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1	Introduction
The following RIL was submitted during ASN.1 review related to buffer level reporting for RAN visible QoE: 
	ID
	Delegate
	Work Item
	Description
	Proposed Change
	Comments

	H088
	Huawei (Dawid)
	QoE
	The procedure for filling up the buffer level entries in the list is unclear, e.g.:  According to SA4 LS in R2-2203848, the app layer will drop the buffer level entries which exceed the maximum number of entries, but we also specify dropping here.  The description now suggests that a signle report will contain multiple appLayerBufferLevel(s), but then the procedure specifies newest, second newest etc. buffer levels which is unclear.
	How buffer levels are provided from upper layer should be clarified and RAN2 and SA4 need to be aligned on this. The simplest would be to agree that the app layer provides the whole list which is then just by the UE instead of specifying how the list is filled up by the UE.
	[Ericsson:] We would like to discuss this in the meeting. It is important that the UE sends the latest ones, but the SA4 LS implies that it sends the oldest ones.


This paper provides further discussion on this issue.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2		H088 – appLayerBufferLevelList

The current procedure for filling up the buffer level list is captured as follows:
	2>	if RAN visible application layer measurement report has been received from upper layers: 
3>	for each appLayerBufferLevel value in the received RAN visible application layer measurement report:
4>	set the appLayerBufferLevel values in the appLayerBufferLevelLIst to the buffer level values received from the upper layer in the order with the first appLayerBufferLevel value set to the newest received buffer level value, the second appLayerBufferLevel value set to the second newest received buffer level value, and so on until all the buffer level values received from the upper layer have been assigned or the configured maximum number of appLayerBufferLevel values have been set, if any;



H088 raises that is not entirely clear how the appLayerBufferList will be filled up with the buffer level entries and whether the list will be populated by the RRC layer or by an application layer. Also it indicates that dropping of excessive number of buffer levels is specified in RRC while it was also indicated by SA4 in their LS that application layer will handle this action. The LS from SA4 [1], contains the following points with respect to buffer level reporting:
	· Assumption 1a: RAN2 specifies the maximum number of buffer level entries (ASN.1 value) for each buffer level metric report in one reporting message.
[Feedback]: SA4 agrees with the above expectation on Application layer reporting behavior and AS layer can limit the maximum number in one reporting message. However, SA4 notes that RAN2 also need to specify how often buffer level measurements shall be done.
· Assumption 1c: It is UE implementation on which buffer level entries should be reported for each buffer level metric report when the received number of buffer level entries exceeds the maximum number.
[Feedback]: That makes sense and SA4 suggests that the Application layer should simply drop any received buffer level entries exceeding the maximum number.
· Assumption 2a: The time parameter “t” is not reported for each buffer level entry.
· Assumption 2b: It is expected that application layer does not send parameter “t” to AS layer.
[Feedback]: SA4 agrees to support the above expectations on Application layer reporting behavior. The Application layer will remove the parameter “t” before reporting buffer level measurements to the AS layer.



Based on the two above points from SA4, the following observations can be made on the discrepancy between AS and application layer behaviour according to the current RRC specifications:
	SA4 understanding
	RAN2 specifications

	SA4 expected RAN2 to specify the periodicity of the buffer level reporting together with the maximum number of buffer level entries.
	RAN2 specified the maximum number of buffer level entries in the list was specified and the overall RAN visible QoE reporting periodicity (but not periodicity of buffer level reporting).

	SA4 suggested that application layer will drop any received buffer level entries exceeding the maximum number.
	RAN2 specified that the list of buffer level entries will be filled up until all the values received from the application layer are included or until the list is full (suggesting that application layer may provide more values than allowed in the list)

	Application layer will remove the parameter “t” before reporting buffer level measurements to the AS layer
	RAN2 specified that buffer level entries will be included from the newest to the oldest, but since time stamp is removed from the report by the application layer, it is unclear how AS layer can determine the order (since the procedural text also suggests that all the entries are provided in a single report from upper layers as it says: “for each appLayerBufferLevel value in the received RAN visible application layer measurement report”). 



All these discrepancies need to be handled to ensure that AS layer and app layer are aligned in what should be provided and reported by the UE. In order to solve these issues, we propose the following:
Proposal 1:
1. Specify buffer level measurement periodicity within RAN visible QoE configuration. 
2. Clarify to SA4 that app layer is expected to always provide the latest X number of buffer level entries at maximum when providing a RAN visible QoE report to AS layer, where X is the configured maximum number of buffer level entries.
3. Clarify to SA4 that the entries in the RAN visible QoE report should be provided from the latest to the oldest.
4. Clarify in the RRC specifications that the entries are included by the UE in the buffer level list in the same order as provided in the report from application layer. 

The text proposal clarifying this issue is included in the Annex.
3	Conclusions
Based on the discussion in the Tdoc, the following is proposed 
Proposal 1:
1. Specify buffer level measurement periodicity within RAN visible QoE configuration. 
2. Clarify to SA4 that app layer is expected to always provide the latest X number of buffer level entries at maximum when providing a RAN visible QoE report to AS layer, where X is the configured maximum number of buffer level entries.
3. Clarify to SA4 that the entries in the RAN visible QoE report should be provided from the latest to the oldest.
4. Clarify in the RRC specifications that the entries are included by the UE in the buffer level list in the same order as provided in the report from application layer. 
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Annex – TP
5.3.5.20	Application layer configuration
The UE shall:
1>	if measConfigAppLayerToAddReleaseList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToReleaseList:
3>	forward the measConfigAppLayerId and inform upper layers about the release of the application layer measurement configuration including any RAN visible configuration;
3>	discard any received application layer measurement report received from upper layers;
3>	consider itself not to be configured to send application layer measurement report for the measConfigAppLayerId.
[bookmark: _Hlk97748764]1>	if measConfigAppLayerToAddModList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToAddModList:
3>	if measConfigAppLayerContainer is included for the corresponding MeasConfigAppLayer configuration:
4>	forward the measConfigAppLayerContainer, the measConfigAppLayerId and the serviceType to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report for the measConfigAppLayerId in accordance with 5.7.16;
3>	forward the transmissionOfSessionStartStop, if received, to upper layers;
3>	if ran-VisibleParameters is set to setup and the parameters have been received;
4>	forward the measConfigAppLayerId, the ran-VisiblePeriodicity, the numberOfBufferLevelEntries, bufferLevelMeasPeriodicity and the reportInitialPlayOutDelay to upper layers considering the serviceType;
3>	else if ran-VisibleParameters is set to release:
4>	forward the measConfigAppLayerId and inform upper layers about the release of the RAN visible application layer measurement configuration;
3>	if pauseReporting is set to true:
4>	if at least one segment, but not all segments, of a segmented MeasurementReportAppLayer 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 MeasurementReportAppLayer message to lower layers for transmission;
4>	suspend submitting application layer measurement report containers to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
4>	store any previously or subsequently received application layer measurement report containers associated with the measConfigAppLayerId for which no segment, or full message, has been submitted to lower layers for transmission;
3>	else if pauseReporting is set to false and if transmission of application layer measurement report containers has previously been suspended for the application layer measurement configuration associated with the measConfigAppLayerId:
4>	submit stored application layer measurement report containers to lower layers for the application layer measurements configuration associated with the measConfigAppLayerId;
4>	resume submitting application layer measurement report containers to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
NOTE 1:	The UE may discard reports when the memory reserved for storing application layer measurement reports becomes full.
NOTE 2:	The transmission of RAN visible reports is not paused when pauseReporting is set to true.
NEXT 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]5.7.16	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]5.7.16.1	General


Figure 5.7.16.1-1: 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]5.7.16.2	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 appLayerMeasConfig and SRB4 have been configured by the network.
Upon initiating the procedure, the UE shall:
1>	for each measConfigAppLayerId:
2>	if the UE AS has received, but not sent, application layer measurement report from upper layers; and
2>	if the application layer measurement reporting has not been suspended for the measConfigAppLayerId associated with the application layer measurement report according to clause 5.3.5.13d:
3>	set the measReportAppLayerContainer in the MeasurementReportAppLayer message to the received value of the application layer measurement report;
2>	set the measConfigAppLayerId in the MeasurementReportAppLayer message to the value of the measConfigAppLayerId received together with application layer measurement report information;
2>	if session start or stop information has been received from upper layers for the measConfigAppLayerId:
3>	set the appLayerSessionStatus to the received value of the application layer measurement information; 
2>	if RAN visible application layer measurement report has been received from upper layers: 
3>	for each appLayerBufferLevel value in the received RAN visible application layer measurement report:
4>	set the appLayerBufferLevel values in the appLayerBufferLevelLIst to the buffer level values received from the upper layer in the order with the first appLayerBufferLevel value set to the newest received buffer level value, the second appLayerBufferLevel value set to the second newest received buffer level value, and so on until all the buffer level values received from the upper layer have been assigned or the configured maximum number of appLayerBufferLevel values have been set, if any; set the appLayerBufferLevel values in the appLayerBufferLevelList to the buffer level values received from the upper layer in the same order as provided in the report from the application layer, until all the buffer level values received from the upper layer have been assigned;
3>	set the initialPlayoutDelay to the received value in the RAN visible application layer measurement report, if any;
3>	for each PDU session ID value indicated in the received RAN visible application layer measurement report, if any:
4>	set the PDU-SessionID field in the pdu-SessionIdList to the indicated PDU session ID value;
2>	if the RRC message segmentation is enabled based on the field rrc-SegAllowed received in appLayerMeasConfig, 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>	else:
3>	submit the MeasurementReportAppLayer message to lower layers for transmission upon which the procedure ends.

NEXT CHANGE

[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..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayer-r17     OPTIONAL, -- Need N
    measConfigAppLayerToReleaseList-r17  SEQUENCE (SIZE (1..maxNrofAppLayerMeas-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 (SIZE (1..8000))                                              OPTIONAL, -- Need N
    serviceType-r17                      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1}   OPTIONAL, -- Need M
    pauseReporting                       BOOLEAN,
    transmissionOfSessionStartStop       BOOLEAN,
    ran-VisibleParameters-r17            SetupRelease {RAN-VisibleParameters-r17}                                   OPTIONAL, -- Need M
    ...
}

RAN-VisibleParameters-r17 ::=        SEQUENCE {
    ran-VisiblePeriodicity               ENUMERATED {ms120, ms240, ms480, ms640, ms1024}                            OPTIONAL, -- Need S
    bufferLevelReporting-r17		SEQUENCE {
		numberOfBufferLevelEntries           INTEGER (1..8),                                                             OPTIONAL, -- Need R
		bufferLevelMeasPeriodicity-r17		ENUMERATED {ms30, ms60, ms80, ms120, ms240, ms480, ms640, ms1024}
	}																	OPTIONAL, -- Need R
    reportInitialPlayOutDelay            BOOLEAN,
    ...
}

-- TAG-APPLAYERMEASCONFIG-STOP
-- ASN1STOP

	AppLayerMeasConfig field descriptions

	bufferLevelMeasPeriodicity
The field indicates the measurement periodicity of a buffer level.

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [68], clause 16.5 in TS 26.114 [69] and TS 26.118 [70].

	numberOfBufferLevelEntries
The field contains the maximum number of buffer level entries that can be reported for RAN visible application layer measurements.

	pauseReporting
The field indicates whether the transmission of measReportAppLayerContainer is paused or not.

	ran-VisiblePeriodicity
The field indicates the periodicity of RAN visible reporting. Value ms120 indicates 120 ms, value ms240 indicates 240 ms and so on. If no value is indicated and the UE is configured with RAN visible reporting, the same periodicity as indicated in the measConfigAppLayerContainer is used.

	reportInitialPlayoutDelay
The field indicates whether the UE shall report Initial Playout Delay for RAN visible application layer measurements.

	rrc-SegAllowed
This field, when received in MeasConfigAappLayerMeasConfigList, indicates that RRC segmentation of MeasurementReportAppLayer is allowed. It may be present only if the UE supports RRC message segmentation.

	serviceType
Indicates the type of application layer measurement. Value streaming indicates Quality of Experience Measurement Collection for streaming services (see TS 26.247 [68]), value mtsi indicates Quality of Experience Measurement Collection for MTSI (see TS 26.114 [69]). value vr indicates Quality of Experience Measurement Collection for VR service (see TS 26.118 [70]). The network always configures serviceType when application layer measurements are initially configured and at fullConfig.

	[bookmark: _Hlk97789778]transmissionOfSessionStartStop
The field indicates whether the UE shall transmit indications when sessions in the application layer start and stop. The UE transmits a session start indication upon configuration of this field if a session already has started in the application layer.
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