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1 Introduction
This contribution addresses the following offline discussion:

· [AT119bis-e][204][QoE] Summary of Rel-17 leftovers for QoE (China Telecom)

Scope: Summarize content of Tdocs under AI 8.14.3. Collect companies’ views on the priority of each issue and identify proposals which can be most easily progressed in Rel-18.

Intended outcome: Report in R2-2210813
Initial deadline (for companies’ feedback): Thursday 2022-10-13 0700 UTC
Initial deadline (for rapporteur's summary): Thursday 2022-10-13 1200 UTC
2 Contact Information

Respondents to the email discussion are kindly asked to fill in the following table.

	Company
	Name
	Email Address

	Lenovo
	Hyung-Nam Choi
	hchoi5@lenovo.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Discussion

3.1
Per-slice QoE measurement configuration enhancement
3.1.1 Per-slice QoE measurement

On per-slice QoE measurement configuration enhancement, RAN3 agreed to introduce the slice scope information in the configuration container and sent LS to SA4. However, whether to include the slice information outside the QoE configuration and reporting container or inside the QoE configuration container is still unclear. Without the slice information, it may result in erroneous and unnecessary per-slice QoE measurements and reporting by the UE. Since the RAN3 agreement does not impact AS, there seems no impacts to RAN2. In the contributions [2][3][6][7][10], all companies agree to introduce the slice scope information in the configuration container. And the contributions [2][3][6][7] also think there is no further work required for slice-based QoE from RAN2’s perspective.

Q1: Do companies agree that there is no further work in RAN2 for slice-based QoE measurement?

Please provide any view / comments on this topic and the question in bold below:
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	At least for the encapsulated QoE measurement configuration.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.1.2 Per-slice RAN visible QoE
Another issue raised by [6][9] is whether to introduce the enhancement to per-slice RAN visible QoE. The motivation is to allow UE only report QoE for configured slice. Currently, this issue is still FFS in RAN3. With regard to this issue, companies have different views on future work in RAN2:

· Option 1[6]: no need to introduce any enhancement for per-slice RAN visible QoE as the benefit is limited

· Option 2[9]: to introduce S-NSSAI in RAN visible QoE reports and configuration
· Option 3: RAN2 can wait for RAN3 progress on per-slice RAN visible QoE 

Q2: Which of options (i.e. option 1/2/3) do companies prefer?

Please provide any view / comments on this topic and the question in bold below:
	Company
	Option1/2/3
	Comments

	Lenovo
	Option 3
	We think RAN3 is the group to decide on this. If agreed, RAN2 can work on the AS signalling details.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2
RAN visible QoE enhancements
3.2.1 RAN visible QoE value

In R17 QoE, the metrics in the RAN visible QoE only include the buffer level and playout delay. According to the R18 WID, RAN3 and RAN2 need to discuss the enhancements to RAN visible QoE, e.g. QoE value. Such QoE value report could be useful for RAN to determine whether some radio configuration changes are needed to improve QoE for the user. Most companies think it is up to RAN3 to decide whether or not to introduce this RVQoE value. Therefore, RAN2 needs to wait for the progress of RAN3 before the discussion on the RVQoE value [2][3][5][6][7][10]. One company thinks there is no need to specify RAN visible QoE value, but this may be revisited later in the WI [9]. 
Q3: Do companies agree that RAN2 needs to wait for the progress of RAN3 and other WGs, e.g. SA4, on RVQoE value?

Please provide any view / comments on this topic and the question in bold below:

	Company
	Yes/No
	Comments

	Lenovo
	Yes
	RAN3 discussed this topic for a while (since R17 study phase) and still was not able to reach consensus yet. There is no need for RAN2 to interfere.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2.2 RAN visible QoE trigger event
The motivation of this enhancement is to introduce RAN visible QoE trigger events which allows the network to collect QoE information from UEs for some deployment related scenarios, such as high-speed scenarios, poor coverage scenarios and high interference scenarios. According to the Rel-18 QoE WID, RAN3 and RAN2 need to discuss whether it would be beneficial to introduce the RAN visible QoE trigger event. With regard to this issue, some companies agree to support the event triggered RVQoE logging and reporting in Rel-18 as it can reduce the size of the QoE measurement report and reporting-related RRC-signalling [4][5][6][9], and relevant proposals are listed in the table below. However, some companies have concerns on the benefit of introducing event-based RVQoE reporting as it may introduce much more complexity for NW and UE[2][3][7][10]. 
In order to make progress on this topic, moderator also would like to request companies to provide your views on some proposals, e.g. benefits, spec impacts, complexities to UE and NW.

	Tdoc
	Proposals related to RAN visible QoE trigger event

	[4], Samsung
	Proposal 1.  Event-based RAN visible QoE report is supported in Rel-18.

Proposal 2.  Discuss which layer (AS or application) is responsible to detect event(s) for RVQoE report.

	[5], Qualcomm
	Proposal 2:  gNB can configure an event to UE for triggering RVQoE meansurement reporting.

Proposal 3:  Introduce new Event for BufferLevel reporting: The BufferLevel is below a configured threshold.

Proposal 4:  Introduce new Event for PlayoutDelay reporting: The PlayoutDelay is above a configured threshold.

Proposal 5:  RAN2 discusses which layer (application layer or RRC layer) performs RVQoE event evaluation.

	[6], CATT
	Proposal 3:  RAN2 study what is the trigger event need to be defined for RV QoE, such as location, time, and some threshold.

	[9], Ericsson
	Proposal 3
  Consider event triggered RVQoE logging and reporting in Release 18.

Proposal 4
  Consider using RVQoE metrics fulfilling certain conditions, as triggers for RVQoE reporting.


For possible enhancements, here is a summary:

· Option 1: gNB can configure an event to UE for triggering RVQoE meansurement reporting, and it can be:

· new Event for BufferLevel reporting: The BufferLevel is below a configured threshold. FFS which layer performs RAQoE event evaluation
· Option 2: gNB can configure an event to UE for triggering RVQoE meansurement reporting, and it can be:

· new Event for PlayoutDelay reporting: The PlayoutDelay is above a configured threshold. FFS which layer performs RAQoE event evaluation

· Option 3: RAN2 study what is the trigger event need to be defined for RV QoE, such as location, time, and some threshold.
· Option 4: Consider using RVQoE metrics fulfilling certain conditions, as triggers for RVQoE reporting.
· Option 5: Others (some companies propose enhancements but there are no details, so more inputs would be needed for understandings)

· Option 6: No enhancements
Q4: Which of options do companies prefer? If you have concerns/comments on one or more options, please also input them in the following table.
	Company
	Option 1/2/3/4/5/6
	Comments (e.g. benefits, spec impacts, complexities to UE and NW)

	Lenovo
	None
	RAN3 is still discussing this topic incl. the clarification of the benefit of such triggers. Therefore, RAN2 should wait for RAN3 conclusion first.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2.3 RAN visible QoE report

In the last meeting of RAN3, RAN3 has agreed that UE should include QoS flow information in the RVQoE report to RAN. The reason is that the PDU session ID alone may not be sufficient for gNB to know which radio resource configurations may need to be adjusted. In the contributions [3][6][7], it is proposed to introduce the QoS flow information in the RVQoE report from the UE. On the details of QoS flow information e.g., QoS flow ID, DRB ID, PDU session ID, [3][6][7] also agree to use QoS flow ID as QoS flow information in the RAN visible QoE report from the UE.

Q5: Do companies agree to add the QoS flow ID in the RAN visible QoE report from the UE.?

Please provide any view / comments on this topic and the question in bold below:

	Company
	Yes/No
	Comments

	Lenovo
	Wait for RAN3
	RAN3 is further discussing details on QoS flow information e.g., QoS flow ID, DRB ID, PDU session ID. RAN2 should wait for the further details from RAN3.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In addition, [7] proposes to send a LS to CT1/SA4 to request CT1/SA4 to provide QoS flow related information to the UE from application layer. 

Q6: If it is agreeable to add the QoS flow ID in the RAN visible QoE report from the UE, do companies agree to send a LS to CT1/SA4 to check the possible impacts, e.g. the application layer needs to provide the QoS flow ID to the UE?
Please provide any view / comments on this topic and the question in bold below:

	Company
	Yes/No
	Comments

	Lenovo
	Wait for RAN3
	See answer to Q5 above. There is no need to send a RAN2 LS to CT1/SA4.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.3
QoE reporting enhancement for overload scenario
In Rel-17 the reporting of encapsulated QoE measurements can be temporarily paused in RAN overload situations. It is left to gNB implementation which encapsulated QoE configurations of a UE to pause for reporting. The RRC specification allows a selective pause, i.e. the gNB can pause reporting of one or multiple or all QoE configurations of a UE. According to the scope of WID in Rel-18, QoE reporting handling enhancement for overload scenario needs to be discussed. In the contributions [6][7][10], companies support to enhance QoE reporting in overload scenario, while two companies [2][8] still have concerns on whether this enhancement is needed and propose to wait for the conclusion or input from RAN3. 
Q7: Do companies agree to wait for the progress of RAN3 on QoE reporting enhancement in overload scenario?

Please provide any view / comments on this topic and the question in bold below:

	Company
	Yes/No
	Comments

	Lenovo
	Yes
	We wonder why NW has problem with the current Rel-17 flexibility with regards to pausing of encapsulated QoE reporting. But if RAN3 agrees to introduce a new “service priority” attribute which OAM/CN can send to gNB we will not object.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If the answer of Q7 is no, moderator would like to invite companies to provide your views on the following issues:

1) Whether to send the priority information to UE?

With regard to this issue, there are two alternatives according to the submit contributions in this meeting.

· Alt1: to send priority information to UE[6][10]. In the contribution [10], it is mentioned that the buffer size in UE APP is limited, it is beneficial for UE to get the priority of the certain QoE configuration. Then the UE can buffer the higher priority QoE data at first. 

· Alt2: the priority information is only required at the gNB[7]. And it also thinks there is no need to send the priority for signalling based QoE measurements from the CN and proposes to only provide the priority information for management based QoE configurations. 
Q8: Which alt do you prefer? Alt1 or Alt2?

Please provide any view / comments on this topic and the question in bold below:

	Company
	Alt1/Alt2
	Comments

	Lenovo
	
	· On Alt1: Why is the buffer size in UE APP limited? Or is it a typo and it should say “AS layer”? When pause/resume functionality was discussed in Rel-17, some companies preferred to store the QoE reports in APP layer since it provides much larger storage capacity compared to AS layer. In general, we are not convinced of the value of sending the priority information to UE. Does it really matter when QoE reports are sent faster to NW acc. to the priority of the associated QoE configuration? 
· On Alt2: whether the service priority attribute is used for m-based QoE or both m-based and s-based QoE can be left to RAN3 to decide.


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2) the granularity of priority
In the contribution [6], it proposes that priority can be configured per QoE reference. If a UE is configured with multiple QoE measurements, each QoE reference is associated with a priority.

Q9: Do companies agree that the priority can be configured per QoE reference?

Please provide any view / comments on this topic and the question in bold below:

	Company
	Yes/No
	Comments

	Lenovo
	
	Can be left to RAN3 to decide.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3) new UAI message
Contribution [1] proposes a new “UE overload” cases where the UE are not suitable to perform QoE measurement/reporting activities due to their status, e.g. the battery and/or memory of UEs are running low. In order to assist the network to acquire the information about the UE status when deciding if QoE reporting of a UE should be continue, [1] proposes to introduce a new UE Assistance Information (UAI) message to express the UE’s preference on configured QoE reporting (e.g. to pause or release QoE reporting) in Rel-18. 

Q10: Do companies agree to introduce a new UAI message to express the UE’s preference on QoE reporting configurations?

Please provide any view / comments on this topic and the question in bold below:

	Company
	Yes/No
	Comments

	Lenovo
	
	Questions for clarifications:
· On battery problems: how much does battery consumption account for QoE measurement/reporting compared to the many other things the UE does? And if battery is running low shouldn’t the UE better initiate UAI for power saving purpose, e.g. by indicating its preferred RRC state?

· On memory problems: not clear about the memory problems the UE may face. In which scenario may this happen? Are memory problems in AS layer meant? How much does QoE measurement/reporting account in memory usage?


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4) QoE reporting via the SN
In the contribution [9], it proposes that in DC scenarios, QoE reporting via the SN will be one possibility to steer the QoE reports to a node which may be less loaded. Since DC may not always be available or may not even be supported by all UEs, for these situations, there is also the possibility to pause QoE reporting. 

Q11: Do companies agree to use QoE reporting via the SN to handle overload scenarios in DC scenarios?
Please provide any view / comments on this topic and the question in bold below:
	Company
	Yes/No
	Comments

	Lenovo
	
	Strictly speaking it is mentioned as an observation and not as a proposal.

Anyway, should be discussed as part of QoE support in NR-DC.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5) QoE reporting via unlicensed band
In the contribution [1], it is proposed that QoE reporting via unlicensed band is a sensible approach to deal with potential overload situations during a QoE session. And the unlicensed band resource is simply a complementary data pipe for the UE to provide QoE measurements, which can be entirely independent to operations of the targeted application of QoE. To support SRB4 transmission over unlicensed band, the only required change in specification is the addition of CAPC definition for SRB4. So the foreseeable specification impacts are extremely light. Therefore, it proposes that RAN2 should define CAPC for SRB4 (fixed or configurable) in Rel-18, which enables offloading of QoE reporting to unlicensed band and hence alleviates RAN overloading. 
Q12: Do companies agree to define CAPC for SRB4 (fixed or configurable) in Rel-18 to enable offloading of QoE reporting to unlicensed band?
Please provide any view / comments on this topic and the question in bold below:
	Company
	Yes/No
	Comments

	Lenovo
	No
	When RAN2 discussed pause/resume functionality in Rel-17, SA4 indicated an average QoE load per application of <100 bits/sec. Even if we consider more advanced services in the future, the average QoE load per application may still be lower than other SRBs or DRBs. Therefore, offloading SRB4 to unlicensed spectrum does not much alleviate RAN overload. Instead, other UL traffic should be better offloaded to unlicensed spectrum.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4 Conclusion
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