
[bookmark: OLE_LINK39]3GPP TSG-RAN WG2 Meeting #116-e                                                R2-2109565
e-Meeting, 1-12 November, 2021

Source:	Qualcomm Incorporated 
[bookmark: Title]Title:	QoE configuration, reporting and mobility
[bookmark: Source]Agenda Item:	8.14 NR QoE
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
In the last RAN2 meeting, there are some agreements reached about QoE configuration and mobility. In this contribution, left issues for QoE configuration, reporting and mobility issues are discussed and proposed.
It is the RAN2 understanding that the QoE Reference does not need to be sent to or from the UE in RRC signaling for QoE measurements in RRC_CONNECTED. The RRC ID, MeasConfigAppLayerId, is sufficient to identify the QoE configuration between UE and gNB. 
RAN2 assumes that gNB keeps the mapping between MeasConfigAppLayerId and QoE Reference. The mapping is sent to the target gNB as part of QoE configuration and information at handover. 
Send an LS to SA5 (cc R3) to confirm proposals (agreements) 1 and 2.
FFS if the RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer.
Confirm that RAN2 deprioritizes QoE measurement in RRC_IDLE/RRC_INACTIVE in Rel-17.
Send an LS to SA5 for confirmation of max number of QoE configurations per UE. Number 8 could be assumed, to be finally concluded offline. 

RAN2 assumes that all QoE mobility related agreements made by RAN2 are applicable at least to signalling based QoE. Whether the same applies to management-based QoE is pending further input from SA5 and RAN3.
Area scope parameter is not introduced in RRC procedures supporting QoE.
When the UE resumes the connection in a gNB supporting QoE, the target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g. in RRCResume message. The UE shall release all QoE measurement configurations not indicated by the gNB for restoration. FFS how the indication looks like, e.g. granularity per QoE configuration or common for all QoE configurations.
During the handover to target gNB which supports QoE, the target gNB decides which QoE configurations to keep and which to release during a handover, e.g. based on QoE configuration information received from the source gNB in Xn/Ng signalling (exact information is up to RAN3) including the RRC container.
The UE discards the reports received from application layer in case it has no associated QoE configuration configured.
FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement).
In case the UE resumes the connection in a gNB not supporting QoE, the UE should release all QoE measurement configurations.

2. Discussion
2.1  MeasConfigAppLayerId handling 
In the last meeting, it is FFS if the RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer.
Based on the LS from SA5 [6] and RAN3 [5], it is possible multiple QoE configurations for one service type.After receiving the configuration, UE RRC layer forwards the QoE configuration to the concerned applications for the service type. The RRC layer provides MeasConfigAppLayerId together with QoE configuration to applcaiton layer.
When QoE data reporting is triggered, the application layer provides MeasConfigAppLayerId together with QoE report container, the RRC layer includes MeasConfigAppLayerId in MeasReportAppLayer message
After receiving the RRC defined ID in MeasReportAppLayer, the gNB derives the reference ID based on the maintained mapping relationship, and forwards the QoE data to the right OAM server.
Proposal 1 [bookmark: _Ref77689828]UE RRC layer forwards RRC MeasConfigAppLayerId together with QoE configuration container to applcation layer.
Proposal 2 Application layer forwards the MeasConfigAppLayerId together with QoE report container to RRC layer, and RRC layer includes the MeasConfigAppLayerId for each QoE report container  in MeaReportAppLayer message. 
2.2. QoE reporting handling
In LTE, since only one QoE measurement configuraiton is configured and only one QoE measurement report is included MeasReportAppLayer. It should be reasonable multiple QoE measurement reports can be included in one RRC message to save RRC overhead. Each QoE measurement report at least includes the related QoE measurement results in an application layer container. The MeasConfigAppLayerId can be used to link a QoE measurement configuration and the corresponding QoE measurement reporting. 
Proposal 3 [bookmark: _Ref77676458][bookmark: _Ref77676465][bookmark: _Ref77676470]Multiple QoE report containers can be included in one MeasReportAppLayer message. 
In current RRC specification, RRC segmentation is already supported for UL DCCH and DL DCCH in clause 5.7.6 and 5.7.7 of TS 38.331 [1], but RRC segmentation is optional to UE as defined in TS 38.306 [7] as following.
------------------------------------------------------From TS 38.306------------------------------------------------------------
[bookmark: _Toc52574133][bookmark: _Toc52574219][bookmark: _Toc60791032]5.4	Other features
	Definitions for feature

	Segmentation for UE capability information
It is optional for UE to support segmentation of UECapabilityInformation as specified in TS 38.331 [9].


---------------------------------------------------------------------------------------------------------------------------------------
If RRC segmentation is applied for SRB4, then SRB4 segmentation should be optional for QoE-capable UE. In this case, the application layer is not aware of UE capability of segmentation, and then does not know whether the QoE report should be more than 8000bytes.
[bookmark: _Hlk85483634]Observation 1   UL RRC segmentation is optionally supported for UL DCCH in current spec. If SRB4 segmentation is introduced, it should be optional for QoE-capable UE.
Observation 2  Application layer is not aware of RRC segmentation capability   
In the incoming LS[4] from SA4, SA4 sees some benefits to remove the size limitation but don’t mention the necessity for the current service types.
Observation 3   SA4 sees some benefits but don’t mention the necessity to remove the size limitation for the current service types.
Therefore, there could be two options from RAN2 point of view to handle SRB segmentation.
Option 1: RRC segmentation is not applied for SRB4.
Option 2: RRC segmentation is applied for SRB4 with optional support by the UE. The UE RRC layer indicates to application layer SRB4 segmentation capability, and application layer determines whether to deliver QoE container larger than 8000bytes to AS layer.
Proposal 4 RAN2 concludes which option should be adopted. 
2.3  Mobility related issues
Issue 1: QoE context resumption
In the last meeting, the following agreement was agreed with the FFS issue.
When the UE resumes the connection in a gNB supporting QoE, the target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g. in RRCResume message. The UE shall release all QoE measurement configurations not indicated by the gNB for restoration. FFS how the indication looks like, e.g. granularity per QoE configuration or common for all QoE configurations.
The issue to resume QoE context is very similar with today’s DC/CA context resumption, which is shown as following,
----------------------------------------------------From TS38.331-----------------------------------------------------------
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;
--------------------------------------------------------------------------------------------------------------------------------------
Similar with the texture captured in current specification, the green choice can be used to resume or setup per QoE configuration, the cyan choice can be used to resume all QoE context. That means gNB can resume all QoE context with one-bit flag indication e.g.restoreQoE indication in RRCResume message.
Proposal 5 gNB should be able to resume all QoE configurations using one-bit flag e.g.restoreQoE indication in RRCResume message. 
Proposal 6 gNB should be able to resume parts for QoE configurations using fullconfig configuration in RRCResume message. 
Issue 2: Area scope control handling
In the last meeting, it is FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement). 
In the LS from SA4 [4], SA4 replies the session continuity requirement as following. 
On your questions: 
Q1: Will the requirement for configuration changes of ongoing QMC sessions be applicable also for NR QMC?
Answer1: Yes. 

Q2: Does “QoE configuration changes” also include a QoE configuration release scenario i.e. should logging and reporting criteria for ongoing session be unaffected even if the client receives a release of the QoE configuration?
Answer2: No. For QoE configuration change, the network still wants the QoE reports from the UE side, but for QoE configuration release, the network does not want the UE to perform QoE measurements and reporting. The QoE configuration release has been defined in RAN2/RAN3, and it depends on network when to send the indication to the UE. Based on the difference, the logging and reporting criteria for ongoing session should be affected when the client receives a release of the QoE configuration.

Q3: If the answer to Q2 is no, can RAN3 assume that QMC configuration release can be used to stop QoE measurement collection and reporting, even in the middle of an application session?
Answer3: Yes.
From the LS reply, it can be observed that the requirement for configuration changes of ongoing QMC sessions does not include QMC configuration release and RAN can release QMC configuration for an ongoing session.
Observation 4   SA4 replies that the requirement for configuration changes of ongoing QMC sessions does not include QMC configuration release and RAN can release QMC configuration for an ongoing session.
In SA4 specification, e.g. TS26.114, TS26.247, there is already mechnism defined to area scope mobility control.MCE server will configure LocationFilter to UE application layer and inform UE application layer the area or locations where quality metric collection is requested. That means UE application layer has the QoE area scope information and can determine whether to initiate a new QoE session or continue a ongoing session and area scope control is already implemented by application layer.
--------------------------------------------------From TS26.114----------------------------------------------------------------
· [bookmark: _Toc26369454][bookmark: _Toc36227336][bookmark: _Toc36228351][bookmark: _Toc36228978][bookmark: _Toc36229605]16.3.1	QoE metrics reporting management object
The following nodes and leaf objects in figure 16.1 shall be contained under the 3GPP_MTSIQOE node if an MTSI client supports the feature described in this clause (information of DDF for this MO is given in Annex I):
/<X>/<LocationFilter>
When present, this element indicates the geographic area(s) or location(s) where quality metric collection is requested. When not present, quality metric collection is requested regardless of the device’s location. The LocationFilter element comprises one or more instances of any combination of targeted cell-IDs, polygons and circular areas.Each cell-ID entry in LocationFilter is announced in cellList, and each polygon and circular area entry is announced in the polygonList or and circularAreaList elements, respectively.
-	Occurrence: ZeroOrOne
-	Format: node
-	Minimum Access Types: Get
----------------------------------------------------------------------------------------------------------------------------------------
Observation 5   The area scope information is provisioned to UE application layer inside QoE configuration container and application layer can determine whether to initiate a new QoE session or continue a ongoing session based on the area scope information. That means area scope control is already implemented by application layer.
In the last meeting, some companies proposed UE informs the gNB the ongoing session information to assist gNB determing whether release the QoE configuraiton when UE moves out of the area scope. It is understood there could be multiple QoE configurations provided to the UE and for one QoE configuration there could be multiple QoE sessions. If whenever each QoE sesison starts or stop, UE informs the gNB, a large signalling overhead will be cost.
Observation 6   If UE informs the gNB whenever each QoE sesison starts or stop, a large signalling overhead will be cost considering mulitple QoE sessions running in the UE.
From observation 3,4,5, there is no motivation to define RAN level area scope mobility control mechnism and on the contrary a large signalling overhead will be cost if the gNB needs to know the QoE configurations for which there are ongoing QoE sessions.
Proposal 7 gNB does not need to know the QoE configurations for which there are ongoing QoE session to enable QoE configuration handling upon mobility. 
3. Conclusion
This contribution discusses QoE configuration, reporting and mobility related issues, observations and proposals are provided as following.
For MeasConfigAppLayerId handling,
Proposal 1 UE RRC layer forwards RRC MeasConfigAppLayerId together with QoE configuration container to applcation layer.
Proposal 2 Application layer forwards the MeasConfigAppLayerId together with QoE report container to RRC layer, and RRC layer includes the MeasConfigAppLayerId for each QoE report container  in MeaReportAppLayer message. 
For QoE reporting,
Proposal 3 Multiple QoE measurement reports can be included in one SRB 4 message. 
Observation 1   UL RRC segmentation is optionally supported for UL DCCH in current spec. If SRB4 segmentation is introduced, it should be optional for QoE-capable UE.
Observation 2  Application layer is not aware of RRC segmentation capability   
Observation 3   SA4 sees some benefits but don’t mention the necessity to remove the size limitation for the current service types.
Proposal 4 RAN2 concludes which option as following should be adopted. 
· Option 1: RRC segmentation is not applied for SRB4
· Option 2: RRC segmentation is applied for SRB4 with optional support by the UE. The UE RRC layer indicates to application layer SRB4 segmentation capability, and application layer determines whether to deliver QoE container larger than 8000bytes to AS layer.
For mobility related issues,
Proposal 5 gNB should be able to resume all QoE configurations using one-bit flag e.g.restoreQoE indication in RRCResume message. 
Proposal 6 gNB should be able to resume parts for QoE configurations using fullconfig configuration in RRCResume message. 
Observation 4   SA4 replies that the requirement for configuration changes of ongoing QMC sessions does not include QMC configuration release and RAN can release QMC configuration for an ongoing session.
Observation 5   The area scope information is provisioned to UE application layer inside QoE configuration container and application layer can determine whether to initiate a new QoE session or continue a ongoing session based on the area scope information. That means area scope control is already implemented by application layer.
Observation 6   If UE informs the gNB whenever each QoE sesison starts or stop, a large signalling overhead will be cost considering mulitple QoE sessions running in the UE.
Proposal 7 gNB does not need to know the QoE configurations for which there are ongoing QoE session to enable QoE configuration handling upon mobility. 
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