3GPP TSG-RAN WG3 #117bis-e                                        R3-225817
10 Oct - 18 Oct 2022
Online

Agenda item:
9.2.1

Source: 
ZTE

Title: 
Discussion on RAN visible QoE open issues

Document for:   Discussion and Approval
Introduction

At RAN3#117-e, the following are agreed, which replies some questions in the LS from RAN2:

Inform RAN2 that the RAN3 agreements imply that the indication of separate periodicity for RVQoE should be optional in RRC signalling.
Inform RAN2 that the application layer fills the RVQoE buffer level list in the same manner as specified for the RVQoE buffer list on the AS layer, i.e., as specified in clause 5.7.16.2 of TS 38.331.

But there are still some issues unsolved, remained to be further discussed at this meeting. This paper provides our view on the left issues.
Discussion
recording periodicity of buffer level

Discuss whether there is a need to inform the RAN about the recording periodicity for buffer level QoE measurements.
At last meeting, the following problem related to the LS from RAN2 [1] was discussed and reached no consensus:

When the reporting periodicity configured by RAN is smaller than the parameter n, how should the buffer level be filled in the UE APP layer.

One tentative solution is to let OAM inform RAN about the parameter n, so that when RAN configures the RAN visible QoE, it can select a suitable reporting periodicity which would not make it hard for UE APP to fill the buffer level.

However, the discussion at last meeting was based on the assumption that RAN visible QoE metrics can only be collected via the existing legacy QoE measurements, or in other words, if the buffer level is collected every 10000ms (n=10000), then the recording interval smaller than 10000 is not allowed in UE APP layer. With this assumption, the reporting periodicity smaller than n is a potential problem which should be solved.

Fortunately, the incoming LS from SA4 [2] before this meeting brought us something new, and could change our thinking more or less. In R3-225328, SA4 asks RAN2 and RAN3 how to clarify how often the application layer should measure the buffer level and give the following two alternatives:

Alternative 1: buffer level measurement interval can be related to the reporting interval. (marked in yellow)

Alternative 2: define a new configuration parameter similar to ‘n’. (marked in blue)
	There are several possible options for how to handle this, and the application layer needs to know what to do. For instance, the buffer level measurement interval could relate to the reporting interval. In such a case the application layer could do eight equally-divided buffer level measurements to fill the eight entries in one RVQoE report. So if the RVQoE reporting interval is configured as 640 ms, there will be 80 ms between each buffer level measurement. 
Alternatively, RAN2/3 could also add a new configuration parameter (similar to "n") which specifies a fixed measurement interval. In such a case the application layer will fill the buffer level list accordingly (and disregard the oldest values in case more than eight measurements are done during one reporting interval). 

Anyway, from SA4’s perspective, how the application layer shall handle the periodicity for buffer level measurement for RVQoE must be clearly specified.


From the alternative 1 provided by SA4, we can assume that it is feasible in application layer to collect the measurement results more frequently than the metrics for legacy QoE. That is to say, there is no need to use existing measurements results of legacy QoE for RAN visible QoE, but UE APP layer can do the measurement collection dedicated for RAN visible QoE. This would make the problem we discussed last meeting solved itself, as long as we can specify our requirement for the recording interval of buffer level and aligned with SA4.

Observation 1: It is feasible to measure the buffer level more frequently for RVQoE than in legacy QoE reports, from SA4’s perspective.
With the above understanding, there is no need to introduce a new parameter similar to n, to specify the recording interval for buffer level in RVQoE report, if UE APP layer can collect the measurement result related to the reporting interval of RVQoE.

In conclusion, we would propose to select the first alternative mentioned by SA4 in the LS and inform to RAN2 and SA4 about our understanding.

Proposal 1: There is no need to inform RAN about the reporting periodicity for buffer level measurements.

Proposal 2: Inform SA4 and RAN2 that the recording interval of buffer level for RAN visible QoE in application layer can be related to the reporting periodicity configured by RAN. 

Besides, it was also mentioned in SA4’s LS that the maximum number of buffer level entries is eight, i.e., in alternative 1, when the recording interval is related to the reporting periodicity, there would be 8 measurements of buffer level during each reporting interval, which is quite frequent from SA4’s understanding, and it was mentioned that ‘he relevance of making many buffer level measurements during one reporting interval is not obvious’. 

From our point of view, too frequent measurement of buffer level for RVQoE is indeed not necessary. One measurement each reporting interval is enough for the RAN visible QoE measurement collection —— there is no need to divide the reporting interval into eight slots and collect eight measurement results every interval. So, we can reply to SA4 that it is enough to collect one measurement for buffer level in RVQoE during every reporting interval. And whether more than one measurement results collected during one recording interval can be supported is based on SA4’s decision and implementation. 

To save the measurement times, one possible implementation from RAN3’s understanding is, UE application layer can measure the buffer level once in each reporting interval for RVQoE, fill the first buffer level entry, and leave the other seven entries as empty. The final decision on the implementation is up to SA4.

Proposal 3: Inform SA4 that one measurement of buffer level in RVQoE report during one recording interval is enough. Whether more than one measurement results collected during one recording interval can be supported is based on SA4’s decision and implementation.
PDU session ID

Discuss whether the PDU Session ID should be mandatory or optionally present in RVQoE reports.

We believe that PDU session ID can be set as optional, and UE can decide when to add the PDU session ID in the RVQoE report, e.g., when the PDU session changes. In other words, It is up to UE implementation. And since RAN3 has agreed to include QoS flow information into RVQoE report, there is no strong need to set PDU session ID as mandatory for QoS flow level optimization. So, we would prefer to keep the specification as it is, i.e., keep PDU session ID as optional.

Proposal 4: Keep PDU session ID as optional in RVQoE reports.
when reporting periodicity is not explicitly configured
For the case when the RVQoE reporting periodicity is not explicitly configured, discuss which one of the two following two holds:

The RVQoE and QoE reports are always sent together from the UE App layer to the UE AS layer. (option 1)

It is up to UE implementation whether the UE App layer sends together the QoE and RVQoE reports to the UE AS layer. (option 2)
AT RAN3#115-e, there was an agreement as follows, 
If the reporting periodicity of RVQoE is not explicitly indicated in the RVQoE configuration, RVQoE reports can be sent together with the legacy QoE reports.
RAN2 was a bit confused why it was specified as RAN visible QoE reports ‘should’ be sent together with the legacy QoE reports. In our understanding, the wording in the agreement above is mainly specified to compare with the case that reporting periodicity is explicitly indicated. The logic can be the two cases:

If reporting periodicity is explicitly indicated, RVQoE reports should be sent to UE with different reporting periodicity.

But if reporting periodicity, RVQoE reports CAN also be sent together with the legacy QoE reports. 

Note: in our understanding, the word ‘can’ here means that it is allowed that RVQoE reports are sent together with legacy QoE reports, when reporting periodicity is not indicated.

In current specification, the word ‘should’ mainly specifies the case that reporting periodicity is not indicated, and the behavior in UE side should be UE APP send the RVQoE report and legacy QoE report together. The purpose of the specification is to clarify the UE behavior, instead of the possibility of absence of reporting periodicity, so the word ‘should’ is better than ‘can’. The specification and the agreement focus on different points and are actually not contradictory to each other.

Observation 2: The agreement at RAN3#115-e and the corresponding specification focuses on different points and are not contradictory with each other.

With the above understanding and observation, we think option 1 is straightforward and aligns with the agreement and specification. By the way, although in option 1, RVQoE report and legacy QoE reports are sent together, they are actually in different IEs of AT command, which would be no problem in the cases of QoE pause/resume, as concerned by some companies at last meeting.
Proposal 5: For the case when the RVQoE reporting periodicity is not explicitly configured, The RVQoE and QoE reports are always sent together from the UE App layer to the UE AS layer.
With the above discussion, a draft LS was prepared in the Annex and it is proposed to discuss based on the draft LS. A draft CR to 38.300 on some RAN visible QoE description is also provided in [3].
Proposal 6: Discuss on the draft reply LS to RAN2 and SA4 provided in the Annex. 

Proposal 7: Agree on the draft CR to 38.300 on RAN visible QoE.
Conclusion

Observation 1: It is feasible to measure the buffer level more frequently for RVQoE than in legacy QoE reports, from SA4’s perspective.
Proposal 1: There is no need to inform RAN about the reporting periodicity for buffer level measurements.

Proposal 2: Inform SA4 and RAN2 that the recording interval of buffer level for RAN visible QoE in application layer can be related to the reporting periodicity configured by RAN. 

Proposal 3: Inform SA4 that one measurement of buffer level in RVQoE report during one recording interval is enough. Whether more than one measurement results collected during one recording interval can be supported is based on SA4’s decision and implementation.
Proposal 4: Keep PDU session ID as optional in RVQoE reports.

Observation 2: The agreement at RAN3#115-e and the corresponding specification focuses on different points and are not contradictory with each other.

Proposal 5: For the case when the RVQoE reporting periodicity is not explicitly configured, The RVQoE and QoE reports are always sent together from the UE App layer to the UE AS layer.
Proposal 6: Discuss on the draft reply LS to RAN2 and SA4 provided in the Annex.
Proposal 7: Agree on the draft CR to 38.300 on RAN visible QoE.
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1
Overall description

RAN3 thanks RAN2 and SA4 on their discussion and LSs on RAN visible QoE. During RAN3#117-e and RAN3#117bis-e, RAN3 has further discussed the details of RAN visible QoE based on the LS from RAN2 (R2-2206833) and the LS from SA4 (S4-221129) and would like to inform SA4 and RAN2 about RAN3’s further agreements and understanding on RAN visible QoE.

The discussion in RAN3 is focused on the following three aspects listed in the LS from RAN2:

buffer level measurements

Question 1 from RAN2: Is a periodicity specific for buffer level measurement necessary for RVQoE? If yes, what is the motivation and what should be the configurable values? If not, what are the assumptions on how often the application layer performs the measurements of buffer level and how the buffer level list is filled?
SA4 has also asked RAN2 and RAN3 about how to measure the buffer level for RVQoE in UE application layer, in the LS S4-221129. 

[RAN3’s response to RAN2 and SA4]: There is no need to define a periodicity specific for buffer level measurement of RVQoE. In RAN3’s understanding, UE application layer can measure the buffer level for RVQoE according to the reporting periodicity configured by RAN, which is mentioned in the SA4 LS as the first alternative. For example, if the RVQoE reporting interval configured by RAN is 640ms, the UE application layer can measure the buffer level at least once every 640ms. For the purpose of RVQoE result collection, each measurement result for buffer level every reporting interval is enough, whether more than one measurement results collected during one recording interval (e.g., eight equally-divided buffer level measurements) can be supported is based on SA4’s decision and implementation. To save the measurement times, one possible implementation from RAN3’s understanding is, UE application layer can measure the buffer level once in each reporting interval for RVQoE, fill the first buffer level entry, and leave the other seven entries as empty. The final decision on the implementation is up to SA4.
Reporting of PDU session ID(s)

Question 2: Should the PDU session ID(s) be provided for each RAN visible QoE report and should it be mandatory or optional in the signaling? 

[RAN3’s response to RAN2]: PDU session ID(s) for RAN visible QoE report can be kept as optional in the signaling. UE can decide when to add the PDU session ID in the RVQoE report, e.g., when the PDU session changes.

Reporting of RAN visible QoE measurements

Question 3: What is the motivation for specifying that RAN visible QoE reports should be sent together with the legacy QoE reports? Is the requirement that RAN visible QoE reports should be sent together with the legacy QoE reports intended for the application layer or AS layer? If for AS layer, could the reporting periodicity for RAN visible QoE reports be considered mandatory because AS layer is not aware of when the legacy QoE reports will be triggered? 

[RAN3’s response to RAN2 and SA4]: The wording in the agreement of RAN3#115-e is mainly specified to compare with the case that reporting periodicity is explicitly indicated. The logic can be the two cases:

If reporting periodicity is explicitly indicated, RVQoE reports should be sent to UE with different reporting periodicity.

But if reporting periodicity, RVQoE reports CAN also be sent together with the legacy QoE reports. 

Note: in RAN3 understanding, the word ‘can’ here means that it is allowed that RVQoE reports are sent together with legacy QoE reports, when reporting periodicity is not indicated.

In the specification, the word ‘should’ mainly specifies the case that reporting periodicity is not indicated, and the behavior in UE side should be UE APP send the RVQoE report and legacy QoE report together. The agreement and the specification actually focus on different points and are not contradictory with each other.

So, the understanding from RAN3 is that if reporting periodicity of RAN visible QoE is not explicitly indicated, UE APP should send the RVQoE report and legacy QoE report together to UE AS. And with this understanding, there is no RAN3 or RAN2 impact.
2
Actions

To SA4 and RAN2
ACTION: 
RAN3 would like to kindly ask SA5 and RAN2 to take into account of the above information and continue related work if any.
3
Dates of next RAN3 meetings

RAN3 #118              14-18 November 2022          Toulouse, FR

RAN3#119              27 February – 3 March 2023      Athens, GR

