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Introduction
[bookmark: _Toc242573354]In this contribution, we discuss the solutions concerning the pause/suspend and resume of QoE measurement reporting. In addition, we provide a reply to the SA4 LS S4-211290 on RAN overload characteristics e.g., typical duration of RAN overload. 
Discussion
Handling of QoE measurements at RAN overload
Handling of QoE measurements at RAN overload was discussed during the study item, and as a result the following was agreed to enable the RAN node to pause/suspend the QoE measurement reporting when RAN overload occurs:
RRC signaling is used by the gNB to indicate the UE to pause or resume the QoE reporting.
The details of pause/resume mechanism need to be resolved in potential WI phase, e.g. is pause/resume for all QoE reports or per QoE configuration, how long can the UE store the reports, limit for stored reports size etc. (these points can be captured in TR 38.890)

In addition, in the 3GPP RAN3 #113-bis meeting, it was agreed that the network uses a QoE pause indication to suspend the QoE measurement reporting.
· “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.
Yet to agree on is where generated QoE reports are stored while the reporting is paused, i.e. whether they are stored at the application layer or at the Access Stratum. Storing them at the RRC layer has the obvious advantage that it is simple and only impacts RAN2. This is especially important when so little meeting time remains for release 17 and there is no time to ask SA4 for advice about potential storing at the application layer. In addition, SA3 has indicated in the reply LS S3-214458 that only applications implemented by the UE vendor or integrated as a part of the UE (software) package are safe to indicate pause to, i.e. revealing to user downloaded applications that QoE reporting has been paused may have associated security risks. If the QoE reports are stored at the Access Stratum, the application layer can be kept unaware of the paused reporting state.
Proposal 1: While QoE reporting is paused, newly generated QoE reports are stored at the Access Stratum in the UE. 
Additional possibilities to store QoE reports at the application layer may potentially be explored in the release 18 work.
The QoE pause reporting indication has been captured in the endorsed running RRC CR R2-2111650 as a BOOLEAN per QoE configuration (i.e. the pauseReporting-r17 BOOLEAN in the MeasConfigAppLayer-r17 IE). What remains is the corresponding procedural text. Below is a proposal for a procedural text to capture the UE’s behavior in conjunction with pause/resume of QoE reporting.  	
OtherConfig-v17xy ::=                   SEQUENCE {
    measConfigAppLayerToAddModList-r17   SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayer-r17   OPTIONAL, -- Need N
    measConfigAppLayerToReleaseList-r17  SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayerId-r17 OPTIONAL  -- Need N
}

[bookmark: _Hlk73087151]MeasConfigAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17           MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17	  OCTET STRING                                                  OPTIONAL,  -- Need N
    serviceType-r17				  ENUMERATED {streaming, mtsi, spare6, spare5, spare4, spare3}  OPTIONAL,  -- Need N
    pauseReporting-r17		           BOOLEAN,
	...
}

1>	if the received otherConfig includes measConfigAppLayerToAddModList:
[bookmark: _Hlk81227915]2>	for each measConfigAppLayerId included in the measConfigAppLayerToAddModList:
3> if measCondfigAppLayerContainer is present:
4>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
4>	consider itself to be configured to send application layer measurement reports for this application layer measurement configuration in accordance with 5.7.x;
[bookmark: _Hlk92787238]3>	if pauseReporting is indicated: 
4> if at least one segment, but not all segments, of a segmented MeasReportAppLayer message containing an application layer measurement report associated with the measConfigAppLayerId has been submitted to lower layers for transmission:
	5> submit the remaining segments of the MeasReportAppLayer message to lower layers for transmission;
4> suspend submitting application layer measurement reports to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
4> store any newly generated application layer measurement reports associated with the measConfigAppLayerId in the AS until application layer measurement reporting is resumed for the measConfigAppLayerId.
[bookmark: _GoBack]3>	else if pauseReporting is not indicated and if application layer measurement reporting has previously been suspended for the application layer measurement configuration associated with the measConfigAppLayerId:
4> resume submitting application layer measurement reports to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
NOTE:    The UE must be capable of storing application layer measurement reports with an accumulated size of at least minAppLayerMeasReportStorage kiloBytes. 	







Implementing the Pause and Resume procedure as part of OtherConfig (exemplified above) allows the RAN node to transfer the paused QoE measurements as part of the UE RRC context for the mobility purpose. In other words, we don’t need to define such IEs in the handover preparation information IE. 
Proposal 2: RAN2 does not need to specify the Pause/Release indications for inter RAN node signalling.
[bookmark: _Hlk485041400]













Proposal 2: Capture the above proposed procedural text for the UE’s behavior in conjunction with pause/resume of QoE reporting in the running RRC CR. 
Moreover, concerning the mobility support for the QoE measurements, there has been discussion to include the pause reporting indication as part of inter-RAN node signalling. In our understanding, including the pause reporting indication as part of measConfigAppLayerToAddModList that comes as part of appLayerMeasConfig would enable the target RAN node to detect, per QoE configuration, whether QoE reporting is paused, as appLayerMeasConfig is transferred to the target gNB as a part of the source RRC configuration in the HandoverPreparationInformation inter-gNB RRC message during the handover preparation.
Observation 3: Adding of the pause reporting indication(s) as part of appLayerMeasConfig automatically enables signaling of this information as part of the source RRC configuration included in the HandoverPreparationInformation inter-gNB RRC message during the handover preparation, and that it therefore is not needed to explicitly add a pause reporting indication at any other level of the inter-RAN node signaling. 
Reply to SA4 LS (S4-211290)
Concerning RAN overload indication and the need to store the QoE measurement reports in the UE (either at application layer or at the UE AS) in RAN overload condition, SA4 asked questions that we give our view on in the following.
1. What is the expected typical duration of a temporary stop – e.g., in the order of minutes or perhaps much longer, say hours? As per-session QoE reports are typically sent relatively seldom (at the end of each session or say every few minutes for longer sessions), we would expect that a temporary stop lasting about half an hour should not require additional AS layer storage beyond the supported buffer size limitation, e.g., 64 kB as indicated for Option 2.

· We think, herein the RAN overload means overload at air interface as well as processing capacity which, in general, results in blocking of incoming traffic, which in turn network may disable some features (e.g., QoE reporting). In such scenarios the RAN overload duration is highly dependent on the RAN overload protection policies and the actions triggered to avoid the overload situation and how proactively they are triggered. However, we think talking about “hours” is a very long time, if we assume to have in place overload protection mechanisms that works to avoid running in long overloaded state. Having said that, we think if the network pauses the measurements, it is assumed to be in the scale of minutes. If the network expects a long overload situation (hours), it may shutdown many non-critical functionalities including QoE measurement configuration.


2. In case a temporary stop can last for a very long time (e.g., hours), are there any mechanisms already defined or being considered at the RAN side to ensure that subsequent resumption of delivery of potentially a large volume of buffered QoE reports, upon recovery from RAN overload, will not trigger RAN overload recurrence?

· See the answer to the first question.

3. Will pausing of QoE reporting during RAN overload effectively help the RAN, given that the average QoE load per application is <100 bits/sec?
· Yes, QoE measurement reporting is one of the functionalities that a RAN overload protection mechanism may choose to pause at overload. 

[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: While QoE reporting is paused, newly generated QoE reports are stored at the Access Stratum in the UE. 
Proposal 2: Capture the above proposed procedural text for the UE’s behavior in conjunction with pause/resume of QoE reporting in the running RRC CR R2-2111650. 
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1. Overall Description:
RAN2 thanks SA4 for their LS in S4-211058 concerning the RAN overload and storing the UE QoE measurement reports upon RAN overload.

In light of the SA4 inquiries we provide the answers in the following.

What is the expected typical duration of a temporary stop – e.g., in the order of minutes or perhaps much longer, say hours? As per-session QoE reports are typically sent relatively seldom (at the end of each session or say every few minutes for longer sessions), we would expect that a temporary stop lasting about half an hour should not require additional AS layer storage beyond the supported buffer size limitation, e.g., 64 kB as indicated for Option 2.

· We think, herein the RAN overload means overload at air interface as well as processing capacity which, in general, results blocking incoming traffic, which in turn network may disable some features (e.g., QoE reporting). In such scenarios the RAN overload duration is highly dependent on the RAN overload protection policies and the actions triggered to avoid the overload situation and how proactively they are triggered. However, we think talking about “hours” is a very long time, if we assume to have in place overload protection mechanisms that works to avoid running in long overloaded state. Having said that we think if the network pauses the measurements, it is assumed to be in the scale of minutes. If the network expects a long overload situation (hours), it may shutdown many non-critical functionalities including QoE measurements configuration.


In case a temporary stop can last for a very long time (e.g., hours), are there any mechanisms already defined or being considered at the RAN side to ensure that subsequent resumption of delivery of potentially a large volume of buffered QoE reports, upon recovery from RAN overload, will not trigger RAN overload recurrence?

· See the answer to the first question.

Will pausing of QoE reporting during RAN overload effectively help the RAN, given that the average QoE load per application is <100 bits/sec?
· Yes, QoE measurements reporting is one of the functionalities that a RAN overload protection application may choose to pause at overload. 

2. Actions:
To SA4 group.
[bookmark: OLE_LINK9]ACTION: 	RAN2 kindly asks SA4 to take the above information into account when replying the original LS R2-2106775.

3. Date of Next TSG-RAN WG2 Meetings:
RAN2#116-bis-e	17 – 25 Jan 2022		E-Meeting
RAN2#117-e	21 Feb – 3 March 2022		E-Meeting
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