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[bookmark: _Toc462478989]Abstract: 	This contribution provides an evaluation and conclusion for Solutions using QNC notification to expose RAN-related information to the application.
1 Introduction
Solution #48 was introduced to address KI#3: 5GS information exposure for XR/media Enhancements. 
This solution argues, the RAN can request the application server to dynamically change the codec data rate as needed.
This contribution discusses the above.
2 Discussion
There are two flavours of adaptive streaming commonly used by media servers:
1. Progressive download (using TCP) is based on HLS/DASH/CAMF specification.
2. For media Streaming (using RTP/RTCP over UDP), IETF RMCAT (RTP Media Congestion Avoidance Techniques) group has approved SCReAM (Ericsson), NADA (Cisco) and GCC (Google) algorithms.
For progressive download, clients (or viewers) receive a manifest file (in XML format) containing HTTP links to video content of various level of quality for the same video segment. The segments are usually two seconds long. Using the HTTP link the client is able select the appropriate video segment to download that matches the desired bandwidth.    
Media streaming relies on rate adaptation at the application server (media sender). The media is transported via the user-plane using the RTP while the RTCP feedback message is also sent in-band over the user plane. The feedback message allows the application server to determine the actual bandwidth achieved and then adjust the data rate accordingly.   
Observation 1: The GFBR and non-GFBR QNC notifications are relayed (from RAN, to AMF, to SMF, to PCF to AF) out-of-band via the control plane and effectively slower than the direct RTCP feedback sent in-band via the user-plane. However, even if slower, out-of-band signalling is expectedly more robust than inband signaling which could be subject e.g. to congestion.
The current rate adaption mechanisms are designed to handle traffic congestion without considering other factors such as deteriorating radio conditions that may impact the transfer rate. RAN can assist here since it is already monitoring:   
· CSI reported by the UE which influences the link data rate   
· Mobility events (handover/cell reselection) possibly indicative of imminent transmission disruption
· Increases in latency brought on by an increase in network buffering 
· GBR and PER parameters of the PDU session
· Measured the GFBR and non-GFBR
· Network capacity constraints
· Etc.
Observation 2: Using QNC notification mechanism, RAN, based on its knowledge of congestion, radio conditions and anticipated mobility events, can, by way of a requested data rate, trigger the AF to adjust its codec data rate accordingly to best fit these conditions in the RAN.  
3 Proposal
It is proposed to adopt the following proposal into TS23.700-60.
[bookmark: _Toc97526930][bookmark: _Toc101526314]pCR 23.700-60

**** FIRST CHANGE (all new text) ****
7.3 KI#3: Evaluation
7.3.1 Exposure information based on QNC Notification 
[bookmark: _Toc92875666][bookmark: _Toc93070690]Solutions #5, #6, #43, #44, #48 use the QoS Notification mechanism in order to make the application indirectly aware of conditions experienced or anticipated in the RAN such that the application can adjust its behavior e.g. codec rate, data throughput accordingly.
Solution#5 proposes to expose the UE data rate, normal data transmission interruption event and congestion information so the application server can adjust its codec and data throughput. 
Solution#6 proposes to expose the Mean bitrate such that the AF can change the codec based on this bitrate.
Solutions#43 and #44 propose to expose whether GFBR can no longer (or again) be guaranteed for a QoS Flow. Solution #44 further proposes that this is determined based on an Averaging Window time span for each QoS flow.
Solution#48 proposes to expose a RAN requested data rate in order to allow the RAN to trigger the application in an indirect manner to select a codec rate up to and including the codec rate corresponding to the requested data rate, or a codec rate corresponding to the requested data rate. The codec data rates that the AF supports can be provided to the RAN as part of the assistance information. 
While the AF cannot distinguish between short-term (e.g., due to handovers or mobility events) and permanent reductions in data rate, the RAN is aware of conditions it experiences or anticipates (e.g. radio conditions, capacity) that affect the transfer rate whether favorably or negatively and can therefore indirectly trigger the use of an appropriate codec data rate when it deems fit to best match these conditions.
**** NEXT CHANGE (modified text) ****
8 	Conclusions
Editor's note:This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc112948873]8.3	Conclusions for Key issue#3: 5GS information exposure for XR/media Enhancements
The following bullet points summarize the principles for the way forward to support current congestion level information exposure:
-	5G System may use ECN marking for the purpose of Low Latency, Low Loss and Scalable Throughput services L4S according to [37] and [62] for uplink or and downlink QoS Flows via one of the following two methods.
-	To support L4S, NG-RAN performs ECN marking according to [37] and [62] for uplink and downlink in IP layer of the received packets. 
NOTE 1: 	The criteria for RAN to determine (e.g. its congestion level) when to perform the marking is up to RAN implementation. 
-	PSA UPF performs ECN marking according to [37] and [62] for uplink and downlink QoS Flows based on current congestion level information reported from NG-RAN via GTP-U header
NOTE 2: 	If the network operator want to apply the ECN marking for L4S, it shall guarantee that any sender (UE or Server) requesting classic ECN congestion control will not tag its packets with the ECT(1) in order to avoid conflicted usage of ECT(1) in L4S. Otherwise, L4S is not supported in network. 
Editor's note: Supports for L4S and for exposure of congestion level, Data rate, delay difference and round-trip delay, are pending RAN WG's feedback on the feasibility of RAN judgment and/or exposure of the corresponding info (e.g. per QoS flow congestion level).
-	5G System also may support API based exposure of congestion level information towards AF as following:
-	The following information may be exposed:
-	QNC for GBR QoS Flow: data rate cannot be guaranteed;
-	AF uses Nnef_AFSessionWithQoS to subscribe the above exposure to NEF/PCF, same as local exposure mechanism defined in TS 23.548 [61].
-	Exposure path of Network Exposure defined in clause 6.4 of TS 23.548 [61] is reused with extensions of GTP-U header and UPF/L-NEF services to exposure the above information.
-	Exposure path of RAN/UPF reporting congestion level information via SMF/PCF/NEF is also supported.
The following bullet points summarize the principles for the way forward to support exposure for other network information:
-	Data rate, delay difference and round trip delay may be exposed to AF.
-	Requested data rate to trigger the application to select a codec rate up to and including the codec rate corresponding to the requested data rate, or a codec rate corresponding to the requested data rate exposed to AF.
-	Normal data interruption due to mobility events is exposed.
-	The UPF may support obtaining and exposing the above information. Exposure path defined in clause 6.4 of TS 23.548 [61] is reused to expose the above information.
-	The RAN may support exposing the above information via SMF/PCF/NEF.
Editor's note: it is FFS whether to expose the Normal data transmission interruption event to AF.
Editor's note: it is FFS whether to support estimated QoS information to be exposed to AF is FFS.
**** END OF CHANGES ****
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