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1 Introduction
This document aims at gathering and summarizing companies views for the following offline discussion:

[AT113bis-e][037][eQoE] Pause Resume (Huawei)
      Scope: Address the following questions: Whether measurement collection internally in the UE shall continue when Paused or not (i.e. whether only transmission of reports over Uu is actually paused). Assuming Yes, address the additional question whether handling of and specification of UE-collected-but-non-Uu-reported measurements should be in AS/RAN2 or Application/SA4/SA5
      Intended outcome: Report
      Deadline: Tuesday April 20 to come-back on-line. 

The following discussion related to this topic took place during the online session and is copied here for reference:
	R2-2103911	QoE measurement handling at RAN overload	Huawei, HiSilicon	discussion	Rel-17
DISCUSSION
On P3 and P4
-	QC support P3 and P4, and think we need to inform also SA4
-	LG support P3. On P4 LG think that application should keep measureing even after Pause. Huawei agrees, and think application can continue and when resume the application layer can report. 
-	On P3 Oppo strongly prefer to use MAC CE. 
-	Ericsson support p3. On P4 don’t agree and think RAN2 should specify max time or volume. Nokia think P4 defines interaction between AS and application. 
-	Chair: There seems to be support for P3 but no time to finally conclude. 
Offline to gather comments on P4, progress if possible (Huawei)



The topic of QoE reports handling at the UE after receiving a “pause” indication from the network, is discussed in the following contributions submitted to RAN2#113bis-e meeting:
R2-2102967	Stop and start of QoE measurement reporting		Qualcomm Incorporated
R2-2103050	Pause and resume of QoE measurements			Ericsson
R2-2103693	Start and stop for NR QoE measurement			CMCC
R2-2103911	QoE measurement handling at RAN overload		Huawei, HiSilicon
R2-2104035	Discussion on QoE collection start and stop		CATT
R2-2104271	Discussion on pause/resume NR QoE reporting	ZTE Corporation, Sanechips
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Company contact details
	Company
	Name
	Email Address

	Lenovo
	Hyung-Nam Choi
	hchoi5@lenovo.com

	Qualcomm
	Jianhua Liu
	jianhua@qti.qualcomm.com

	Nokia
	Malgorzata Tomala
	malgorzata.tomala@nokia.com

	Huawei
	Dawid Koziol
	dawid.koziol@huawei.com

	Samsung
	Seungbeom Jeong
	s90.jeong@samsung.com

	Ericsson
	Cecilia Eklöf
	cecilia.eklof@ericsson.com

	ITRI
	Tzujen Tsai
	tjtsai@itri.org.tw

	ZTE
	Liu Yansheng
	Liu.yansheng@zte.com.cn

	CMCC
	Xingyu Han
	hanxingyu@chinamobile.com

	China Unicom
	Shuai Gao
	gaos30@chinaunicom.cn

	CATT
	Chunlin Ni
	nichunlin@catt.cn

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	Intel
	Ziyi Li
	Ziyi.li@intel.com

	OPPO
	Liu Yang
	liuyangbj@oppo.com

	LGE
	SangWon Kim
	sangwon7.kim@lge.com



3 	Discussion
Firstly, there were some doubts during the online discussion whether it is a common understanding that, upon receiving a “pause” indication from the network, the UE stops QoE reporting, but continues QoE measurements. The following point is made in the the LS from SA5 in:
	· It is considered vital that QoE data is captured during time periods of RAN overload. However, there can be many consumers that frequently collects QoE data from many UEs. To not contribute to the RAN overload, the QMC reporting should be able to be temporarily stopped and restarted.



Considering SA5 requirement and the fact that it is the reporting which contributes to a potential congestion in RAN, and not the QoE measurements themselves, it is proposed to confirm that upon receiving the pause indication from the network, UE temporarily stops sending the QoE reports, but the ongoing QoE measurements are continued and new QoE measurements can be started according to the stored QoE configurations.
Question 1: Do companies agree that a “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent to the network, but it does not affect the QoE measurements collection at the UE, i.e. the UE continues ongoing QoE measurements and may trigger new ones at the application layer (as per QoE configurations stored at the UE).
	Company
	Yes/No
	Additional explanations

	Lenovo
	Yes
	

	Qualcomm
	Yes but
	As SA5 required, QoE measurements collection should be continued, but it is application layer behaviour, can leave to SA4 decision.

	Nokia
	Partially
	QoE pause purpose is to stop QoE reports being send from the UE to the gNB. 
We cannot force requirements towards App layer (out of RAN2 scope), but in our understanding the data collection may indeed continue in application layer

	Huawei, HiSilicon
	Yes
	We agree we are not supposed to define application layer behaviour. However, this is the current behaviour of the application layer to continue measurements and to trigger new ones, as per SA4/SA5 requirements and specifications. So the intention here was to confirm pause/resume will not interfere with that.

	Samsung
	Yes
	

	Ericsson
	Yes
	

	ITRI
	Yes
	In TS 28.404, it mentioned RAN-overload use case that “…The application continues any ongoing recording and stores the recorded information until a restart request is received.”

	ZTE
	Yes
	Based on the description in TS28.404, the QoE ongoing measurement should not be stopped by “QoE pause”.

	CMCC
	Yes
	

	China Unicom
	Yes but
	We agree to use“QoE pause” indication, and whether or not there is an impact on SA4 depends on whether we choose App Layer buffer or As Layer buffer.

	CATT
	Yes
	The application layer behaviour should be decided and specified by SA4/SA5

	Xiaomi
	Yes
	

	Intel 
	Yes 
	We agree that per SA5 requirement, the UE continues ongoing QoE measurements upon receiving a pause indication from RAN. 
We also agree with rapporteur that QoE measurement after “QoE pause” should consider two cases: 1) on-going QoE measurement 2) start new measurement following received QoE configurations (before “QoE pause”). 
For the second case, the UE may receive the QoE configuration before the pause indication, while the start time of QoE measurement may be later than the “QoE pause” reception. In this case, UE may still trigger new QoE measurement according to the QoE configurations received before “QoE pause”.  
Considering QoE pause is triggered by RAN overload, RAN may not send new QoE configurations to the UE until QoE resume. 

	OPPO
	Yes
	We agree the QoE pause indication is used to temporarily stop QoE reports. Whether or not the UE continues ongoing QoE measurements is out of RAN2 scope.

	LGE
	Yes
	



Summary:
All companies agree with the intention of the statement that a “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent to the network, but it does not affect the QoE measurements collection at the UE, i.e. the UE continues ongoing QoE measurements and may trigger new ones at the application layer (as per QoE configurations stored at the UE). However many companies accurately indicated that application layer behaviour is out of RAN2 jurisdiction. Based on the above, the following is proposed:
Proposal 1: “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope. 

Assuming companies agree with the above intention, the question arises on how QoE reports which are generated by the application layer after UE received “QoE pause” indication, are handled by the UE. 
According to SA5 specifications TS 28.405 [7]:
	4.2.4	Temporary stop and restart of QoE information reporting during RAN overload in LTE
In case of overload in RAN, the eNB may temporarily stop the reporting from the UE by send the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to temporarily stop application layer measurement reporting in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the temporary stop request. The application stops the reporting and stops recording further information when the data in the reporting container is used. Then the recorded data is kept until it is reported or when the UE request session is ended. 
When the overload situation in RAN is ended the eNB restart the reporting from the UE by send the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to restart application layer measurement reporting in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the restart request. The application restarts the reporting and recording if it was stopped.


Based on this specifications extract, it can be seen that SA5 already specified AS and application layer interactions for pause/resume mechanism. AS sends AT command to application layer to indicate “temporary stop request” upon which the application layer stops the reporting, but continues collecting the measurements until “the data in the reporting container is used”. When the gNB send “qoE resume” indication to the UE, AS layer indicate to application layer to “to restart application layer measurement reporting”. Any QoE reports stored at application layer are then provided to AS layer for transmission to the gNB. 
On the other hand, as can be seen in SA4 LS in R2-2100076 [8], SA4 assumes that temporary stop/start mechanism is transparent to application layer:
	Regarding temporary stop and restart, SA4 agrees that this seems to be a useful functionality to handle temporary RAN overload. However, as we also stated in the above reply, SA4 believes that there should be no need for involving the application in this scenario.


Similarly, in companies contributions submitted to RAN2#113bis-e, two approaches are proposed:
1. RAN transparent approach where the temporary stop indication is provided to application layer, which stops forwarding the QoE reports to AS layer until receiving a resume indication, e.g. [1][3][4].
2. Application layer transparent approach where the application layer is not aware of the temporary stop of QoE reporting and keeps on forwarding the reports to AS layer, e.g. [2][5][6].
3. The QoE container received from App layer when SRB4 is not configured is discarded.[9]
The table below aims at summarizing the main advantages and disadvantages of each approach as mentioned by the companies in their contributions.
	
	Advantages
	Disadvantages

	Option 1, RAN transparent approach (i.e. QoE reports during “pause” are stored at application layer)
	· There is no need to store the QoE reports in AS layer, which utilizes RAM memory which is a scarce resource. It makes no sense to buffer a very limited amount in AS layer.
· Considering UE storage is large (e.g. 256G), QoE data amount could be stored as much as possible
· Very limited impact to RAN2 specifications, e.g. there is no need to discuss details of QoE reports storing in AS layer (e.g. maximum storing time, maximum size of stored reports, priorities etc.) or to define reporting of stored QoE reports after resume is indicated (i.e. QoE reports are handled in the same way as during normal operation)

	· Application layer behavior upon reception of pause/resume indications needs to be specified by SA4

	Option 2, Application transparent approach (i.e. QoE reports during “pause” are stored at AS layer)
	· Application layer is unaffected
	· The QoE reports need to be stored at AS layer, which has more limited storage capacity
· High workload and specifications impact in RAN2, e.g.to discuss the details of QoE reports storage and reporting after UE receives pause/resume indications

	Option 3, RAN transparent approach (i.e. AS discard the QoE data during “pause”)
	· There is no need to store the QoE reports in AS layer, which utilizes RAM memory which is a scarce resource
· Not touch application behavior.
· Very limited impact to RAN2 specification.
	· Application layer may or may not buffer the QoE data during pause, which can be decided by SA4.
· Restrict the supporting for partially Pause



Question 2: Are there any other advantages and disadvantages of the two options as outlined above, which companies think should be considered as well?
	Company
	Comments

	Lenovo
	It should be noted that the specified functionality on handling of QoE measurements at RAN overload by SA5 is not supported in LTE. Furthermore, it was specified for LTE and does not apply for NR. And in view of the SA4 LS in R2-2100076 we assume that SA5 will specify for NR a functionality on handling of QoE measurements at RAN overload that is different to LTE.
On the advantages/disadvantages of the options:
· Physically, it doesn’t matter whether the AS layer or application layer stores the QoE reports. In the UE it is the same memory.
· Not convinced that for Option 2 there will be “High workload and specifications impact in RAN2, e.g. to discuss the details of QoE reports storage and reporting after UE receives pause/resume indications”. We have already specified functionality which we can reuse, e.g. for logged MDT.

	Nokia
	Option 2: RRC layer is impacted most. Besides capacity overall handling of the procedures (pause, resume) will have to consider RRC states transitions. 

	Huawei, HiSilicon
	We think the points above are correct. For Lenovo’s comment:
· “Physically, it doesn’t matter whether the AS layer or application layer stores the QoE reports. In the UE it is the same memory.”
[Huawei] we do not think it is correct. Because AS layer solution requires extra memory in its AS layer, which should be carefully checked by RAN2, and APP layer soluiton requires exra memory in its app layer, which may be more difficult to check (maybe with CT1)
· “Not convinced that for Option 2 there will be “High workload and specifications impact in RAN2, e.g. to discuss the details of QoE reports storage and reporting after UE receives pause/resume indications”. We have already specified functionality which we can reuse, e.g. for logged MDT.”
[Huawei] We have functionality in MDT, but it does not mean it can be directly reused or all companies will agree to reuse. This will require quite considerable time to discuss the details while RAN2 has 0.5 TU for this WI which already contains many objectives. 

	Samsung
	We share the view from Lenovo.

	Ericsson
	We share the view of Lenovo and Samsung. 

	ITRI
	We have sympathy with Lenovo that SA4/SA5 will specify for NR a functionality on handling of QoE measurements at RAN overload that is different to LTE.

	ZTE
	We share the view of lenovo.

	CMCC
	Share similar view with Lenovo.

	China Unicom
	For Lenovo’s comment:
•	“Physically, it doesn’t matter whether the AS layer or application layer stores the QoE reports. In the UE it is the same memory.”
[China Unicom] We share the same doubt as Huawei.

	CATT
	We should study and confirm how the storage memory is used in application layer and AS layer in the UE. The advantage and disadvantage of option1 and option 2 may be  not like as mentioned in the above table 
For Option 3, one disadvantage is that it is not support partially pause the QoE reporting. i.e. some lower priority QoE reporting can be stop but some high priority QoE reporting can be sent when RAN overload is in the relative lower level.

	Intel 
	We think the memory resource may not be a big issue. The stored QoE measurement may need to be reported to RAN once QoE report is resumed. 

First, we would like to note that logged MDT also requires UE to store the logging measurement data at UE AS layer. Beyond that, transport of Logged MDT reports in multiple RRC messages is also supported. With every request, the network may receive a part of the total UE log. Indicating from that, a relative huge buffer size required for logged MDT is also stored at AS layer. QoE measurement after “QoE pause” is similar as logged MDT. In this case, we think the memory cost at QoE measurement should not be worried. With the support of RRC segmentation, UE can send full/partial QoE measurement report to the network.  

Moreover, the same buffer size is required by storing QoE measurement, no matter measurement reports is stored at application layer or AS layer. The limited buffer size should be always considered.  
Hence, we don’t think measurement stored at AS layer will cause a scarce resource issue.  

We also would like to note that, SA5 has noted SA4 LS in S4-201463 (R2-2100076) and no objection to “no need to involving application in temporary stop and restart”. In this case, RAN2 should follow SA4 agreement accordingly (so does SA5). 

	LGE
	Agee with Lenovo’s views.


Summary:
One additional option was added to the list of approaches indicated by the rapporteur. Hence, there are three options that can be considered by RAN2 with Option 1 and 3 avoiding the impact on AS while option 2 requires discussions in RAN2. Companies did not raise additional advantages or disadvantages of different options. Hence the list given in table above seems agreeable, except for whether storing QoE reports in AS layer has more impacts than storing QoE reports in application layer, for which some companies expressed their doubts. 
Considering the advantages and disadvantages of different options (captured in the table or raised by the companies as part of Q2), companies are also requested to indicate their preference for either approach and justify their choice.
Question 3: Which of the following approaches for QoE reporting pause/resume handling do you prefer and why?
· Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 3: The QoE container received from App layer is discarded during pause.

	Company
	Preferred option
	Justification

	Lenovo
	Option 2
	

	Qualcomm
	Option 1 or Option 3
	1)  There is big difference for UE to buffer the QoE data in AS layer or application layer. If in AS layer, it is buffered in RAM memory; if in application layer, it is buffered in internal storage. RAM memory is more limited and expensive than internal storage. QoE measurement is a type of application data which usually is stored in application layer as today, so it is natural to store QoE measurement in application layer. And then UE can buffer QoE data as much as possible.
2) If buffered in AS layer, i.e. in RRC layer, then we need to introduce RRC buffer behaviour, which may bring a lot of issues, as indicated by Rapporteur. This is actually not necessary.
Option 3 is also ok for us, then RAN2 don’t care about what application layer should do, and leave to SA4 decision.


	Nokia
	Option 3
	We afraid Option 1 requires additional complexity in handling AS-App Layer interaction, but if it is assumed that it will reuse existing approach (e.g. App Layer anyway stores the data) it can be also considered.

	Huawei, HiSilicon
	Exclude Option 2 and Option 1 or Option 3 choice is up to SA4/SA5
	We think option 3 is similar to option 1 from RAN perspective, i.e. we rely on report storage in application layer, but in case application layer forwards the reports anyway, then we may just discard those in AS layer. To us, it makes more sense that in RAN we focus on caring about RAN (e.g. how to prevent RAN overload) while measurement continuation during overload, which is SA4 and SA5 requirement, should be ensured by SA4 and SA5. In any case, we do not have to make this decision in RAN2, i.e. the choice between option 1 and option 3 could be up to SA4 and SA5.

	Samsung
	Option 2
	SA4 already declared there should be no need for involving the application in pause/resume scenario. Thus, we believe RAN2 should adopt option 2. Moreover, given NR supports QoE measurement in RRC_Inactive/Idle for MBS, RAN2 can reuse/enhance logged MDT framework as a unified solution for both 1) pause/resume scenario and 2) QoE measurement in RRC_Inactive/Idle.
Besides, we doubt Qualcomm's response, which is all AS memories are more expensive. In our understanding, it does not apply to the memory used for not very time critical operation (like logged MDT).  

	Ericsson
	Option 2
	SA4 already said they would like this to be handled without any involvement of the application, so no need to ask them. 
38.331 would not say anything about which memory to use and we think that could be up to UE implementation, so we also don’t see the issue that QC is raising. By doing it in RRC, RAN2 can specify the wanted behaviour in a clear way. We are not sure if it would be possible to specify any behaviour for the application. Which spec would that be in such case? 

	ITRI
	Option 2
	

	ZTE
	Option 2
	Similar view with Samsung and Ericsson. Based on SA4’s suggestion, the temporary buffer for “pause/resume” should be handled at AS layer. And we do not see there is enough benefit to reject the SA4’s suggestion.
In addition, if the buffer is setup at app layer, the AS layer may be misunderstood about the QMC reporting conditions in some scenarios. And the app layer buffer is also not good for scheduling.

	CMCC
	Option 2
	According to SA4 LS in R2-2100076, SA4 has clearly identified that there should be no need for involving the application at RAN overload, indicating that RAN2 needs to specify an AS mechanism for such scenario. Coordination with SA4 is time consuming with a risk of getting nothing more.

	China Unicom
	Option 2
	If AS layer or APP layer stores the QoE reports in the same memory, we can support Option2, which can reduce the impact on the App layer and increase control over the network.

	CATT
	Option 2
	We prefer Option 2. All the options are feasible.  

	Xiaomi
	Option 1 or 3
	We share the same concern as QC. If the AS layer stores the QoE reports, the L2 buffer size should be extended to allow the buffering of the QoE reports, which is not counted in the current L2 buffer requirement of the UE. As an UE vendor, extending the L2 buffer size would be more expensive than storing the QoE reports in the application layer. If most companies consider to use Option 2, we would require companies to consider to define extra UE capability requirement (i.e. to allow extra L2 buffer to store the QoE reports) for storing the QoE reports in AS.

	Intel 
	Option 2 
	SA5 has noted SA4 LS about “non-involving application during temporary stop and restart”, SA5 may update “temporary stop and restart” solution accordingly. Hence, QoE pause indication should not be sent to application layer. 

Besides, requiring memory to store the QoE reports in AS layer is not a big issue. Specification impact is also limited as logged MDT mechanism can be reused. 

	OPPO
	Option 1 or 3
	As a UE vendor, we agree with Qualcomm’s comment that storing the QoE measurement in the AS layer is much more expensive than in the APP layer. In addition, as already indicated by Rapporteur, the AS layer memory storing capacity is also limited, which is not good for buffering QoE measurement data (which is big in general). 

	LGE
	Option 2
	SA4 informed RAN2 that there should be no need for involving the application in pause/resume scenario. Unless we find a convincing reason not to follow the SA4’s agreement, we should rule out option 1. Therefore, if the QoE reports need to be stored, it should be done in AS layer. 
As Samsung mentioned, if the storing procedure is specified for QoE results, it could also be used for INACITVE scenario.



Summary:
Option 1/3: 5 (including Nokia)
Option 2: 10
There is a majority of companies who would like to specify handling of QoE reports upon pause/resume in AS layer. Companies indicated that the solution existing in SA5 specifications is for LTE and was not implemented in RAN specifications. Another raised argument is that SA4 indicated in their LS [7] that “SA4 believes that there should be no need for involving the application in this scenario” and they decided not to implement this functionality at application layer. The rapporteur would like to note that, similarly as SA5 solution, this LS refers to LTE, not to NR. 
To consider the advantages and disadvantages of different options and varying companies’ views, the rapporteur would like to propose sending an LS to SA4 listing the potential approaches considered in RAN2 and ask whether SA4 position from LTE still holds. Therefore, the following is proposed:
Proposal 2: Inform SA4 about the following options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:
1) Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
2) Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
3) Option 3: The QoE container received from application layer is discarded during pause.

RAN2 should also note that Option 2 has highest specifications impacts from RAN2 point of view, but option 1 would make RAN overload handling solution non-transparent to application layer and ask whether SA4 considers Option 1 feasible.
The rapporteur provides a proposed LS to SA4 in a separate document.

4	Conclusion
The following is proposed based on the discussion in section 2 of the document:
Proposal 1: “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope. 
Proposal 2: Inform SA4 about the following options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:
1) Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
2) Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
3) Option 3: The QoE container received from application layer is discarded during pause.

RAN2 should also note that Option 2 has highest specifications impacts from RAN2 point of view, but option 1 would make RAN overload handling solution non-transparent to application layer and ask whether SA4 considers Option 1 feasible.
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