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1 Introduction
This report summarizes the email discussion below that took place during RAN2#119-e meeting:
· [AT119-e][252][QoE] Draft CRs for QoE report handling without segmentation (Lenovo)


Scope: Discuss the topic and provide draft CR showing the possible solution so RAN2 can decide whether to adopt it. 
Intended outcome: Discussion summary in R2-2208746 and draft CR in R2-2208747.

2 Reference

The following document is treated in this email discussion:

[1]
R2-2207530
Discussion on application layer measurement reporting procedure and AT commands for NR QoE
Lenovo
discussion
Rel-17
NR_QoE-Core
3 Contact information

	Company
	Contact Name, Email

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Discussion
4.1 Issue on RRC message discard in the application layer measurement reporting procedure

Referring to the NR RRC specification the UE RRC initiates the application layer measurement reporting procedure when there are application layer measurements (regular/encapsulated 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 specified in clause 5.7.16.2. However, in the case when 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, the UE shall discard the RRC message, see highlighted part below.

	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 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.


The RRC message discard has been specified to adopt SA4’s response to RAN2 question on whether application layer is capable of taking the information of maximum QoE report size into account to avoid providing, to AS layer, reports of a size exceeding the maximum size that can be transmitted by the AS layer, or for controlling the size of the QoE report container. The SA4 response was received in R2-2203847 in RAN2#117-e (Feb/Mar 2022), see highlighted part below.
	Question: In case application layer is informed about the maximum QoE report size that is transmittable by the AS layer, would the application layer be capable of taking this information into account to avoid providing, to AS layer, reports of a size exceeding the maximum size that can be transmitted by the AS layer, or for controlling the size of the QoE report container?

Answer: The application layer is expected to strictly comply with its QoE configuration in the collection and encapsulation of measurements into QoE reports to be sent to the AS layer, i.e., by collecting metrics, encapsulating them into an XML file, compressing that file into a container to be sent to the AS layer after a fixed time period. SA4 believes that it is difficult for the application layer to adjust the size of its QoE report container, and therefore defers to RAN2 decision on UE handling of QoE reports which exceed the maximum report size (e.g., potentially dropping the report).


However, proponent [1] thinks that the RRC message discard is not optimal from UE implementation point of view (in terms of UE processing) and has also negative impacts to application layer measurement reporting considering the two exemplary scenarios as described below. 
· 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

As result, proponent thinks the discard of the MeasurementReportAppLayer message when the size of the RRC message exceeds its maximum size and UL segmentation has not been enabled by the network is not necessary, and made the following proposal:
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.
Rapporteur’s comment: In this context the following should be noted:
1. The size of the regular/encapsulated QoE measurement reports is not predictable by UE and gNB and varies depending on the service type, QoE metrics and reporting interval which are configured by OAM. Acc. to SA4 response the length of QoE measurement reports may be mostly smaller than 9 kBytes and in rare case the size of QoE reports may exceed 9 kBytes. However, for advanced service types such as VR it can be expected that the size of QoE measurement reports may often exceed 9 kBytes, e.g. 18 kBytes in case of a reporting interval of 10min. 
2. The size of QoE measurement session status indications and RVQoE measurement reports are not a problem since the QoE measurement session status indication is just 1 bit and the maximum size of a single RVQoE measurement report is 2183 bits (almost 273 bytes).
Question 1: Do companies agree on the addressed issue on RRC message discard and proposal 1?
	Company
	Yes/No
	Additional comments

	 
	 
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.2 Removal of RRC message discard in the application layer measurement reporting procedure

In order to avoid any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when the size of the RRC message exceeds its maximum size and UL segmentation has not been enabled by the network, a solution is proposed in [1] in which:
i. The checkpoint on whether UL segmentation has been enabled by the network shall be moved to the beginning of the measurement reporting procedure, and 
ii. QoE report(s) shall be discarded 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/encapsulated QoE measurement reports, QoE measurement session start status indications and RVQoE measurement reports.
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Figure 2: Flowchart of the enhanced application layer measurement reporting procedure
Referring to the two examples described in 4.1 above, the UE RRC performs the steps 1, 2, 3A, 4A, 5A and 6C acc. to the flowchart as shown in Figure 2 when UL segmentation has been enabled by the network. And when UL segmentation has not been enabled by the network, the UE RRC performs the steps 1, 2, 3B, 4B, 5B and 6B. 

In order to capture the proposed solution in the application layer measurement reporting procedure the TP below shows the proposed changes in the measurement reporting procedure.
	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>
compile a list of available application layer measurements which have been received from upper layers and which have not been transmitted;
1>
if the RRC message segmentation is enabled based on the field rrc-SegAllowed received in appLayerMeasConfig:
2>
include the application layer measurements from the list of available application layer measurements in the MeasurementReportAppLayer message;

1>
else:
2>
remove application layer measurements from the list of available application layer measurements so that the encoded RRC message is less than the maximum supported size of one PDCP SDU specified in TS 38.323 [5];

2>
include the remaining application layer measurements from the list of available application layer measurements in the MeasurementReportAppLayer message;
1>
for each measConfigAppLayerId:

2>
if application layer measurement report is in the list of available application layer measurements; 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 is in the list of available application layer measurements 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 is in the list of available application layer measurements for the measConfigAppLayerId:

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>
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.


Question 2: Companies are requested to provide their views on the proposed corrections to the measurement reporting procedure in order to avoid any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when the size of the RRC message exceeds its maximum size and UL segmentation has not been enabled by the network.
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Question 3: Companies are requested to provide their views on alternative solutions for avoiding any unnecessary discard of the MeasurementReportAppLayer message and application layer measurements when the size of the RRC message exceeds its maximum size and UL segmentation has not been enabled by the network.
	Company
	Comments

	 
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5 Conclusion

Based on company’s feedback the following proposals are made:
<To be updated>
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