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1	Introduction
As per working assumption taken at RAN3#112-e, an LS from RAN3 to other WGs relative to RAN visible QoE metrics is expected sent from the present meeting. In this paper we further discuss the potential role of the metrics identified at RAN3#112-e:
· Buffer Level 
· Average Throughput
· Playout Delay
· Play List (FFS)

2	Discussion
2.1	Buffer Level
Buffer level measurement is defined by ISO/IEC 23009-1. The table below is copied from TS 26.247 v10.1.0 (early version):
	Key
	Type
	Description

	BufferLevel
	List
	List of buffer occupancy level measurements during playout at normal speed.

	
	Entry
	Object
	One buffer level measurement. 

	
	
	t
	Real Time
	Time of the measurement of the buffer level.

	
	
	level
	Integer
	Level of the buffer in milliseconds. Indicates the playout duration for which media data of all active media components is available starting from the current playout time.



From the definition it can be seen that the buffer level corresponds to the DL buffer at the UE application client, indicating the "playout duration for which media data of all active media components is available starting from the current playout time".  In normal operation, when the buffer level falls below a given threshold, an end-to-end flow control in the client will request further data to be sent from the application server. If the application server, transport network or the RAN is congested, the client in the UE will not receive the needed information for continued streaming. In this situation we believe that availability of the absolute buffer level measurement in the RAN would not be easily exploitable. However it could be discussed whether there is a benefit that derived information, e.g. that the client determines that the buffer level falls below an "alarm" level (defined by a second threshold, lower than the one used for nominal E2E flow control) is available in the RAN. In that case the RAN could check the DL buffer in the PDCP layer for the corresponding DRB, and prioritize it in case data is actually buffered in the RAN (which would mean that the bottle-neck is situated in the RAN). It is still an open question whether such additional mechanism will bring benefit on top of already existing mechanisms ensuring QoS for GBR bearers, or on top of mechanisms allocating resources while ensuring fairness between non-GBR bearers. 

Proposal 1: RAN3 to further discuss whether e.g. a mechanism based on signalling of an alarm level derived from the buffer level measurement will bring benefit on top of already existing mechanisms ensuring QoS for GBR bearers, or on top of mechanisms allocating resources while ensuring fairness between non-GBR bearers.

2.2	Average Throughput
The Average Throughput is defined as follows in TS 26.247:
	Key
	Type
	Description

	AvgThroughput
	Object
	Average throughput that is observed by the client during the measurement interval

	
	numbytes
	Integer
	The total number of the content bytes, i.e. the total number of bytes in the body of the HTTP responses, received during the measurement interval. 

	
	activitytime
	Integer
	The activity time during the measurement interval in milliseconds. The activity time during the measurement interval is the time during which at least one GET request is still not completed (i.e. excluding inactivity time during the measurement interval).

	
	t
	Real Time
	The real time of the start of the measurement interval

	
	duration
	Integer
	The time in milliseconds of the measurement interval 

	
	accessbearer
	String
	Access bearer for the TCP connection for which the average throughput is reported

	
	inactivitytype
	Enum
	Type of the inactivity, if known and consistent throughout the reporting period:
User request (e.g. pause)
Client measure to control the buffer
Error case



In our view this metric is not suitable for use in the RAN for two reasons:
· the metric will reflect throughput within a given DL QoS flow, and not per DL DRB. However the DRB throughput is the one that is relevant for scheduling decisions in the RAN.
· the metric doesn't even reflect the full DL QoS flow metric, but only counts the number of bytes in the body of the HTTP responses, making it even more difficult to use this metric for scheduling decisions in the RAN.

We believe that if any standardized per UE throughput metric is needed for improved scheduling decisions, these should be defined by RAN2. It also seem advantageous if such new metric can be measured by the network, or at least not depend on an optional UE feature.

Proposal 2: The Average Throughput defined in TS 26.247 is not suitable as RAN visible metric.

2.3	Playout Delay
The following Initial Playout Delay metric was the one originally introduced for DASH (Rel-10). The metric is only logged at the time point when the playout of streaming video begins.

	InitialPlayoutDelay
	Integer
	The initial playout delay is measured as the time in milliseconds from the fetch of the first media Segment (or sub-segment) and the time at which media is retrieved from the client buffer.



However during the Enhanced DASH work item in Rel-13, SA4 agreed (TS 26.247 CR#0074r2): "Although initial playout delay metric has been defined in TS26.247, it only measures the fetch time of the first media segment and could not reveal the real user experience for the waiting time of initial playout. Therefore, we propose to add a new QoE metric here." The additional metric, Playout Delay for Media Start-up, is defined as follows:

	Key
	Type
	Description

	PlayoutDelayforMediaStartup
	Integer
	The playout delay for media start-up is measured as the time in milliseconds from the time instant of DASH player receives play-back-start trigger to the instant of media playout.
-	If the MPD has been delivered earlier before the user clicks, it may include the process time of MPD, the fetch time of some media segments which are required for media presentation, the process time of segments, and the time for media decode and render to the user.
-	If no MPD has been fetched earlier, it also needs to add the fetch time of MPD.



Also this second metric is only logged at the time point when the media start-up happens, and we don't see what could be taken as action in the RAN upon reception of information related to this metric.

Proposal 3: Initial Playout Delay / Playout Delay for Media Start-up are not suitable as RAN visible metric.

2.4	Play List (FFS)
The Play List metric is defined as follows in TS 26.247:

	Key
	Type
	Description

	PlayList
	List
	A list of playback periods. A playback period is the time interval between a user action and whichever occurs soonest of the next user action, the end of playback or a failure that stops playback.

	
	Entry
	Object
	A record of a single playback period.

	
	
	start
	Real Time
	Timestamp of the user action that starts the playback period.

	
	
	mstart
	Media Time
	The presentation time at which playout was requested by the user action.

	
	
	starttype
	Enum
	Type of user action which triggered playout
- New playout request (e.g. initial playout or seeking)
- Resume from pause
- Other user request (e.g. user-requested quality change)
- Start of a metrics collection period (hence earlier entries in the play list not collected)

	
	
	Trace
	List
	List of periods of continuous rendering of decoded samples.

	
	
	
	Traceentry
	Objects
	Single entry in the list.

	
	
	
	
	representationid
	String
	The value of Representation@id from which the samples were taken.
This is an optional parameter and should not be reported in case of progressive download.

	
	
	
	
	subreplevel
	Integer
	If not present, this metric concerns the Representation as a whole. If present, subreplevel indicates the greatest value of any SubRepresentation@level being rendered.
This is an optional parameter and should not be reported in case of progressive download.

	
	
	
	
	start
	Real Time
	The time at which the first sample was rendered.

	
	
	
	
	sstart
	Media Time
	The presentation time of the first sample rendered.

	
	
	
	
	duration
	Integer
	The time in milliseconds of the duration of the continuously presented samples (which is the same in real time and media time). "Continuously presented" means that the media clock continued to advance at the playout speed throughout the interval.

	
	
	
	
	playbackspeed
	Real
	The playback speed relative to normal playback speed (i.e.normal forward playback speed is 1.0).

	
	
	
	
	stopreason
	Enum
	The reason why continuous presentation of this representation was stopped. Either:
- representation switch (not relevant in case of progressive download)
- rebuffering
- user request
- end of period
- end of content
- end of a metrics collection period
- failure
- other

	
	
	
	
	stopreasonother
	String
	The stopreasonother attribute shall be included only if stopreason attribute is included and has the enum value other. In this release of the specification, the sender of this string shall set its value to one of the following::
- switch from unicast to broadcast
- switch from broadcast to unicast
The  receiver of this attribute shall ignore this attribute if its string is set to differerent value than the values listed above.



We notice that the present metric includes indication of playout stop due to rebuffering, and one of several causes for the need of such rebuffering could be RAN congestion. However we don't believe the Play List metric could provide any added value for the RAN on top of the Buffer Level metric or information derived from that metric (e.g. alarm level as discussed in section 2.1 above).

Proposal 4: The Play List metric would not provide added value for the RAN on top of the Buffer Level metric or information derived from that metric.

3	Conclusion
Proposal 1: RAN3 to further discuss whether e.g. a mechanism based on signalling of an alarm level derived from the buffer level measurement will bring benefit on top of already existing mechanisms ensuring QoS for GBR bearers, or on top of mechanisms allocating resources while ensuring fairness between non-GBR bearers.

Proposal 2: The Average Throughput defined in TS 26.247 is not suitable as RAN visible metric.

Proposal 3: Initial Playout Delay / Playout Delay for Media Start-up are not suitable as RAN visible metric.

Proposal 4: The Play List metric would not provide added value for the RAN on top of the Buffer Level metric or information derived from that metric.

