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Discussion and decision
1 Introduction
In this contribution we discuss the following issues in the specification for NR QoE:
1. RRC message discard in the application layer measurement reporting procedure
2. Definition of AT commands for NR QoE
2 Discussion
2.1 RRC message discard in the application layer measurement reporting procedure
Referring to the latest RRC specification [1] the UE RRC initiates the reporting procedure when there are application layer measurements (regular QoE measurement reports, QoE measurement session status indications and RVQoE measurement reports) available in RRC for transmission. The UE RRC then creates and submits the MeasurementReportAppLayer message to lower layers as follows:

a. For each measurement configuration identity (measConfigAppLayerId) the UE creates the IE MeasReportAppLayer and includes the available measurements corresponding to this measurement configuration identity into that IE. 

b. Each created IE MeasReportAppLayer is then concatenated into the IE MeasurementReportAppLayerList and the UE determines the resulting size of the MeasurementReportAppLayer message. 

c. If the size of the RRC message is larger than the maximum size of an RRC message of 9000 bytes and UL RRC segmentation has been enabled by network, then the UE performs segmentation of the message. The UE ensures that the size of each segment is less than or equal to the RRC message size limit. Each segment is then included in the ULDedicatedMessageSegment message and submitted to lower layers.

d. If the size of the RRC message is larger than the maximum size of an RRC message of 9000 bytes and UL RRC segmentation has not been enabled by network, then the UE discards the RRC message.

e. If the size of the RRC message is smaller than the maximum size of an RRC message of 9000 bytes, then the UE submits the RRC message to lower layers.

Below the current description of the application layer measurement reporting procedure as specified in [1] is shown. And after further analysis we think that step d) in the reporting procedure has some issues.
	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 application layer measurement report from upper layers which has not been transmitted; 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 in 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 maximum number of values have been set according to appLayerBufferLevel, if configured;

3>
set the playoutDelayForMediaStartup 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 encoded RRC message is larger than the maximum supported size of one PDCP SDU specified in TS 38.323 [5]:

3>
if the RRC message segmentation is enabled based on the field rrc-SegAllowed received in appLayerMeasConfig:

4>
initiate the UL message segment transfer procedure as specified in clause 5.7.7;

3>
else:

4>
discard the RRC message;
2>
else:

3>
submit the MeasurementReportAppLayer message to lower layers for transmission upon which the procedure ends.


In our opinion the step d) is not optimal from UE implementation point of view (in terms of UE processing) and has negative impacts to application layer measurement reporting considering the following examples:

· Example 1: An NR QoE-capable UE in RRC_CONNECTED state has been configured to collect measurements for MTSI (measurement configuration identity #1) and VR (measurement configuration identity #2). At a certain time instant 2 QoE reports are available for transmission (1 QoE measurement session status indication for configuration identity #1 and 1 QoE report of size 18 kBytes for configuration identity #2). Acc. to current reporting procedure, the UE will include both measurements in the MeasurementReportAppLayer message but since its message size exceeds 9000 bytes the message will be discarded. There is no problem for discarding the oversized QoE report of 18 kBytes since this is the direct consequence when segmentation of MeasurementReportAppLayer message has not been enabled by network. But there is a problem when the QoE measurement session status indication needs to be discarded as well. In this case the network will miss this relevant information and will not be able to activate or deactivate radio-related measurements based on the session status indication. 

· Example 2: An NR QoE-capable UE in RRC_CONNECTED state has been configured to collect QoE measurements for MTSI (QoE configuration identity #1) and VR (QoE configuration identity #2). At a certain time instant 6 QoE reports are available for transmission (4 QoE reports for configuration identity #1 and each QoE report is of size 2 kBytes; 2 QoE reports for configuration identity #2 and each QoE report is of size 18 kBytes), see Figure 1. This case may happen e.g. when application layer reporting is resumed after RAN overload. Acc. to current reporting procedure, the UE AS layer will include the 6 reports in the MeasurementReportAppLayer message but since its message size exceeds 9000 bytes the message will be discarded. Same as in Example 1 above there is no problem for discarding the oversized QoE reports of each 18 kBytes. But there is a problem when the other 4 QoE reports of total 8 kBytes need to be discarded unnecessarily as well. The network will miss them although they could be successfully transmitted in a separate MeasurementReportAppLayer message.
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Figure 1: RRC buffer status for SRB4 acc. to Example 2

In order to avoid any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when UL segmentation has not been enabled by the network, we think that the current measurement reporting procedure should be enhanced.
Proposal 1: RAN2 to confirm that the discard of the MeasurementReportAppLayer message when UL segmentation has not been enabled by the network should be avoided in the measurement reporting procedure.
One solution to enhance the measurement reporting procedure by avoiding any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when UL segmentation has not been enabled by the network is to i) move the checkpoint on whether UL segmentation has been enabled by the network to the beginning of the measurement reporting procedure and ii) discard QoE report(s) which exceed the message size limit of 9000 bytes.
In Figure 2 an exemplary flowchart of the enhanced application layer measurement reporting procedure is shown. In the flowchart the term “RRC message” refers to the MeasurementReportAppLayer message and the term “QoE reports” refers to regular QoE measurement reports, QoE measurement session start status indications and RVQoE measurement reports.
· Step 1: The UE RRC determines and maintains a temporary list of QoE reports to transmit from the QoE reports which are available in the RRC transmission buffer for SRB4.

· Step 2: The UE RRC determines the overall size of the QoE reports and checks whether UL segmentation has been enabled by the network.

· Step 3A: If UL segmentation has been enabled by the network the UE RRC includes the QoE reports from the list in the RRC message. 

· Step 4A: Afterwards the UE RRC removes the included QoE reports from the list and also discards them from the RRC buffer.

· Step 5A: The UE RRC checks if the size of the RRC message is larger than 9000 bytes.

· Step 6C: If the size of the message is larger than 9000 bytes then the UE RRC segments the message and submits the message segments to lower layers.

· Step 6A: If the size of the message is smaller than 9000 bytes then the UE RRC directly submits the message segments to lower layers.

· Step 3B: If UL segmentation has not been enabled by the network the UE RRC removes the QoE reports which are larger than 9000 bytes from the list and discards them also from the RRC buffer. 

· Step 4B: The UE RRC includes the remaining QoE reports from the list in the message up to the maximum RRC message size of 9000 bytes.

· Step 5B: The UE RRC removes the included QoE reports from the list and discards them also from the RRC buffer.

· Step 6B: The UE AS layer directly submits the RRC message to lower layers.

If after Step 5B there are still QoE reports in the list, the UE RRC initiates a new reporting procedure to transmit them to the network. If after Step 5B the list is empty, then the UE RRC waits for new QoE reports from its application layer before initiating a new reporting procedure.

Referring to the exemplary RRC buffer status as shown in Figure 1 and when UL segmentation has been enabled by the network, the UE RRC performs the steps 1, 2, 3A, 4A, 5A and 6C acc. to the flowchart of the enhanced QoE measurement reporting procedure as shown in Figure 2. And when UL segmentation has not been enabled by the network, the UE RRC performs the steps 1, 2, 3B, 4B, 5B and 6B. That means:

· In Step 3B the UE RRC removes the QoE reports which are larger than 9000 bytes from the list and discards them also from the RRC buffer (QoE report #1 to #2 for QoE configuration identity #2).
· In Step 4B the UE RRC includes the remaining QoE reports from the list in the RRC message up to the maximum RRC message size of 9000 bytes. In this case all 4 QoE reports (QoE report #1 to #4 for QoE configuration identity #1) are included in the RRC message.
Proposal 2: RAN2 to discuss the enhancements to the application layer measurement reporting procedure in order to avoid any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when UL segmentation has not been enabled by the network.
A first draft CR to TS 38.331 [2] has been submitted to this meeting to show the necessary changes for enhancing the application layer measurement reporting procedure.
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Figure 2: Flowchart of the enhanced application layer measurement reporting procedure
2.2 Definition of AT commands for NR QoE
Reply LS [3] from CT1 has been received wherein CT1 updated the AT commands for NR QoE in accordance with the information given in the RAN2 LS [4]. The attached CT1 CR in C1-224036 has been already implemented in TS 27.007 [5], see also Annex. However, after review of the updated AT commands we have spotted some issues in the following definitions:
A. Definition of the codepoint <ran_visible_release_only> in +CAPPLEVMCNR
Based on RAN3 agreements both QoE and RVQoE measurement configurations are identified by measConfigAppLayerId and RVQoE measurements can be configured only if the associated QoE measurements are configured for the same service type. Furthermore, with regards to the release of RVQoE measurement configurations RAN3 agreed the following cases:

· Case 1: If the gNB releases a QoE measurement configuration, the associated RVQoE measurement configuration is released as well.
· Case 2: The gNB can release a list of RVQoE measurement configurations while not releasing the corresponding QoE measurement configurations.  

Case 1 can be supported by +CAPPLEVMCNR by setting the codepoint <meas_config_app_layer_id> and the codepoint <start-stop_measurement> to value “1”. Furthermore, by setting the codepoint <start-stop_measurement> to value “1” and omitting the codepoint <meas_config_app_layer_id> all measurement configurations (incl. QoE and RVQoE configurations) can be released at once.
In order to support Case 2, CT1 introduced the codepoint <ran_visible_release_only>. However, the definition of the codepoint with regards to value “1” is unclear to us. When a QoE measurement configuration is setup per RRC a UE can be configured to perform RVQoE measurements for the metrics “Buffer level” and/or “Playout Delay for Media Start-up”. And when RVQoE measurements for a QoE measurement configuration are released per RRC then it affects all previously configured RVQoE measurement metrics. Therefore, we think that the value “1” is not needed and thus should be removed completely from the definition of the codepoint.
<ran_visible_release_only>: integer type. Contains an indication of whether all application level measurements for this <meas_config_app_layer_id> should be released or if only the RAN visible application level measurements should be released.
0
Release the RAN visible application level measurements for this <meas_config_app_layer_id>

1
Release all application level measurements for this <meas_config_app_layer_id>
B. Definition of the codepoint <report_initial_playout_delay> in +CAPPLEVMCNR
Based on incorrect information given in the RAN2 LS [4], the RAN-visible parameter “Initial Playout Delay” has been used instead of “Playout Delay for Media Start-up”. This needs to be fixed.
<report_initial_playout_delay>: integer type. Contains an indication of whether report of initial playout delay is required.
0
Report of initial playout delay is not required

1
Report of initial playout delay is required

C. Naming of AT command +CAPPLEVMRNR
In the description of Table 8.85-1, the suffix “NR” is missing in the name of the AT command for NR, i.e. it should be fixed to +CAPPLEVMRNR.

Table 8.85-1: +CAPPLEVMR action command syntax
	Command
	Possible response(s)

	+CAPPLEVMR=(list of [<CR><LF><app-meas_report_length>,<app-meas_report>,<meas_config_app_layer_id>],[<number-of-pdu-session_id-entries>,(list of <pdu-session_id>s)],[<number_of_buffer_level_entries>,(list of <application_layer_buffer-level>s)],[<qoe_measurement_status>],[<playout_delay_for_media_startup>]s)
	+CME ERROR: <err>

	+CAPPLEVMR=?
	


D. Definition of the codepoint <meas_config_app_layer_id> in +CAPPLEVMRNR
An application level measurement report may contain only the QoE measurement status (session start/end indication) or the RAN-visible measurements due to the fact that reporting of RAN-visible measurements can be configured by network with a periodicity different from the one of regular QoE measurements. Therefore, we think that the part “associated with the report in the <app-meas_report> parameter” is misleading and should be better removed from the definition of the codepoint <meas_config_app_layer_id>.
<meas_config_app_layer_id>: integer type. Identifies the QoE measurement configuration associated with the report in the <app-meas_report> parameter.
E. Definition of the codepoint <playout_delay_for_media_startup> in +CAPPLEVMRNR
The incorrect term “initial playout delay” needs to be fixed to “playout delay for media start-up”.

<playout_delay_for_media_startup>: integer type. Indicates the application layer initial playout delay in ms.

0-30000
In view of above issues, we propose the following:
Proposal 3: RAN2 to discuss the issues in the definition of the AT commands for NR QoE and if confirmed, to send a reply LS to CT1 and ask them to fix the issues.
3 Conclusion

In this contribution we have discussed some issues in the specification for NR QoE and made the following proposals:
Proposal 1: RAN2 to confirm that the discard of the MeasurementReportAppLayer message when UL segmentation has not been enabled by the network should be avoided in the measurement reporting procedure.
Proposal 2: RAN2 to discuss the enhancements to the application layer measurement reporting procedure in order to avoid any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when UL segmentation has not been enabled by the network.
Proposal 3: RAN2 to discuss the issues in the definition of the AT commands for NR QoE and if confirmed, to send a reply LS to CT1 and ask them to fix the issues.
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5 Annex

Reference: TS 27.007 [5]

8.84
Application level measurement configuration for NR +CAPPLEVMCNR

Table 8.84-1: +CAPPLEVMCNR parameter command syntax

	Command
	Possible response(s)

	+CAPPLEVMCNR=[<n>]
	+CME ERROR: <err>

	+CAPPLEVMCNR?
	+CAPPLEVMCNR: <n>

	+CAPPLEVMCNR=?
	+CAPPLEVMCNR: (list of supported <n>s)


Description
This command allows control of the application level measurement configuration according to 3GPP TS 38.331 [160]. The set command controls the presentation of the unsolicited result code +CAPPLEVMCNR: (list of [<CR><LF>,<meas_config_app_layer_id>,[<start-stop_measurement>,[<ran_visible_release_only>]],[<app-meas_config_file_length>,<app-meas_config-file>],[<transmission_of_session_start-end>],[<ran_visible_periodicity>],[<number_of_buffer_level_entries>],[<report_initial_playout_delay>],[<app-meas_service_type>]]s) providing data for the configuration. Refer clause 9.2 for possible <err> values.

Read command returns the current value of <n>.

Test command returns values supported as a compound value.

Defined values
<n>: integer type. Disable and enable presentation of the unsolicited result code +CAPPLEVMCNR to the TE.

0
Disable presentation of the unsolicited result code

1
Enable presentation of the unsolicited result code

<app-meas_service_type>: integer type. Contains the indication of what application that is target for the application level measurement configuration.

1
QoE measurement collection for streaming services
2
QoE measurement collection for MTSI services

3
QoE measurement collection for VR services

<start-stop_measurement>: integer type. Indicates the start and stop of the application level measurement reporting for the application indicated by the <app-meas_service_type>.

0
start the application level measurement

1
stop the application level measurement and release the application level measurement configuration

<app-meas_config_file_length>: integer type. Indicates the number of octets of the <app-meas_config-file> parameter.
<app-meas_config-file>: string of octets. Contains the application level measurement configuration file for the application indicated by the <app-meas_service_type>. The parameter shall not be subject to conventional character conversion as per +CSCS.

<meas_config_app_layer_id>: integer type. At QoE measurement configuration the <meas_config_app_layer_id> indicates an identity for the QoE measurement configuration received in the <app-meas_config-file>. At QoE measurement configuration release, the <meas_config_app_layer_id> indicates the measurement to be released. The absence of this parameter indicates that all measurement configurations are released.

<transmission_of_session_start-end>: integer type. Contains an indication of whether session start-end is required.

0
Not required

1
Required

<ran_visible_periodicity>: integer type.

0
120 ms

1
240 ms

2
480 ms

3
640 ms

4
1024 ms

<number_of_buffer_level_entries>: integer type. Contains the number of buffer level entries.

1-8

<report_initial_playout_delay>: integer type. Contains an indication of whether report of initial playout delay is required.

0
Report of initial playout delay is not required

1
Report of initial playout delay is required

<ran_visible_release_only>: integer type. Contains an indication of whether all application level measurements for this <meas_config_app_layer_id> should be released or if only the RAN visible application level measurements should be released.

0
Release the RAN visible application level measurements for this <meas_config_app_layer_id>

1
Release all application level measurements for this <meas_config_app_layer_id>
Implementation

Optional.

8.85
Application level measurement report for NR +CAPPLEVMRNR

Table 8.85-1: +CAPPLEVMR action command syntax

	Command
	Possible response(s)

	+CAPPLEVMR=(list of [<CR><LF><app-meas_report_length>,<app-meas_report>,<meas_config_app_layer_id>],[<number-of-pdu-session_id-entries>,(list of <pdu-session_id>s)],[<number_of_buffer_level_entries>,(list of <application_layer_buffer-level>s)],[<qoe_measurement_status>],[<playout_delay_for_media_startup>]s)
	+CME ERROR: <err>

	+CAPPLEVMR=?
	


Description
This command allows the MT to provide a list of application level measurement reports according to 3GPP TS 38.331 [160]. Refer clause 9.2 for possible <err> values.

Defined values
<qoe_measurement_status>: Indicates whether a session has started or ended.

0
started

1
ended

<app-meas_report_length>: integer type. Indicates the number of octets of the <app-meas_report> parameter.
<app-meas_report>: string of octets. Contains the application level measurement report for the application indicated by the <app-meas_service_type>. The parameter shall not be subject to conventional character conversion as per +CSCS.

<meas_config_app_layer_id>: integer type. Identifies the QoE measurement configuration associated with the report in the <app-meas_report> parameter.

<playout_delay_for_media_startup>: integer type. Indicates the application layer initial playout delay in ms.

0-30000

<number_of_buffer_level_entries>: integer type. Contains the number of <application_layer_buffer-level> entries.

1-8

<application_layer_buffer-level>: integer type. Indicates the application layer buffer level in ms in steps of 10 ms.

0-30000

<number-of-pdu-session_id-entries>: integer type: Indicates the number of entries in the list of <pdu-session_id>
<pdu-session_id>: integer type. Identifies a PDU session ID.
0-255

Implementation

Optional.
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