exposure to the AF. It reuses the procedure in Clause 6.2.3.2 of TS 23.288 for the NWDAF to get the information from OAM. Then the NWDAF predicts the average estimated QoS based on the information. The evaluation of solution#45 needs to be coordinated with FS_eNA_Ph3 during conclusion phase.
Solution #47 proposes that delay difference and round trip delay is measured by UPF and RAN. RAN part of UL/DL packet delay measurement is as defined in clause 5.33.3 of TS 23.501. The information can be reported and exposed via SMF/PCF/NEF.
Solution #48 proposes that the RAN may provide rate adaptation suggestion to the AF. The RAN could expose the information through RAN notification.
· ECN related solutions (Solutions #41, #43, #46 and #67)
Solution #41 and #46 exposes the radio congestion information to the application server through ECN bits marking in RAN; while Solution #43 exposes the radio congestion information to the UE through ECN bits marking in UPF. Solution #67 could be considered as the complementary solution for ECN marking. RFC 8311 is referenced. 
Solution #41 requires the RAN to support ECN bits marking of payload packets for the uplink and downlink. L4S QoS flow needs to be established. The criteria that RAN perform the marking is up to RAN implementation. However, whether RAN can support the ECN marking need to be coordinated with RAN WG.
Solution #46 provides different solution options for supporting ECN marking of payload packets for both uplink and downlink. For the uplink, either the RAN or the UE needs to support the ECN marking. The ECN marking could be set in different layer. If the ECN marking is set in PDU IP header, there will be no impact to the UPF. Other options require the UPF to transfer the ECN marks to the PDU IP header. For the downlink, the RAN needs to support ECN marking. If the ECN marking is set in PDU IP header, there will be no impact to the UE. Other options require the UE to support the ECN marking. Regards to this solution, whether RAN can support the ECN marking and which layer the marking should be set need to be coordinated with RAN WG.

Solution #43 requires the RAN to send the congestion information to the UPF, and then the UPF could send the congestion information to the AF for the uplink, and send the congestion information to the UE via ECN marking in the layer 4 protocol for the downlink. This solution doesn’t require RAN to support ECN marking.
Solution #68 proposes that the AF could provide ECN marking for L4S instruction information. Based on the AF information, the PCF generates the corresponding policy, and sends it to the SMF, RAN or UPF to help the ECN marking.
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