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1	Introduction
In RAN#94e (2021 Dec), it was decided to continue the discussion on Pause/Resume for QoE reporting in Rel-17. RAN2 is expected to continue the work on details of the signalling. 
	· The work on Pause/Resume should continue in Rel-17
· Technical discussion is left to RAN2 which needs to also involve RAN3 and SA4 on the matter.
· The specification work in Rel-17 should focus on a solution which provides overall benefits and not “eat up“ the potential gains by increased signalling



Furthermore, to support the QoE report in mobility, there are some left issues based on email discussion [1]. In this contribution we further elaborate on RAN controlled QoE measurement collection during overload and provide our views on the left issues on mobility.
2	Discussion
2.1	Pause/Resume for QoE reporting
The Pause/Resume mechanism has been agreed to support RAN in handling overload situation where the RAN controls the QoE container reporting. In order to mitigate RAN overload during an ongoing QoE session, QoE reporting should be able to be temporarily stopped and restarted under the control of gNB. In the meeting of RAN2-113bis, there options were discussed but no consensus was reached between companies.
	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.



For Option1, in our view, the RAN overload handling is RAN property and should be allowed according to RAN strategy and procedures. Hence, there is no need to ask the application layer to pause/resume the QoE reporting to address the RAN overload issue. For Option3, it is the simplest approach but the QoE reports will be discarded during pause. The drawback is that it is not possible to collect the QoE reports during the RAN overload period while the reports are important to understand the overall application layer performance.
For Option2, we think it is a more logic choice. The Access Stratum layer is used to store the report that have been received from application layer and not yet sent to NW at the moment of Pause. If the QoE Reports are stored in AS, there is no need to inform application layer if there is enough memory in AS, which makes the solution more simple and less prone to state misalignment. But if AS is limited in memory, it makes sense for the AS to request App Layer to stop sending QoE Report to the RRC.
Proposal 1: During pausing, the QoE reports can be buffered in Access Stratum as long as they don’t exceed reserved memory for QoE.
2.2	RAN control on QoE reporting
As data collection takes place in RAN domain, in case of overload situation, it is RAN node’s decision to either release the existing QoE measurement configurations or pause QoE measurement reporting. No matter which action is taken, the UE will not report the QoE report to RAN during the pause or release period to reduce Uu interface signaling. The side effect is that no report is available in NW until gNB reconfigure/resume the QoE measurements. Alternatively, another way-forward is that, if RAN is made aware of the reporting interval applied for QoE data collection, then RAN can decide whether it is worth to release the configuration or pause the reporting. Furthermore, if RAN keep the QoE measurement configurations during the RAN overload period, RAN can control the interval of the reports in AS layer to reduce the Uu interface overhead.
As we know, the QoE measurement configuration is carried in an AS container from RAN node to UE AS, i.e., relative parameters included in AS container are transparent for RAN node and UE AS. Within the QoE measurement configuration that is sent transparently to the gNB and the UE, the parameters structure has reporting scheme applied in UE application layer. The configuration is XML formatted (as per TS26.247). Besides a configuration id and service type, only UE application layer can understand detailed configuration information. It’s worth noting that Semantics of Quality Reporting Scheme Information defined in TS26.247, specify explicitly, the time information on when the reporting should be expected:
	Element or Attribute Name
	Use
	Description

	…..
	
	

	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report. For each report sent, only the newly collected information since the previous report shall be reported.

	…..
	
	



Observation 1: QoE configuration passed transparently via radio interface contains information on QoE reporting interval (@reportingInterval).
The UE application layer reports QoE data with one cycle defined by @reportinginterval. However, neither the UE RRC layer nor the gNB knows the exact time and cannot know when to expect the reporting. 
Observation 2: The exact time of QoE reporting is invisible to RRC.
The release or stop the QoE measurement configuration can only happen to RRC layer in uncoordinated manner with application layer timing, it may create a problem with unexpected and inefficient session handling. In case the UE QoE configuration is paused (based on gNB decision), the UE’s application layer may still generate the reports with reporting intervals. Currently neither UE nor RAN has control on the schedule of application layer reporting. 
Observation 3: Neither UE nor RAN has control on the timing of application layer reports.
We believe the information on time interval for application-based layer measurements reporting would be a beneficial input to RAN for adopting pause/release procedures. Especially, in case of overload situation, if the time interval for application-based layer measurements reporting is quite large (i.e. the generated QoE reports is very sparse) which may cause a limited data rate for QoE reporting (e.g. less than 100 bis/s), the QoE report has very limited impact to RAN overload. Furthermore, the RRC signaling for pause/resume might cause more overhead than the QoE reporting itself which will bring no gain for pause/resume. Hence, in this case, the RAN should decide to keep the QoE measurement configurations instead of pause or release them. 
However, extracting the relevant information  should be left to implementation to avoid standardized requirement how the XML configuration file is translated to RRC readable format. To get reasonable design of RAN control over ongoing QoE measurement configurations, including pausing the measurement configurations we propose:
Proposal 2: For QoE reporting control, RAN node is made aware of the reporting interval (@reportingInterval) applied for QoE data collection as an assistance information to help RAN decide whether to pause or release the QoE.
Proposal 3: To support QoE measurement reporting control, RAN supports optionally configuration of QoE data collection cycle in AS layer.
2.3	Open Issues on QoE in Mobility
2.3.1	Area scope handling
In RAN2-116 meeting, RAN2 has discussed the SA4 requirement related to mobility, as specified in TS 26.247 clause 10.1 below. 
	The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical  filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.



It is not clear regarding the expected behaviour when the UE moved out of the configured area scope if there is an ongoing session in UE. RAN2 agreed LS [2] to clarify with SA4 on the intention for the SA4 requirement, e.g. the QoE client should continue QoE measurements and reporting for ongoing sessions even when the UE moves out of the QoE area scope, or does it mean the geographical filtering change does not affect ongoing session filtering i.e. the old geographical filtering instead of the new geographical filtering is applicable for ongoing sessions? 
In our view, if the SA4 requirement is to continue the QoE measurement and reporting for UE out of the configured area, it is not reasonable. If we map the requirement to radio aspects, it means the QoE measurement should continue in the whole PLMN (or even more). This is not realistic since there will be areas where QMC are supported and others where QMC is not. Furthermore, we are not sure what’s the intention to continue the QoE measurement in an area which does not support QMC. The UE may not send the QoE report to NW since gNB doesn’t support SRB4 at all. However, we are fine to wait for SA4 feedback to get more information. RAN2 should decide how to support the SA4 requirement after receiving a clear justification from SA4 response.
Observation 4:  The intention to continue the QoE measurement and reporting for UE out of the configured area is not clear. Further clarification from SA4 is expected.
For the geographical filtering, there are two kinds of location filter discussed in the RAN2-116 meeting [1]. 
RAN3 agreed that the network is responsible for keeping track of whether the UE is inside or outside the area, which implies a NW-based location filter should be used in gNB and the gNB is responsible to handle the scenario when UE is moved out of the area. 
In addition, SA4 defined the other UE-based location filter specified in the QoE configuration container. In TS 26.247 (copy as below), it further states if the geographical filtering is handled by network side, no LocationFilter should be specified in the QoE Configuration.
	Note that if geographical filtering is handled on the network side (i.e. QoE reporting is turned on/off  by the network depending on the UE location), no LocationFilter should be specified in the QoE Configuration, as this would mean two consecutive filterings.



Since the QoE Configuration container is configured by OAM, the OAM cannot know whether the filtering will be handled by NW/gNB side when it configures the QoE measurement. On the other hand, the QoE configuration container is transparent for gNB. When the gNB performs the location filter, it cannot know whether the LocationFilter is included in the container as well. Hence, we share the view that there is no need to support both the NW-based location filter and the UE-based location filter. We prefer to only support NW-based location filtering.
Proposal 4: The LocationFilter in the QoE measurement configuration is not needed.

2.3.2	QoE configuration for fullconfig
During the handover, the fullConfig may be triggered if the target node cannot interpret the ASN.1 of the message from the source node. The target node may trigger fullconfig since it does not recognize the QoE part of the UE’s context (e.g. the target node is a legacy gNB which does not support QoE at all), or the target node trigger fullconfig for other reason while the it can understand QoE configurations.
In the email discussion [1], three options were proposed by companies on how to handle the QoE configuration for fullconfig:
· Option1: No change to current specification. The measurements will be hanging until the UE enters Idle or until the network configures the same measConfigAppLayerId again. This is the case in LTE.
· Option2: The measurements are always released at fullConfig. The QoE measurements cannot continue at any resume/handover/re-establishment with fullConfig in such case. 
· Option3: The measurements are released if the network doesn’t indicate any measConfigAppLayerId, i.e. if the target node cannot understand the QoE configurations. If the target node understands QoE configurations, the measurements can continue.
Option2 is the simplest one and follows the general RRC principle to release all radio configuration including measConfigAppLayerId and SRB4. We think it should be the baseline and the application layer configuration should be released as well for simplicity. However, we also understand points from companies that QoE measurement is higher layer configurations which may not necessarily to be released in case of target gNB can support QoE (while it triggers fullconfig for other reason). The target node can only provide the RRC ID to be configured instead of all the QoE configuration in handover command. In that sense, option3 is an optimization for mobility but not an essential function. 
Observation 5: Option3 is an optimization for mobility but not an essential function for QoE. 
In the email discussion [1], some companies raised concern on whether the QoE measurement can follow the principle used for LTE EPS bearer where the target only provides the list of RRC IDs to continue the QoE measurement. It seems doable while it may have impact to UE since UE has to store the RRC ID even in fullconfig case. 
Proposal 5: To support Option3, RAN2 need to discuss whether to support continuing partial of QoE configurations in fullconfig case.

2.3.3	Pause status in Handover
When one UE’s QoE reporting is paused by source node, the source may initial handover procedure to offload the UE to target node (e.g. the source node is overloaded thus initiate handover for load balance). As we discussed in section 2.1, we prefer to go with option2 (AS layer is responsible for storing QoE reports when the UE receives QoE pause indication) which AS layer is involved to store the QoE reports. 
If this is the case, RAN2 need to discuss whether the Pause status (e.g. IE pauseReporting in MeasConfigAppLayer-r17) should be transferred to target node. In our view, at least the overload situation is likely to be present in the target cell in case of intranode HO. Hence, we prefer to transfer the Pause status to target node. To enable this, the pauseReporting should be maintained in AS layer.
Proposal 6: pauseReporting should be maintained in AS layer.
Proposal 7: During Handover, the target cell is informed about the Pause status of the QoE configurations.
With this, UE does not need to change the status of QoE pause of the QoE configurations
Proposal 8: During Handover, the UE does not change the status of the QoE Pausing of the QoE configurations.
Furthermore, when and how the UE resume the QoE reporting in target node can be further discussed.

2.3.4	Handover during the transmission of QoE report
If handover occurs during the QoE report transmission (via SRB4) and if the measurements continue in the target node, there are three options discussed in email discussion [1] on how to handle the QoE report, the UE may 
· Option1: drop the report, or 
· Option2: restart the transmission in target node or 
· Option3: continue the transmission in target node
Since there is currently no support for continuation of transmission for SRBs at handover and to introduce that will most likely be complex, one straightforward solution is to restart the transmission in target node (Option2). However, we think it is too early to make such decision. As the UL RRC segmentation is optionally supported for transmission of QoE report, we need to consider the case where part of segments are transmitted successfully in source node while the other part of segments can be continued to transmit in target node to save the Uu interface overhead. Hence, we believe option2 is only a temporary solution which is not future proofing.
Considering only 2 meetings left for Rel-17, we propose to leave this issue to be discussed in Rel-18.
Proposal 9: How to handle the QoE report transmission during handover can be left for Rel-18.
3	Conclusion
This document has made the following observations:
Observation 1: QoE configuration passed transparently via radio interface contains information on QoE reporting interval (@reportingInterval).
Observation 2: The exact time of QoE reporting is invisible to RRC.
Observation 3: Neither UE nor RAN has control on the timing of application layer reports.
Observation 4:  The intention to continue the QoE measurement and reporting for UE out of the configured area is not clear. Further clarification from SA4 is expected.
Observation 5: Option3 is an optimization for mobility but not an essential function for QoE. 
And proposed the following:
Proposal 1: During pausing, the QoE reports can be buffered in Access Stratum as long as they don’t exceed reserved memory for QoE.
Proposal 2: For QoE reporting control, RAN node is made aware of the reporting interval applied for QoE data collection as an assistance information to help RAN decide whether to pause or release the QoE.
Proposal 3: To support QoE measurement reporting control, RAN supports optionally configuration of QoE data collection cycle in AS layer.
Proposal 4: The LocationFilter in the QoE measurement configuration is not needed.
Proposal 5: To support Option3, RAN2 need to discuss whether to support continuing partial of QoE configurations in fullconfig case.
Proposal 6: pauseReporting should be maintained in AS layer.
Proposal 7: During Handover, the target cell is informed about the Pause status of the QoE configurations.
Proposal 8: During Handover, the UE does not change the status of the QoE Pausing of the QoE configurations.
Proposal 9: How to handle the QoE report transmission during handover can be left for Rel-18.
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