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1 Introduction
In SA4 reply to RAN2 on their LS on buffer level threshold-based RVQoE reporting in S4-230684, SA4 confirmed RAN2 preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 based on the corresponding QoE configuration received from the AS layer. However, in SA4#124 meeting, SA4 has further discussed this problem and came to an understanding that buffer level on its own is not an appropriate information for RAN to be able to assist the application due to a variety of reasons, e.g.

· A higher buffer level may help reduce the probability of a playback stall, but may also increase the playback latency, so it’s a trade-off that needs to be balanced by applications. Different proprietary application mechanisms attempting to strike this balance may result in different application behavior for same buffer level or same content.
· Also, different applications (e.g. low-latency live vs. on-demand video applications) have very different behaviour of maintaining the buffer level.

Hence SA4 is considering appropriate alternatives for this purpose. Specifically, information in CTA Specification on Common Media Client Data (CMCD) [1] was proposed to be considered for this purpose. S4aI230122 provided an overview on related CTA specifications and associated materials. This paper gathers CMCD information relevant for RAN assistance based on RVQoE and to assess its suitability.

2 CMCD and RVQoE
2.1 Background:

As outline in the CMCD specification [1], media player clients can convey information with each object request where this information can be used by the CDN for log analysis, QoS monitoring and delivery optimization. Session identification is used for this purpose that allows large number of individual server log lines to be interpreted as a single user session, leading to a clearer picture of end-user quality of service which allows CDNs to fine-tune and optimize the traffic by various means. For example, Buffer starvation flags allow performance problems across a multi-CDN delivery to be identified in real-time.

2.2 CMCD Information Keys

Some of the information "keys" that can be used for the purpose of RAN assistance are reproduced in the following for information.

Note: For a complete list of keys and their attributes refer to clause 3.3 (Reserved keys) of [1]. Which keys can be used for RVQoE assistance purpose needs to be studied further.

	Description 
	Type & Unit 
	Value definition 

	Encoded bitrate 
	Integer kbps 
	The encoded bitrate of the audio or video object being requested. This may not be known precisely by the player and may be estimated based upon playlist/manifest declarations. If the playlist declares both peak and average bitrate values, the peak value should be transmitted.  

	
	
	

	Buffer length 
	Integer milliseconds 
	The buffer length associated with the media object being requested rounded to the nearest 100 ms.

	
	
	

	Buffer starvation 
	Boolean 
	Key is included without a value if the buffer was starved at some point between the prior request and this object request, resulting in the player being in a rebuffering state and the video or audio playback being stalled.  This key MUST NOT be sent if the buffer was not starved since the prior request. 


	Measured throughput 
	Integer kilobits per second (kbps) 
	The throughput between client and server, as measured by the client.

	Playback rate 
	Decimal 
	1 if real-time, 2 if double speed, 0 if not playing. 

	
	
	

	Requested maximum throughput
	Integer kilobits per second (kbps) 
	The requested maximum throughput that the client considers sufficient for delivery of the asset. 

	
	
	

	Top bitrate 
	Integer Kbps 
	The highest bitrate rendition in the manifest or playlist that the client is allowed to play, given current codec, licensing and sizing constraints. 

	
	
	

	
	
	



2.3 Transmission Modes:

The information is allowed to be sent by the player in one of 3 ways in CMCD specification:

1. As a custom HTTP request header,
2. As a HTTP query argument,
3. As a JSON object independent of the HTTP object request.

However, since HTTP requests or query arguments are not visible to RAN, only mechanism 3 can be used for RVQoE-based assistance.


3 Proposal
It is proposed to discuss RAN assistance problem and the related information on CMCD specification to assess its suitability to address the problem.
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