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1	Introduction
RAN2#115-e has progressed QoE measurements collection principles. The agreements have been endorsed through the two running CRs:
· R2-2109004 (38.331 CR) and 
· R2-2109005 (38.300 CR)
In this contribution we elaborate further QoE measurement configuration handling and address generic principles of coordinating QoE measurement collection with other NR features (slicing and MDT).
2	QoE configuration
2.1	Multiple QoE configurations
For QoE configuration RAN2#114-e have made the following agreements:
QoE configuration and report are encapsulated in a transparent container in the RRC messages. It is FFS for RAN-visible QoE configuration and report (dep on R3).
At lease service type and RRC level ID (Reference ID or shorten ID) together with corresponding QMC configuration container should be included for each QoE configuration in RRCReconfiguration message when the network setups QoE measurement to the UE.
RAN2 assumes that QoE configuration modification does not need to be supported from RAN2 signalling point of view (in RRC), and send LS to SA5/SA4 to confirm the assumption. 
Send LS to SA4/SA5/RAN3 ask whether multiple QoE measurement configurations can be configured for a certain service type. 
RAN2 assumes to re-use the maximum container size of 1000 bytes for QoE measurements configuration and send LS to SA4 to confirm the assumption.

Further RAN2#115-e agreed:
R2 has not concluded the max no of QoE configs per UE, numbers in the range 8 - 64 are discussed.

The encoding of QoE configuration fields have been endorsed as follows: 
OtherConfig-v17xy ::=                   SEQUENCE {
    measConfigAppLayerToAddModList-r17      SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayer-r17   OPTIONAL,    -- Need N
    measConfigAppLayerToReleaseList-r17     SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF TBD                      OPTIONAL     -- Need N
}

MeasConfigAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17            MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17		OCTET STRING,
    serviceType-r17						ENUMERATED {streaming, mtsi, spare6, spare5, spare4, spare3, spare2, spare1}  OPTIONAL,  -- Need N
    ...
}

Observation 1: QoE configuration contains three fields: a container, containers number (maxNrofQoE), an associated id and a service type. 
SA4 reply in R2-2109386, clarifies that the “NR services have much more complex metrics (defined in TS 26.118, clause 9), and there is a higher risk that both the configuration and the reporting size limits might be exceeded.”
While the SA4 answer focus on the reporting size, it does not mention how much configuration limits could be exceeded.  The undertaken assumption made in RAN2#114-e was that maximum container size for a single QoE measurement configuration is 1000bytes. 
Given the collective configuration (measConfigAppLayerToAddModList) can handle multiple containers, the RRC maximum allowed number of QoE configurations should be limited by maximum PDU size. Thus, if 1000bytes size is kept the number of simultaneous configurations in one RRC configuration message should be at maximum 8. However, alternatively to overcome the limitation of 1000bytes, we believe NR QoE configuration could allow more flexible (>1000bytes), while still not exceeding PDCP SDU size (in total should not exceed 8188 octets).
There are a couple of possibilities:
Opt1. Configuration container = 1000bytes, maxNrofQoE-r17=8 (previous RAN2 agreement kept)
Opt2. Configuration container = 2000bytes, maxNrofQoE-r17=4 (previous RAN2 agreement kept but RAN2 agreement on container size and multiple configurations revised)
Opt.3 Configuration container – 8000bytes, maxNrofQoE-r17=1 (no multiple configurations allowed, RAN2 agreement revised)
Proposal 1: Simultaneous QoE configurations over RRC do not exceed 8188 octets. RAN2 discuss which options selected.
2.2	MeasConfigAppLayerId
During RAN2#115 the following FFS was pending:

	FFS if the RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer.



As there were multiple QoE measurements configurations agreed, e.g. a few service types might be allowed to configure to one UE, and to avoid using QoE Reference over the air, it was agreed that MeasConfigAppLayerId (as RRC id) is the identifier used for the association of the UE configurations in RRC layer between the UE and the gNB. However, the RRC id does not allow to identify the configuration in the UE Application layer, neither what configuration was originally associated with the reports. 
Considering RAN2#115-e also agreed:
The UE discards the reports received from application layer in case it has no associated QoE configuration configured.
It is impossible to determine what is the associated QoE configuration if the UE receives an input from the Application layer. Hence:
Proposal 2: RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer for further association of the QoE reports. 

2.2	QoE configuration during mobility
2.2.1	QoE configuration resumption
RAN2#115-e have made the following agreements in context of UE mobility:
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.

Considering there can be multiple simultaneous QoE measurements configurations, and thus pending multiple reporting, it shouldn’t be risked that resumption of the QoE reporting causes extra load to the gNB. As for the reason to potect the network from QoE reporting load, it was agreed to release QoE configuration at any time. Thus, we believe, this would be undesired scheme to allow resumption of all configurations, that could be immediately released due to brought load to the network. Hence, we believe RAN node can resume selectively some of the QoE measurement configurations from the list of complete QoE measurement configurations (previously sent to the UE). The resume can be per service type or RRC identifier..
Proposal 3: gNB can resume some of the QoE measurement configurations selectively from the list of complete QoE measurement configurations (previously sent to the UE) based on RRC identifier and own priorities.

2.2.2	Management-based and signalling-based QoE
To support QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario, similar principles can be adopted as apply for Trace Functionality:
· for signaling based Trace Activation the principle is that one particular user is selected for data collection. This implies the network wants to keep “track” on the configuration
· for management based Trace Activation the principle is that the configuration is area based, i.e. no specific user is selected for data collection. This implies the network does not need to keep “track” on the configuration (it is managed at area level)
Since the principles have impact to radio configuration, we propose to adopt the following principles for QoE at handover:
Proposal 4: For signaling based QoE activation, the configuration propagates during Handover. 
Proposal 5: For management based QoE activation, the configuration does not propagate during Handover and can be removed at Handover.
When UE is sent to RRC_INACTIVE, the signaling based QoE Configurations can be kept but the management based QoE Configuration should be removed.
Proposal 7: For management based QoE activation, the configuration is removed from the UE by the serving node.


3	QoE release
For QoE release RAN2#114-e have made the following agreements:
gNB can release a list of QoE measurement configurations in one RRCReconfiguration message.
If a QoE measurement configuration is released, RRC layer informs the upper layer to release the QoE measurement configuration. This could be revisited based on other issues’ progress.
If the UE enters IDLE state, UE should release all of the QoE measurement configurations.

The running RRC CR (R2-2109004) covers the QoE release implications completely upon reception of the RRCReconfiguration with release branch. The complete steps contain:
· RRC QoE configuration release
· Notifying upper layer about the release
· Discarding any pending or not reported QoE data
For RRC_IDLE the QoE configuration storage won’t be continued either.  While transitioning to Idle state, together with all the RRC configurations released, SRB4 will be released too. However, SRB4 release procedure in the running CR miss the complete procedure on QoE release:
Proposal 6: SRB4 release implies QoE configuration release, notifying upper layer about the release, discarding any pending or not reported QoE data.
4	RAN visible QoE
The goal of RAN visible QoE is to make the Network aware of some parts of the QoE information. Figure 1 (as per  TR38.890) shows the studied during Study Item messages flow for RAN-visible QoE information configuration and reporting: 


Figure 1: RAN-visible QoE concept (TR38.890, Figure 6.7.1-1)
QoE information can be categorized into:
0. XML-formatted Configuration + RAN-visible QoE Configuration 
0. XML-formatted Report + RAN-visible QoE Information
For the QoE configuration, already LTE framework has made some parameters non-transparent. I.e. ‘service type’ is already indicated parameter in the LTE configuration message. Thus, the QoE configuration is not fully transparent to RAN. To increase RAN awareness on QoE data collection, the QoE Configuration can become assisted by additional information being deemed as useful in QoE management by the RAN. 
Proposal 7: RAN-visible QoE is limited to the indication of separate parameters in QoE configuration (e.g. service type). 
As in LTE, we believe that the best option is to make extracting of the relevant information as implementation specific solution, so that no standardized requirements on how the XML file is translated to RRC readable format are defined. Any standard requirements to translate or maintain the XML file into RRC protocol (e.g. any changes in the XML file) could require additional encoding rules and extra cross-specification efforts. 
When it comes to RAN visibility on QoE reporting the complexities may not justify benefits. To make RAN aware of the content of the QoE Report: Either: 
· UE has to extract some/all elements from the QoE report and add it in the UL message, or
· NW is in charge of extracting only the relevant information from the QoE Report (e.g. service type, QoE Reference Id) .
We don't exclude there could be elements or isolated QoE parameters that can be useful if visible to the RAN, but the extracting of the entire report should not be standardized:
Proposal 8: RAN2 does not specify extracting of the entire XML-report.  
5	Alignment with MDT
In order to support alignment of radio-related measurement (i.e. MDT) and QoE measurement, one needs to consider the RRC states applicability. QoE configuration and reporting is applicable to RRC_CONNECTED. A maintenance of the configuration is also supported by RRC_INACTIVE.
While for both states the network keeps the user context, we think that the coordination with MDT / Trace PM data collection should be handled in networks side, as the network will have all the required information:

Proposal 9: QoE correlation with MDT / Trace PM data collection is handled in networks side.
6	Conclusion
This document has made the following proposals:
Proposal 1: Simultaneous QoE configurations over RRC do not exceed 8188 octets. RAN2 discuss which option is selected.
Proposal 2: RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer for further association of the QoE reports. 
Proposal 3: gNB can resume some of the QoE measurement configurations selectively from the list of complete QoE measurement configurations (previously sent to the UE) based on RRC identifier and own priorities. 
Proposal 4: For signaling based QoE activation, the configuration propagates during Handover. 
Proposal 5: For management based QoE activation, the configuration does not propagate during Handover and can be removed at Handover.
Proposal 6: SRB4 release implies QoE configuration release, notifying upper layer about the release, discarding any pending or not reported QoE data.
Proposal 7: RAN-visible QoE is limited to the indication of separate parameters in QoE configuration (e.g. service type). 
Proposal 8: RAN2 does not specify extracting of the entire XML-report.  
Proposal 9: QoE correlation with MDT / Trace PM data collection is handled in networks side.
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