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1 Introduction
This report summarizes the email discussion below that took place during RAN2#114-e meeting:
· [AT114-e][027][QoE] Start and Stop (Lenovo)


Scope: Start from the baseline, the tdocs under 8.14.2.2, identify easy agreements, potential agreements, discussion points, open points. Shall at this meeting attempt to decide R2 opinion whether/to what extent application shall be involved in Pause Resume or whether this is AS internal. 


Intended outcome: Report.

2 Reference

The following documents are treated in this email discussion:

[1]
R2-2104992
QoE pause and resume handling
Qualcomm Incorporated


[2]
R2-2105215
QoE report handling during RAN overload
Lenovo, Motorola Mobility


[3]
R2-2105337
Discussion on start and stop of QoE measurement
vivo
 

[4]
R2-2105525
Discussion on QoE measurement pausing and resuming
OPPO


[5]
R2-2105581
QoE measurement handling at RAN overload
Huawei, HiSilicon


[6]
R2-2105646
Discussion on NR QoE
China Unicom


[7]
R2-2105894
Pause and resume of QoE measurements
Ericsson
 

[8]
R2-2105920
QoE reporting control
Nokia, Nokia Shanghai Bell


[9]
R2-2106159
Discussion on QoE collection start and stop
CATT


[10]
R2-2106222
Further discussion on start and stop
CMCC


[11]
R2-2106346
Stop and start for QoE measurement reporting
LG Electronics Inc.

[12]
R2-2106431
Discussion on pause/resume NR QoE reporting
ZTE Corporation, Sanechips
3 Contact information

	Company
	Contact Name, Email

	Qualcomm
	Jianhua Liu, jianhua@qti.qualcomm.com

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Discussion
4.1 QoE report handling at QoE release
Details of the QoE release command will be discussed in the other email discussion [AT114-e][026][QoE]. Nonetheless, several contributions [3], [5], [8] discussed the QoE report handling at QoE release and made the following proposal:
At reception of QoE release, the UE shall discard any unsent QoE reports corresponding to the released QoE configuration.
Question 1: Do companies agree on the proposal that at reception of QoE release, the UE shall discard any unsent QoE reports corresponding to the released QoE configuration?
	Company
	Yes/No
	Additional comments

	 Qualcomm
	 Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s summary: <tbd>
4.2 Scope of QoE pause/resume wrt affected QoE configurations
During RAN overload the RAN node may send a QoE pause command to instruct the UEs to stop/suspend QoE measurement reporting for configured QoE measurements, and when RAN overload has been relieved the RAN node may send a QoE resume command to the concerned UEs to (re)start/resume QoE measurement reporting for configured QoE measurements. The relevant point to discuss here is the scope of a QoE pause/resume command wrt the affected QoE configurations, and different proposals were made in several contributions:
· In [1] and [5] it is proposed that the received pause/resume command is applicable for one or more QoE configurations.

· In [8] and [11] it is proposed that the received pause command is applicable for all QoE configurations.
· In [9] it is proposed that the received pause/resume command is appliable for all or partial set of QoE configurations.
Question 2: Companies are requested to provide their views on the scope of a QoE pause/resume command wrt the affected QoE configurations.
	Company
	Scope of a QoE pause/resume command
	Additional comments

	 Qualcomm
	 One or more QoE configurations
	Give the flexibility to gNB to mitigate the overload situation.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s summary: <tbd>
4.3 RAN functionality/responsibility at RAN overload
In RAN2#113bis-e meeting the agreements below were made:

RAN2 assumes that QoE support for NR includes (as the LTE framework): activation by Trace Function, both signalling and management-based configuration and RRC procedures supporting AppLayer config and report.

From RAN2 point of view, the UE shall follow gNB commands and, NG-RAN can in principle release by RRC the application layer measurement configuration towards the UE at any time, e.g. if required due to load or other reasons (Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc). 

In view of above agreements several contributions further discussed the RAN functionality/responsibility at RAN overload and made the following proposals:
	· In [3] it is proposed that the RAN is allowed to release QoE configuration only if instructed by CN/OAM. Otherwise, the RAN node is allowed to instruct the UE to pause QoE measurement reporting.

· In [6] it is proposed to discuss two options for handling new QoE configuration which is sent from the OAM/CN to RAN: 

· Option 1: When RAN is overloaded, gNB sends an overload indication to the core network to stop QoE configuration.

· Option 2: When RAN is overloaded, gNB can decide which new QoE measurement configurations should be stopped based on service type and/or slice priority.

· In [8] it is proposed that RAN can release the application layer measurement configuration towards the UE at any time.


Although the interaction between RAN and CN/OAM at RAN overload is more in the scope of other groups, rapporteur thinks that it might be still good to gather RAN2 view on the RAN functionality/responsibility at RAN overload in general.
Question 3: Companies are requested to provide their views on the RAN functionality/responsibility at RAN overload. That means:
i) whether RAN is responsible for release or pause of a QoE measurements configuration; 

ii) whether CN/OAM is responsible for release of a QoE measurements configuration.
	Company
	Scope of RAN functionality/ responsibility at RAN overload (RAN or CN/OAM)
	Additional comments

	 Qualcomm
	 Out of RAN2 scope
	From RAN2 point of view, we already agree RAN can release QoE configurations from signalling point of view; and it is also agreed other WGs are responsible to define the normal system procedures for release and which nodes are responsible. And we should leave this issue to RAN3 discussion.
“Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc.”

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s summary: <tbd>
4.4 QoE report handling during QoE pause
In RAN2#113bis-e meeting the outcome of discussion on QoE report handling during QoE pause was as follows:
“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.

The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:

· 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 application layer is discarded during pause.

The options for QoE report handling during RAN overload was discussed offline in [AT113bis-e][037], and the main advantages and disadvantages of the 3 options were summarized in the Table below.

Table: Summary of the main advantages and disadvantages of the options
	
	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 BP 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.
· Buffering in application layer gives the chance to transfer stored QoE data when the application layer is terminated.
· Future-proof to consider QoE measurement in IDLE and Inactive state.
· 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

· May impact non-QoE data processing performance due to reduced AS buffer size.
· 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
· Collide with SA5 specification “Temporary stop and restart of QoE information reporting during RAN overload.” In TS 28.405.

	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


Based on the contributions submitted to this topic the company’s views are still divergent. 
· In [1], [3], [5] it is proposed that QoE reports are stored at application layer (Option 1).

· In [2], [6], [7], [9], [11], [12] it is proposed that QoE reports are stored at AS layer (Option 2).
· In [8] it is proposed that QoE reports are discarded (Option 3).

· In [10] it is proposed not to discard QoE reports (irrespective of whether QoE reports are stored in AS layer or application layer).

· In [2] it is proposed as a compromise solution that the network may signal explicitly in the QoE pause command whether the UE shall discard any QoE reports received during QoE pause.

· Furthermore, in [4] it is proposed to send an LS to SA4 to reconsider their decision to not implement the temporary stop and restart functionality at the application level.
However, in order to make some progress on this topic, rapporteur makes following observations based on above proposals:
· There seems to be a clear majority not to discard QoE reports during QoE pause (irrespective of whether they are stored in AS layer or application layer), so at least the proposal from [10] may be taken as baseline.
· As a compromise, companies may consider the solution from [2] in which the network may signal explicitly in the QoE pause command whether the UE shall discard any QoE reports received during QoE pause.

· It is not very likely that the deadlock between Option 1 and Option 2 can be resolved during this meeting. Therefore, one possible way forward is to make a working assumption/agreement on Option 1/Option 2 based on majority view, and to send LS to SA4/SA5 to inform them about the status of RAN2 discussion and to ask them for their feedback.
Based on above observations the following questions are raised.

Question 4: Do companies agree on the proposal to not discard QoE reports during QoE pause (irrespective of whether they are stored in AS layer or application layer?
	Company
	Yes/No
	Additional comments

	 Qualcomm
	 Depends
	Understand this question is specific to AS layer behaviour. We don’t talk about whether application layer should discard QoE data or not. 
In general, support AS layer discards QoE report if received. Can accept UE application layer buffer or discard QoE report.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 5: If the answer to Question 4 above is no, companies are requested to provide their views on the compromise solution in which the network may signal explicitly in the QoE pause command whether the UE shall discard any QoE reports received during QoE pause.
	Company
	Agree/disagree
	Additional comments

	 Qualcomm
	 Disagree
	No need. If we specify UE should buffer QoE data, then UE buffers; if not, then no buffer happens.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 6: Companies are requested to provide their views on the possible way forward on Option 1/Option 2, i.e. to make a working assumption/agreement on Option 1/Option 2 based on majority view, and to send LS to SA4/SA5 to inform them about the status of RAN2 discussion and to ask them for their feedback.
	Company
	Agree/disagree
	Additional comments

	 Qualcomm
	 Disagree
	SA5 specification already descripts AS layer provides pause AT command to application layer if received from network. SA4 didn’t follow SA5 specification and put the task to RAN2. This is unfair to RAN2.

So far, no technical advantages are identified for UE to buffer QoE report in AS layer; while a number of disadvantages are identified. We need to ask SA4 to reconsider SA5 requirements and technical concerns from RAN2.
In order to make progress, we can send LS to SA4/SA5 with the advantages and disadvantages listed in the “Table: Summary of the main advantages and disadvantages of the options” for SA4/SA5 consideration.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s summary: <tbd>
4.5 UE buffer requirements for QoE reports
Several contributions discussed UE buffer requirements for QoE reports and handling of them during QoE pause, and made the following proposals:
· In [1] storage of QoE reports in application layer is assumed. But nonetheless, it is proposed to define a required storage size. The UE is required to support to store QoE measurement results up to the required storage size. It can be left to UE implementation whether to store more than the required storage size. Furthermore, stored QoE measurements can be overwritten by new QoE measurements e.g. measurements for higher priority service type, or for higher priority slice.

· In [6] storage of QoE reports in AS layer is assumed. Regarding the handling of them during QoE pause it is proposed to define a discard timer or discard event on which QoE reports should be discarded.
· In [7] it is proposed to define a maximum memory size at AS layer. The UE may discard the upcoming QoE measurements from the application when the memory is full.

· In [9] storage of QoE reports in AS layer is assumed, and it is proposed to define a timer and a storage size for storing QoE report. If timer expires and storage size exceeds its limit then:
· Option 1: Keep the stored QoE reports and inform Application layer to stop the QoE measurements for the corresponding QoE configuration.

· Option 2: Discard the stored first-in QoE reports and continue the QoE measurements for the corresponding QoE configuration

· In [12] storage of QoE reports in AS layer is assumed. It is proposed to discuss and introduce the limitation for the QoE buffer.
Although most of the proposals assume storage of QoE reports in AS layer, rapporteur thinks that it is beneficial to discuss the need of specifying UE buffer requirements for QoE reports in general (irrespective of whether they are stored in AS layer or application layer).

Question 7: Companies are requested to provide their views on specifying UE buffer requirements for QoE reports (irrespective of whether they are stored in AS layer or application layer) and UE behaviour when QoE reports exceed the buffer size.
	Company
	Need of UE buffer requirements (Yes/No)
	Additional comments

	 Qualcomm
	 Yes
	Regardless UE buffers in application layer or AS layer, need of UE buffer requirements.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s summary: <tbd>
4.6 Other topics
Some more topics were discussed in the contributions [1] to [12] but rapporteur suggests not to treat them in this email discussion because they either better belong to the discussion in AI 8.14.2.1 on configuration architecture general aspects or are of lower priority at this stage. Those topics include amongst other:

1. Details of QoE release (either by releasing the QoE measurements configuration or SRB4) as discussed in [8].
2. QoE context handling during RRC resume as discussed in [1] and [5].
3. Details of start/stop/pause/resume command as discussed in [6], [10] and [11].
4. Support of common QoE pause/resume procedure for both signalling based QoE and management based QoE as discussed in [12].
Question 8: Do companies have comments on the topics which were not treated in this email discussion?
	Company
	Topic
	Comments

	 Qualcomm
	 QoE context handling during RRC resume
	QoE context handling during RRC resume is RAN2 topic, should be discussed in RAN2 firstly. For this meeting, we would like to confirm the following scenarios need to be considered:

Scenario 1: UE resumes RRC in a gNB not supporting QoE.

Scenario 2: UE resumes RRC in a gNB supporting QoE.

Scenario 3: UE reusmes RRC in a gNB in case of overload.



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s summary: <tbd>
5 Conclusion

Based on company’s feedback the following proposals are made:
<To be updated>

