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1		Introduction
[bookmark: _Hlk55243246][bookmark: _Toc449541143]CB: # NRQoE2-RANawareness
- Take LTE as the baseline, the QoE configuration and QoE measurement results defined by SA4 should be delivered as a container? Or QoE reports should be visible for RAN in conditions?
- RAN awareness of QoE as optimization can be achieved by the following solutions ?
a) gNB directly understand UE QoE report up to implementation
b) UE reports generic QoE score to gNB
c) MCE report generic QoE score to gNB
d) gNB derives QoE score by ML model	
e) UE provide the report data as two parts, one for RAN with RAN designed format, and one for TCE server
f) RAN-visible QoE metrics in NR QoE which are duplicated or deduced from that encapsulated in the transparent container
- Capture agreements as TP for TR
(QC - moderator)
Summary of offline disc R3-206896 
2	For the Chairman’s Notes
Agreements:
Take LTE QoE solution as baseline, i.e. the QoE configuration and QoE measurement results defined by SA4 are delivered as container.
RAN3 to study and confirm the benefit of RAN visibility on some simple or generic QoE parameter.
RAN3 to study the solution for QoE aware:
· Type 1: gNB understands QoE report up to implementation
· option a) gNB directly understand UE QoE report up to implementation
· [bookmark: _GoBack]option d) gNB derives QoE score from UE QoE report by ML model
· Type 2: gNB receives RAN-visible QoE metrics from UE
· Option b) UE reports generic QoE score to gNB
· Option e) UE provide the report data as two parts, one for RAN with RAN designed format, 
· Type 3: gNB receives RAN-visible QoE metrics from MCE.
Capture the attached TP as baseline.
To be continued: 
What kinds of QoE metrics for RAN to understand, generic QoE score or some selected QoE parameters?
How to derive the RAN visible QoE metrics, from access stratum or application layer?
3	Discussion	Comment by Ericsson User: It would be good is the rapporteur would provide references for each question. That would make it easier to understand what is behind the question
In LTE QoE measurement, the configuration and measurement results are delivered as container defined by SA4. RAN forwards the containers between UE and QMC/MCE transparently.
Question 1: Shall we take LTE QoE solution as baseline, i.e. the QoE configuration and QoE measurement results defined by SA4 are delivered as container?
	Company
	Yes/No
	Comments

	Samsung
	Yes
	Agree to take LTE QoE solution as baseline.
Agree the QoE metrics defined by SA4 can be delivered as container. However, some QoE metrics related to RAN can be known by gNB, some metrics (refer to question 3) can be copied out of the container.
In addition, QoE measurement configuration (e.g. service type and area scope, etc.) defined by SA5 should also be known by RAN.

	Huawei
	Yes
	Agree to take LTE QoE solutions as baseline.

	ZTE
	Yes
	Agree to take LTE QOE solution as baseline In Rel-17 NR QOE, the QOE configuration and measurement results defined by other group (e.g. SA4) are delivered as container.

	CMCC
	Yes
	OK to take LTE solution as baseline. In addition, some QoE metrics defined by SA4 can be visible to RAN

	CATT
	
	Agree with SS. The container may be decoded by RAN for some RAN trigger, config, and RAN realted report checking 

	Nokia
	Yes
	For LTE QMC the container is transparent to the RAN. 

	China Unicom
	Yes
	Agree to take LTE solution as baseline, and the QoE configuration and QoE measurement results defined by SA4 should be delivered as container to avoid big impact on other WGs.
 

	Ericsson
	
	QMC: we are fine to work on the basis of the  LTE QMC container, but we should discuss how to make this visible to the RAN
QoE report:
· RAN should be able to read the QoE report, but…
· As of today, the SA4 metrics are not very useful to RAN, so…
· We propose to discuss the solutions for a simplified representation of QoE measurement values, where the simplified representation is visible to and understandable by the RAN, and…
· This simplified representation should be sent as a separate IE, inside MeasReportAppLayer IE but outside the container.

	Qualcomm
	Yes
	Agree with Ericsson

	China Telecom
	Yes
	Agree with Eriscsson.
We agree to take LTE QMC as baseline. However, considering the support of visible to RAN,  the configuration and corresponding reports for new defined QOE metrics could be outsider the container.


Moderator summary:
Agreement: Take LTE QoE solution as baseline, i.e. the QoE configuration and QoE measurement results defined by SA4 are delivered as container.

RAN aware of QoE may enable some close loop optimizations by RAN. The exact optimization solutions can be up to implementation, e.g. QoE aware scheduling, QoE aware resource allocation, QoE aware traffic steering, QoE aware load balancing.
Question 2: Do you see any benefit for RAN to understand some QoE metrics?
	Company
	Yes/No
	Comments

	Samsung
	Yes 
	QoE was designed to optimize network, including Core and Radio. In legacy system, the QoE reports are sent to the collection centre through RAN, then the technician or network function(NWDAF) analyse those QoE information to optimize the radio network by tuning parameters and etc, it’s kind of non-real time optimization.
For the new services in NR or in the future, many use cases (e.g. AR/VR, remote surgery) have high requirements on interactivity and latency, which means real-time network optimization become more important and are needed in 5G network. It’s benefical for RAN to understand some QoE metrics for real-time optimization.
In current network, RAN optimization are mostly based on QoS, which may not really reflect a single user’s satisfication, UEs may be allocated extra resources. QoE aware optimizaiton will make the network resources usage more efficient and ensure a single user’s service experience at the same time. 

	Huawei
	Not sure
	As discussed in our paper [8], we tried to list most of the parameters of QoE metrics, as we could see some of them are related with RAN, some of them are purely nothing related with RAN, and for those RAN related parameters, if checking one by one, actually for most of them RAN could not use directly and RAN could optimize by itself from RAN level measurements. 
So in general, if some parameters are to be visible at RAN, benefits should be justified.

	ZTE
	1: For QoE metrics from UE application layer, lower priority.
For  QoE metrics relate to radio, can be take it into account.
	More clarification on “QOE metrics”.
In LTE, QOE report only provided from UE. The “QOE metrics” only defined by SA4.
While in NR, RAN3 start to study that QOE report come not only from UE but also from RAN side. 
It is benefit to consider leverage radio related QOE report to assistant RRM.
 


	CMCC
	Yes
	Understanding some QoE metrics is beneficial for RAN to perform RAN optimization. As pointed out by many companies, the exposure of some QoE metrics, e.g. Buffer level, could help RAN to make better scheduling decisions.

	CATT
	Yes
	For the latency sensitive  service, it is  beneficial for the RAN  quickly adapt the configuration base on the QoE. 
 As CB moderator said, the RAN directly optimize parameter base on QoE report may introduce the close loop optimizations. So we need study how to use the RAN awarenees part QoE report 

	Nokia
	No
	For the time being we see several issues and no clear evidence that QoE reporting should be used for real-time adaptations in the RAN. One of the issues is that the QoE reports relate to an E2E measurement, and are not designed to identify particular issue in the RAN. Any reported E2E issue may be located anywhere, like in UE lower layers or in the transport network.

	China Unicom
	Yes
	The benefit is obvious since it provide intuitive user experience status to the NG-RAN, which can be additional information to achieve more accurate RRM and network optimization. 
As to the specific beneficial metircs, it has been captured in the latest TR that the supported service types of NR QoE include URLLC related services in addition to VR, the details are FFS, in other words, the definition of NR QoE service types and corresponding metrics has only just begun.
 

	Ericsson
	Yes
	RAN should be able to see a simplified representation of app layer measurements (see our answer to Q2).
Let us not also forget that RAN should sees the radio-related QoE measurements, collected within the MDT measurements.

	Qualcomm
	Yes
	Agree with Ericsson. Some simplified QoE metrics should be useful for RAN. The full QoE defined by SA4 is too complicated for RAN.
@Nokia, for your concern of reporting delay, we can study whether RAN should define trigger for QoE report.

	China Telecom
	Yes
	Given that some new requirements are aligned with the radio-related optimization, the benfit for visible to RAN could be justified.


Moderator summary:
Agreement: It is benefitial for RAN to understand some simple or generic QoE parameter.

RAN awareness of QoE as optimization can be achieved by the following solutions.
a) gNB directly understand UE QoE report up to implementation, no standard impact
b) UE reports generic QoE score to gNB
c) MCE report generic QoE score to gNB
d) gNB derives QoE score by ML model	
e) UE provide the report data as two parts, one for RAN with RAN designed format, and one for MCE server
f) RAN-visible QoE metrics in NR QoE which are duplicated or deduced from that encapsulated in the transparent container
Question 3: If answer to question 2 is yes, which kind of QoE aware by RAN do you prefer?
· Type 1: gNB directly understand UE QoE report up to implementation, i.e. option a) and d) above
· Type 2: gNB receives RAN-visible QoE metrics from UE, i.e. option b) and e) above
· Type 3: gNB receives RAN-visible QoE metrics from MCE, i.e. option c) above
	Company
	Type
	Comments

	Samsung
	Type 1,2,3
	All of the options can be studied, and further analysis are needed, considering performance, efficiency, implementation effort and specification impact, etc.

For option a), b), d) and e), they can be easily realized if RAN can trigger QoE mesasuemnt itself, how to configure the QoE measurements and how to read the QoE reports are up to RAN, no impact on SA groups.

	Huawei
	
	Please see our comments for Q2.
If finally there are some consensus on some parameters, we could study the type like e), if RAN just wants to know the QoE score, we think this is another thing, mechanism like c) could be studied, but again, benefits should be justified.

	ZTE
	Type 1,3
	At this stage, no solution should be rule out. But as our answer in the Q2, we think the  type 2 from the UE should be lower priority.
To be clarify , the type 1 can be update with remove the word “UE”.
· Type 1: gNB directly understand UE QoE report up to implementation, i.e. option a) and d) above


	CMCC
	Type 1,2,3
	Agree that no solution should be ruled out at this stage.

	CATT 
	
	The aim of RAN awareness the QoE is for the time sensitive service. All the type solution is feasible. But we need consider the aim. The e),f) may be the good method. For the “score” method, looks no useful for the gNB understanding what happened on UE from QoE perspective and change wich parameter

	China Unicom
	Type 1,2,3
	Agree with Samsung and CMCC 

	Ericsson
	Type 2
	The drawback of type 3 is that it defeats the purpose of measurements being visible at the RAN – it will take a lot of time for the report to reach the RAN via MCE.	Comment by Ericsson User: Ali: Type 3 can only be used for long-run (slow-pace) analysis which is not the case in the RAN nodes i.e., gNB prefers fast reactions and that can be done if the RAN reads some sort of QoE measurements directly from the UE 

	Qualcomm
	Type 2
	Type 1 is up to implementation.
We prefer type 2. Type 3 is also fine.


[bookmark: _Hlk55763327]Moderator summary:
Agreement: RAN3 to study the solution for QoE aware:
· Type 1: gNB understands QoE report up to implementation
· option a) gNB directly understand UE QoE report up to implementation
· option d) gNB derives QoE score from UE QoE report by ML model
· Type 2: gNB receives RAN-visible QoE metrics from UE
· Option b) UE reports generic QoE score to gNB
· Option e) UE provide the report data as two parts, one for RAN with RAN designed format, 
· Type 3: gNB receives RAN-visible QoE metrics from MCE.

Type 1 is outside the scope of this study item. Type 3 is outside the scope of RAN3, but RAN3 can propose SA4/SA5 to define it by LS. 
Question 4: If type 2 is preferred in question 3, which kind of RAN-visible QoE metrics do you prefer? Please give some examples.
	Company
	Answer

	Samsung
	It should analyse case by case, as metrics are different for different services types. For example, buffer level for video streaming service, Jitter duration for voice services.

	Huawei
	As indicated in our discussion paper [8], among those parameters the metric “Buffer level” seems to be useful. 

	CMCC
	Buffer level could be useful.

	CATT
	Agree with SS. 

	China Unicom
	All metrics that might be optimized through RAN side RRM are fine.
- For eMBB service types: throughput, buffer level
- For URLLC service types: latency, jitter

	Ericsson
	We think that the optimal solution is to provide a generic score to the RAN (e.g. “good/bad QoE”).  	Comment by Ericsson User: Ali: if we have these flags per parameter, for example one flag for throughput, one flag for buffer level, it could be great for us
Basically, we can simplify what Sumsung, HW and CU are saying. We can argue that parsing all the measurements would be cumbersome for RAN nodes and as they say some measurements may be useless from RAN point of view.
So why not simplifying the relevant measurements they pointed into binary flags which is simple, efficient and useful. RAN does not need to know the exact QoE measurement values   
The RAN-visible measurement result should be sent to the RAN by the RRC layer of the UE, as per input received from the app layer by means of AT command. For example, the app layer indicates to the RRC layer that the “QoE is good”.

	Qualcomm
	Agree with Ericsson. We should avoid (or at least minimize) cross-layer optimization. So, simple generic QoE score is preferred. 


Moderator summary:
To be continued: what kinds of QoE metrics for RAN to understand, generic QoE score or some selected QoE parameters.

The RAN-visible QoE metrics should be generated from SA4 defined QoE measurement result container. 
[bookmark: _Hlk55243694]Question 5: Do you agree the RAN-visible QoE metrics should be derived from SA4 defined QoE measurement result container and send LS to SA4 to confirm the feasibility? 
	Company
	Yes/No
	Comments

	Samsung
	Depends on the solutions.
	There are two options to derive RAN visible QoE metrics:
· Option 1: RAN configures its own format with RAN visible QoE metrics related to service type. So RAN can generate the format by knowing the service type transmitted from CN or OAM, which has no impact on SA4. (send LS to RAN2)
· Option 2: CN or OAM configure two formats of QoE metrics, one for the metrics defined by SA4, one for the metrics visible for RAN.  (send LS to RAN2, SA4, SA5)
Option 1 maybe better with no impact on SA4.

	Huawei
	Not sure
	Pure technically, as listed in Q3, there are different ways to get QoE metrics, and it is for RAN usage, maybe we need to reach consensus what to confirm by SA4.

	ZTE
	Not necessary in Rel-17 stage.
	

	CATT
	Not for now
	As  SS said, different solution may need different group nvolved 

	Nokia
	Not sure
	Some use case should first be discussed to show benefit.

	China Unicom
	Yes
	If RAN-visible solution is agreed in RAN3, then SA4 and SA5 should be informed.

	Ericsson
	No
	The RAN-visible measurement result should be sent to the RAN by the RRC layer of the UE, as per input received from the app layer by means of AT command. For example, the app layer indicates to the RRC layer that the “QoE is good”.
The LS is not needed.

	Qualcomm
	Yes
	Assuming a generic QoE score is needed, we should standardize definition. So, I think SA4 is the best place to define the generic QoE score.  


Moderator summary:
How to derive the RAN visible QoE metrics, from access stratum or application layer?

Question 6: Do you agree to capture attached TP into the TR? Any changes are needed for the TP?
	Company
	Yes/No
	Comments

	Samsung
	Agree capture the figure with changes.
	For the descripiton of the fisrt paragraph which only captures one option, it should be updated based on our discussion on question 1-4.

For the figure 6.x-1:
Since both QoE score and metrics can be studied in SI, it’s better to use a general name in the figure. Below changes are needed:
· Change the “generic QoE configration” to “RAN visible QoE configuration”
· Change the “generic QoE score” to “RAN visible QoE information”
This QoE information can be QoE score or QoE metrics

Moreover, the QoE report container and the RAN visible QoE information may have different reporting configuration, it may not report together, and this shall aslo be reflected in the figure (for example, adding “and/or” btw two IEs).

In addition, the step 1 is wrong as QoE configuration container is not sent from QoE server. It can be removed and expressed in text (e.g. QoE measurement configuration container transmited from CN or OAM) as it’s not the main point of RAN awareness.

We suggest remove step 1 in the figure and change the procedure description in a more general way below.


1. gNB sends the RAN visible QoE configuration to UE, may along with the QoE measurement configuration container transmited from CN or OAM. 
2. UE receives and applies the RAN visible QoE configuration and/or QoE mearurement configuration container. UE sends RAN visible QoE information and/or QoE report container to gNB accordingly. The QoE information can be a generic QoE score or QoE metrics visible by RAN.
3. gNB reads the RAN visible QoE information and/or forwards the QoE report container to QoE server accordingly. 


	Huawei
	
	If we reached consensus, of course we could capture some TPs.

	ZTE
	
	To clarify what type QOE report visible to RAN node. 
Is the QOE report refer to radio related measurement report ? or refer to UE application report ? If consensus achieve on radio related report, the corresponding description could captured in the TP

	CMCC
	
	Prefer Samsung’s change.

	CATT
	
	Prefer Samsung’s change. 

	Nokia
	No
	The TP seems incomplete without indication of the problem it is intended to solve. So at least a companion use case is needed.

	China Unicom
	Yes
	The 4 step procedure is preferred since the source should be specified.
If RAN is agreed to initiate the QoE measurement, then the step 1 can be presented as dotted line.

	Ericsson
	Let us work on the bvasis of Samsung version
	The comments are wrt Samsung’s version:
· [bookmark: _Hlk55738547]We suggest that Step 2 text should become: “UE receives and applies the RAN-visible QoE configuration and/or QoE measurement configuration container. The RAN-visible QoE report can contain a generic QoE score or QoE metrics visible by RAN. The RAN-visible report is provided from the application layer of the UE to the UE’s RRC layer by means of an AT command. The UE’s RRC layer then includes the RAN-visible report, along with the QoE report container, but as a separate IE, in the MeasReportAppLayer IE, and sends it to the RAN.”



	Qualcomm
	Yes
	Agree with Samsang and Ericsson. 
Updated TP in section 6 below.


Moderator summary:
Agreement: Capture the attached TP as baseline.

4		Conclusion
TBD

5.	Appendix: Technical Proposal
[bookmark: _Toc47689706]6	Potential NR QoE solutions and procedures
Editor note: Description of potential NR QoE solutions and procedures, including but not limited to reuse Trace or MDT Functionality/Framework.
6.x RAN visible QoE information reporting by UE
QoE aware by gNB enables close loop QoE optimization by RAN. It is too complicated for gNB to understand the real QoE metrics. RAN visible QoE information is simplified QoE information abstracted from QoE metrics by UE. gNB uses the RAN visible QoE information for close loop QoE optimization. Figure 6.x-1 shows the message flow for RAN visible QoE information reporting.


Figure 6.x-1: RAN visible QoE informationreporting
1. gNB sends the RAN visible QoE configuration to UE, may along with the QoE measurement configuration container transmited from CN or OAM. 
2. UE receives and applies the RAN-visible QoE configuration and/or QoE measurement configuration container. The RAN-visible QoE report can contain a generic QoE score or QoE metrics visible by RAN. The RAN-visible report is provided from the application layer of the UE to the UE’s RRC layer by means of an AT command. The UE’s RRC layer then includes the RAN-visible report, along with the QoE report container, but as a separate IE, in the MeasReportAppLayer IE, and sends it to the RAN.
3. gNB reads the RAN visible QoE information and/or forwards the QoE report container to QoE server accordingly. 
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