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1	Introduction
Last RAN3 meeting discussed the remaining issues of RVQoE, and some leftover issues are still left FFS,
RAN visible QoE reports and legacy QoE reports can use different periodicity, the reporting periodicity can be ms120, ms240, ms480, ms640, ms1024,
FFS for ms2048, FFS for (ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60).
FFS whether RAN visible QoE reporting should not be paused at overload.
This contribution further discusses the leftover issues.
2	Discussion
Last meeting RAN3 agreed to introduce shorter reporting periodicity for RVQoE than legacy QoE, by acknowledging the fact that RVQoE can be used for real-time or near-real-time optimizations by NG-RAN nodes. However, it is still controversial on whether to introduce larger reporting periodicity.
As specified in TS 26.247, the reporting interval of DASH services for legacy QoE is configured on a second basis, which can be treated as a reference for reporting interval for legacy QoE,
	
	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report. For each report sent, only the newly collected information since the previous report shall be reported.


In addition, we’ve agreed to introduce buffer level and playout delay for media start-up as RVQoE metrics in R17, and no signs of introducing new metrics are expected within R17, so we can concentrate on the two metrics we agreed.
Moreover, RAN2 has sent an LS to RAN3 on WAs of these two metrics, which is given as follows,



------------------------------------------------------------Start of quotation------------------------------------------------------------
Issue 2: RVQoE metric reporting
RAN2 discussed how to report the RVQoE metrics of buffer level and playout delay for media startup, considering the potential signalling overhead, and arrived at the following possible assumptions as starting points. However, RAN2 understands RAN2 is not the main responsible group for definition of RV QoE metrics, so the decision whether to use these assumptions is in the hands of SA4 and RAN3.
· Assumption 1a: RAN2 specifies the maximum number of buffer level entries (ASN.1 value) for each buffer level metric report in one reporting message. 
· Assumption 1c: It is UE implementation on which buffer level entries should be reported for each buffer level metric report when the received number of buffer level entries exceeds the maximum number.
· Assumption 2a: The time parameter “t” is not reported for each buffer level entry.
· Assumption 2b: It is expected that application layer does not send parameter “t” to AS layer.
· Assumption 3: Taking the granularity 10ms for level value as baseline, i.e. integer value 1 corresponds to 10ms, value 2 corresponds to 20ms, and so on.
· Assumption 4a: Taking the maximum value of 5min as baseline for level value range.
· Assumption 4b: UE sets the value to 5min if the received level value is more than 5min.
· Assumption 5: Taking the maximum value 30 seconds as baseline for playout delay for media startup value range. 
· Assumption 6: Taking the granularity 1ms as baseline for playout delay, i.e. integer value 1 corresponds to 1ms, value 2 corresponds to 2ms, and so on.

------------------------------------------------------------End of quotation-------------------------------------------------------------
It can be observed from RAN2 LS that,
· For buffer level metric, since it is assumed that the granularity of the buffer level value is 10ms, and the maximum value for buffer level is 5min, it can be calculated that there will be a total of 30000 levels for each buffer level entry. Consequently, each buffer level entry can be represented by 15 bits.
· For playout delay for media start-up, since it is assumed that the granularity of the value is 1ms, and the maximum value is 30s, it can be calculated that a total of 30000 levels for each entry. Consequently, each entry of playout delay for media start-up can be represented by 15 bits.
Compared to playout delay for media start-up which will only be triggered upon the reception of the play-back-start trigger, buffer level will be measured constantly, and it will take more storage to store buffer level entries for RVQoE report.
Observation 1: According to RAN2’s assumption, each buffer level entry can be represented by 15bits over Uu for RVQoE reporting.
The definition of buffer level has also been given in TS 26.247 as follows,
[image: ]
It should be noted that a positive integer n is also defined for buffer level which indicates the buffer level is recorded every n ms. And the maximum value of n has not been given. On the other hand, it seems that RAN2 does not expect the value n indicated here to be very small since RAN2 assumes the maximum of the buffer level value to be 5min and the granularity of the value to be 10ms, so it could be deduced that buffer level is reasonable to be recorded not less than every 100ms, which is in our understanding a fair enough assumption on the configuration.
Observation 2: Buffer level is reasonable to be recorded not less than every 100ms according to RAN2 assumptions.
However, on the other hand, if the buffer level is recorded every 100ms and the granularity of each buffer level value entry is 10ms, then we do not necessarily need 15 bits to represent the value of each entry and 4 bits is enough instead.
As a result, we do not expect the number of bits to be sent for each buffer level entry is a constant of 15, which will turn out to be a huge waste on the radio interface. So in our opinion it is up to RAN to decide how many bits are used for each buffer level entry by considering the level value granularity, the reporting interval of buffer level metric for RVQoE report, the frequency for which the buffer level is recorded, etc.
Observation 3: The number of bits required for each buffer level entry is heavily dependent on the integer n which stands for the buffer level is recorded every n ms, and a constant of 15 bits per entry would cause huge waste over Uu.
Since it is necessary for RAN to obtain the integer n in which the buffer level is recorded every n ms, and there was no discussion or consensus to introduce such an integer, we propose to explicitly signal this integer n related to RAN visible buffer level metric from OAM to NG-RAN.
And we also believe RAN is able to decide how many bits are used for each buffer level entry depending on this integer n, and several candidate bit values can be specified in RRC, so that RAN is able to select one of these values in RRC configuration. Since we are not sure if RAN2 will discuss this topic, an LS to RAN2 may be helpful.
Proposal 1: OAM is required to explicitly signal the integer n indicating the buffer level is recorded every n ms to NG-RAN.
Proposal 2: The integer n mentioned in Proposal 1 is used for determining how many bits are used for each buffer level entry in RVQoE report, and an LS to RAN2 may be needed for RRC details.
With the above mechanism (i.e. the number of bits for each buffer level entry for RVQoE reporting is not fixed to 15, and RAN is able to configure an appropriate value accordingly), we expect that the overhead of RVQoE reporting is marginal. Therefore, it is not necessary to pause RVQoE reporting because it will not aggravate the overload situation too much, also considering that the prompt RVQoE report will help RAN understand how RAN overload will impact UE APP in a real-time manner.
Proposal 3: No need to pause RVQoE reporting at RAN overload.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: According to RAN2’s assumption, each buffer level entry can be represented by 15bits over Uu for RVQoE reporting.
Observation 2: Buffer level is reasonable to be recorded not less than every 100ms according to RAN2 assumptions.
Observation 3: The number of bits required for each buffer level entry is heavily dependent on the integer n which stands for the buffer level is recorded every n ms, and a constant of 15 bits per entry would cause huge waste over Uu.
Proposal 1: OAM is required to explicitly signal the integer n indicating the buffer level is recorded every n ms to NG-RAN.
Proposal 2: The integer n mentioned in Proposal 1 is used for determining how many bits are used for each buffer level entry in RVQoE report, and an LS to RAN2 may be needed for RRC details.
Proposal 3: No need to pause RVQoE reporting at RAN overload.
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D.4.5 Buffer level

Table D.4 defines the metric for buffer level status events. The key in Table D.4 shall be used to refer to the
metric as defined in Table D.4.

Table D.4 — List of buffer level

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.

The key is Buf ferLevel (n), where nis a positive integer is defined to refer to the metric in which the buffer
level is recorded every nms.




