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Introduction
In the previous meeting, RAN2 received an LS from RAN3[1] clarifying the mechanism for area handling for QoE during mobility: 

The network is responsible for keeping track of whether the UE is inside or outide the area and configures/releases configuration accordingly.

On the other hand, SA4 [2][3] has mandated that the UE should check QoE configuration only when a session starts, and changes to QoE configuration “will only affect sessions started after these configuration changes have been received”. Some more detail on these requirements is captured in [4] and [5]:

The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.

The RAN3 decision to leave area scope handling to the network, and the SA4 requirement that ongoing measurement sessions should not be impacted by changes to QoE configuration come into apparent conflict when the UE with an ongoing QoE measurement session moves out of the area scope of that particular QoE configuration. In the absence of any further enhancement, the target gNB may release the QoE configuration (as per RAN3 decision), which would violate SA4’s continuity requirement. This issue was discussed in R2-115e where many companies (e.g., [4][5][6]) proposed that the UE should send session start and session end notification to the gNB, enabling the source gNB to transfer the session state to the target gNB during handovers. However, this approach is still pending further discussion:

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 this contribution, we argue that the candidate approach (of sending start/stop indications) is problematic and propose a different solution to address the problem of handling mobility for NR QoE.
Discussion
Some of the challenges associated with sending session start/end indications to the gNB are as follows.

Information leakage: The UE has to send a message every time a session starts/ends for each QoE configuration. Even if such excessive signaling is deemed acceptable, there is a larger issue at play. These indications may enable the RAN (and potentially eavesdroppers) to obtain information about what kind of applications the user is running, how long these sessions last etc. This kind of “meta” information should be considered private and can be used, for example, to fingerprint users based on their usage pattern. 

gNB complexity: The gNB needs to keep track of the activity state for each session of each UE.

CT1 impact: AT commands will be needed for the UE App layer to indicate session start/stop to the UE AS layer.

Observation 1: The use of start/stop indications may lead to leakage of unintentional and/or unauthorized information and entails significant complexity at both UE and gNB.

An alternate approach would be to have the gNB inform the UE of the reason for QoE measurement deactivation, as shown in the flowchart in Figure 1.
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Figure 1: Using explicit out-of-area indication
In this mechanism, the UE decides on the action to be taken when it receives a command to release a QoE configuration. If the release command is generated due to area handling considerations, and if the corresponding session is active, then the UE AS layer will delay informing the UE App layer until after the session ends. On the other hand, if the release is not related to area handling (OAM has decided to release the QoE configuration), the UE AS layer will immediately notify the UE App layer. 

The use of explicit out-of-area indication has many benefits. The primary advantage of this mechanism is that the UE need not send session/start indications to the gNB. The gNB does not need to maintain the activity status of each QoE configuration sent to each UE, and during handover there is no need for the source gNB to transfer such activity information to the target gNB. Moreover, since activity indications are not revealed to RAN, there is no need to specify AT commands for activity indication.

Proposal 1: The gNB provides explicit out-of-area indication to the UE while releasing QoE measurement configuration.

A snippet of ASN.1 code to reflect how the gNB may indicate configuration release to the UE is provided in the annex.
Conclusions
In this document, we provide our views on how mobility in NR QoE can be managed. Our observations and proposal are summarized below.

Observation 1: The use of start/stop indications may lead to leakage of unintentional and/or unauthorized information and entails significant complexity at both UE and gNB.

Proposal 1: The gNB provides explicit out-of-area indication to the UE while releasing QoE measurement configuration.
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Annex
A snippet of ASN.1 code and associated field description is provided below to describe a possible implementation of explicit out-of-area indication during QoE release. Changes from the running CR are highlighted.


OtherConfig-v17xy ::=                   SEQUENCE {
    measConfigAppLayerToAddList-r17      	SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayer-r17   OPTIONAL,    -- Need N
    measConfigAppLayerToReleaseList-r17     SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayerRelease-r17 OPTIONAL     -- Need N
}

[bookmark: _Hlk73087151]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
    ...

MeasConfigAppLayerRelease-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17            MeasConfigAppLayerId-r17,
    areaOutOfScope-r17					ENUMERATED {true}
}


	OtherConfig field descriptions                      

	areaOutOfScope-r17
If indicated by the network, the UE releases the measurement config after the corresponding application session, if active, has ended.
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