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Introduction
[bookmark: _Toc242573354]At RAN2#116-e meeting, RAN2 has agreed to support selectively pause and resume mechanism, but issues on how to handle the paused QoE reports at RAN overload scenarios has not been resolved yet. For the potential solutions, RAN2 has sent the LS [1] to SA3, SA4, and SA5 for some suggestions and guidance, but no clear suggestion on the solutions selection has been replied from other work groups. 
Thus it’s essential to decide a feasible storage solution for paused QoE reports at RAN overload. In this paper, AS layer solution, APP layer solution and Discard solution are compared and AS layer solution is proposed to be specified for storing paused QoE reports at RAN overload in Rel-17.
Discussion
2.1	Down selection for the handling solutions of paused QoE reports
According to the LS [1] sent from RAN2, companies show different preferences on AS layer storage solution and APP layer storage solution for paused QoE report as below:
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.
In RAN2 113-e, it’s observed in the LS [3] sent from SA4 to RAN2, application is suggested not to be involved at RAN overload scenario and SA4 wouldn’t implement stop and start functionality at the application level.
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.
The temporary stop and restart is a generic service-agnostic functionality which can be handled directly at RAN level in the UE, whenever any temporary RAN overload is seen. SA4 thus decided to not implement this functionality at the application level.
In the contributions [2], the impacts to RAN2 and other WGs are analysed as below:
	
	Impacts to Other WGs
	Impacts to RAN2

	AS layer storage solution
	No impact to CT1/SA4.
	RAN2 impacts related with pause/resume indications and storage size definition, new resume procedures, etc.
Need further discussion on how to support the AS layer storage solution, e.g. considering the storage size.

	APP layer storage solution
	In RAN2 previous discussion, some companies have concern on security issue, the concern is that indicating pause to the applications may implicitly tell the applications about the RAN situation, e.g. overload. This needs to be checked with SA3 whether there is a security issue. 
CT1/SA4 impacts due to stored QoE reports in APP layer, and to handle of reports from different applications when the overload situation has passed.
	Minor impact to RAN2 with pause/resume indications definition.

	Discard solution
	No impact and no gain.
	No impact and no gain.



Firstly, discard solution is excluded due to no gains received to the network. Then it can be found that APP layer solution will have huge impacts to APP layer due to the transmission of pause and resume indication and the storage of paused QoE reports. So when considering the less impacts on application layer, it is proposed RAN2 support the AS layer storage solution without impacts to SA4 and other groups. Thus we propose:
Proposal 1: It is proposed RAN2 to decide that AS layer is responsible for storing QoE reports when the UE receives QoE pause indication at RAN overload.
2.2	Handling of AS layer storage at RAN overload
When AS layer is responsible for storing QoE reports as the UE receives QoE pause indication, detailed solutions need to be further discussed, e.g. AS layer memory size, how to handle the buffer if it is full.
In 38.306, logged MDT reports are also stored in AS layer, and the memory size is 64kB (64,000 Bytes). Based on this, some calculations for the maximum number of QoE reports are listed as below:
	
	200B (a single QoE report)
	400B (multiple QoE reports)
	1000B (multiple QoE reports)
	2000B (multiple QoE reports)
	8000B (multiple QoE reports)
	16000B (multiple QoE reports)

	16000 Bytes
	80
	40
	16
	8
	2
	1

	32000 Bytes
	160
	80
	32
	16
	4
	2

	64000 Bytes
	320
	160
	64
	32
	8
	4


It can be observed that more AS storage buffer means more capacity for paused QoE reports, and it also puts extra requirements for chipset vendors. For Rel-16 logged MDT, the UE should have at least 64KB for storing the measurements. In general, it is proposed that the AS layer storage memory size for pause QoE reports is 64KB.
If the memory size of AS layer storage is full, e.g. when RAN overload lasts for a long time, the QoE measurement collection will continue and more QoE reports will be sent to AS layer, and then UE can discard the extra paused QoE reports in AS because it can not store more reports due to full storage. Thus we propose:
Proposal 2: The minimal memory size of QoE paused measurements report is 64KB.
Proposal 3: At RAN overload scenarios, when the memory reserved for the QoE paused measurements becomes full, the UE is allowed to discard extra QoE paused measurements report. The action of how UE AS layer discards extra QoE paused measurements report is based on UE implementation.
If RAN overload scenario is resumed, the paused QoE reports should be transferred to the network. So it’s proposed that:
Proposal 4: When the UE receives QoE resume indication after RAN overload, AS layer should send the stored QoE paused measurements report to the RAN. The action of how UE AS layer sends the stored QoE paused measurements report is based on UE implementation.
2.3	Support selectively pause and resume in 38.331
Selectively pause and resume is agreed at RAN2#116-e meeting, and pauseReporting indication is defined in the running RRC CR for QoE measurements [4]. But the meaning of pauseReporting has yet to be defined. When pauseReporting is set to ‘False’, it can be interpreted in two ways, either with the QoE configuration not paused or with the QoE configuration resumed. This may lead to some potential implementation issues for UE. So, resume indications and the RRC actions of selectively pause and resume are still need to be further discussed and defined to support pause and resume functionality. So it’s proposed that:
Proposal 5: RAN2 to discuss if resumeReporting in AppLayerMeasConfig is introduced to support resume handling selectively.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: It is proposed RAN2 to decide that AS layer is responsible for storing QoE reports when the UE receives QoE pause indication at RAN overload.
Proposal 2: The minimal memory size of QoE paused measurements report is 64KB.
Proposal 3: At RAN overload scenarios, when the memory reserved for the QoE paused measurements becomes full, the UE is allowed to discard extra QoE paused measurements report. The action of how UE AS layer discards extra QoE paused measurements report is based on UE implementation.
Proposal 4: When the UE receives QoE resume indication after RAN overload, AS layer should send the stored QoE paused measurements report to the RAN. The action of how UE AS layer sends the stored QoE paused measurements report is based on UE implementation.
Proposal 5: RAN2 to discuss if resumeReporting in AppLayerMeasConfig is introduced to support resume handling selectively.
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TP to TS 38.300
START OF CHANGE
X.2.2	Pause and resume
gNB can use a downlink RRC message to temporarily stop application layer measurement reports associated to one or multiple QoE configurations from being sent from the UE to the network. The UE AS layer stores the paused application layer measurement reports. If UE supports Application Layer Measurement Collection, the minimal memory size of paused application layer measurement reports is 64KB.
END OF CHANGE

TP to TS 38.331
[bookmark: _Toc20426099]START OF CHANGE
[bookmark: _Toc46480779][bookmark: _Toc46483247][bookmark: _Toc37082152][bookmark: _Toc46482013][bookmark: _Toc29343487][bookmark: _Toc67997053][bookmark: _Toc36939172][bookmark: _Toc29342348][bookmark: _Toc20487056][bookmark: _Toc36846519][bookmark: _Toc36566739][bookmark: _Toc36810155]5.7.x	Application layer measurement reporting
[bookmark: _Toc20487057][bookmark: _Toc36810156][bookmark: _Toc37082153][bookmark: _Toc36939173][bookmark: _Toc29342349][bookmark: _Toc36846520][bookmark: _Toc46482014][bookmark: _Toc67997054][bookmark: _Toc29343488][bookmark: _Toc36566740][bookmark: _Toc46480780][bookmark: _Toc46483248]5.7.x.1	General


Figure 5.7.x.1-1: Application layer measurement reporting
[bookmark: _Hlk73096151]The purpose of this procedure is to send application layer measurement reports to the network.
[bookmark: _Toc20487058][bookmark: _Toc29342350][bookmark: _Toc29343489][bookmark: _Toc36939174][bookmark: _Toc37082154][bookmark: _Toc46480781][bookmark: _Toc46482015][bookmark: _Toc36566741][bookmark: _Toc36810157][bookmark: _Toc36846521][bookmark: _Toc46483249][bookmark: _Toc67997055]5.7.x.2	Initiation
A UE capable of application layer measurement reporting in RRC_CONNECTED may initiate the procedure when configured with application layer measurement, i.e. when measConfigAppLayerList has been configured by the network.
Upon initiating the procedure, the UE shall:
1>	if configured with application layer measurement, and SRB4 is configured, and the UE AS has received, but not sent, application layer measurement report information from upper layers:
2>	set the measurementReportAppLayerContainer in the MeasurementReportAppLayer message to the value of the application layer measurement report information;
2>	set the measConfigAppLayerId in the MeasurementReportAppLayer message to the received value of the application layer measurement report information;
2>	if the RRC message segmentation is enabled based on the field rrc-SegAllowed received in MeasConfigAppLayerList, and the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323 [5]:
3> initiate the UL message segment transfer procedure as specified in clause 5.7.7;
2> if the application layer measurement report is paused based on the field pauseReporting received in MeasConfigAppLayerList:
3> store application layer measurement report of the measConfigAppLayerId in the UE AS
2>	else (e.g. if the application layer measurement report is resumed based on the field resumeReporting received in MeasConfigAppLayerList):
3>	submit the MeasurementReportAppLayer message to lower layers for transmission upon which the procedure ends. 
Editor’s note: FFS if behaviour related to pauseReporing need to be captured in RRC.
1>	if the memory reserved for the application layer measurement report information becomes full, the UE shall discard application layer measurement report from upper layers.

NEXT CHANGE
[bookmark: _Toc60777493][bookmark: _Toc83740450][bookmark: _Toc60777494][bookmark: _Toc83740451][bookmark: _Hlk88211201]6.3.4	Other information elements
–	AbsoluteTimeInfo
The IE AbsoluteTimeInfo indicates an absolute time in a format YY-MM-DD HH:MM:SS and using BCD encoding. The first/ leftmost bit of the bit string contains the most significant bit of the most significant digit of the year and so on.
AbsoluteTimeInfo information element
-- ASN1START
-- TAG-ABSOLUTETIMEINFO-START

AbsoluteTimeInfo-r16 ::= BIT STRING (SIZE (48))

-- TAG-ABSOLUTETIMEINFO-STOP
-- ASN1STOP

[bookmark: _Hlk88212843]–	AppLayerMeasConfig
The IE AppLayerMeasConfig indicates configuration of application layer measurements.
AppLayerMeasConfig information element
-- ASN1START
-- TAG-APPLAYERMEASCONFIG-START


[bookmark: _Hlk89074849]AppLayerMeasConfig-r17 ::=            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
    rrc-SegAllowed-r17                        ENUMERATED {enabled} 												  OPTIONAL,  -- Need M
    ...
}

MeasConfigAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17          MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17	  OCTET STRING                                                             OPTIONAL,  -- Need N
    serviceType-r17				      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1} OPTIONAL,  -- Need N
pauseReporting                    BOOLEAN,
resumeReporting                   BOOLEAN,
    ...
}

-- TAG-APPLAYERMEASCONFIG-STOP
-- ASN1STOP
Editor’s note: FFS if/how to capture the agreement “Size limit of QoE configuration = size of one PDCP SDU”.
	AppLayerMeasConfig field descriptions

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [64] and clause 16.5 in TS 26.114 [65].

	rrc-SegAllowed
This field, when received in MeasConfigAppLayerList, indicates that RRC segmentation of measurementReportAppLayer is allowed.

	serviceType
Indicates the type of application layer measurement. Value streaming indicates Quality of Experience Measurement Collection for streaming services (see [XX]), value mtsi indicates Quality of Experience Measurement Collection for MTSI (see [YY]). value vr indicates Quality of Experience Measurement Collection for VR service(see [ZZ]).

	pauseReporting
This field indicates whether application layer measurement report can be paused or not. If this field is set to TRUE, the application layer measurement report is paused. Otherwise the application layer measurement report is not paused.

	resumeReporting
This field indicates whether paused application layer measurement report can be resumed or not. If this field is set to TRUE, the paused application layer measurement report is resumed. Otherwise the paused application layer measurement report is not resumed.


END OF CHANGE
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