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1. Introduction
The WI on NR QoE has been approved in RAN#91e(RP-210815) [1], and the following objectives have been agreed in WID:
-----------------objectives in RP-210815-----------------
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]
-----------------objectives in RP-210815-----------------
In addition, RAN3 send an LS(R2-2106949)[2] which contains their selection about the NR QoE area handling during handover to RAN2. 
-----------------objectives in R2-2106949-----------------
RAN3 discussed further the following three options captured in TR 38.890 regarding the area handling for QoE during mobility.
- Option 1, where the network is responsible for keeping track of whether the UE is inside or outside the area and configures / releases configuration accordingly.
- Option 2, where the network is responsible for keeping track of whether the UE is inside or outside the area, and the UE responsible to manage start/stop of QoE accordingly.
- Option 3, where the UE is responsible for area checking (UE has the area configuration) and to manage start/stop of QoE accordingly.
RAN3 agreed to support Option 1.
-----------------objectives in R2-2106949-----------------
The intention of this contribution is to share some views on how to support NR QoE continuity in intra-system& intra-RAT handover based on the received RAN3 LS.
2. LS from RAN3
In RAN3 LS R2-2106949, it is noticed that RAN3 has made decision on how to handle NR QoE during mobility based on the outcome(TR 38.890)[3] in Rel17 SI phase. The decision is shown below:
- Option 1, where the network is responsible for keeping track of whether the UE is inside or outside the area and configures / releases configuration accordingly.
Based on the context shown above, NG-RAN node should keep the AreaScope of the QoE and be responsible to determine whether the QoE should be released after handover. From our point of view, there is no solid reason to reject the RAN3 agreement in the received LS. Hence, it is proposed that RAN2 shall consider the RAN3 agreement on area handling for QoE during mobility as baseline.
Proposal 1: RAN2 shall follow the RAN3 agreement on the area handling for NR QoE during handover.
3. Signalling based QoE continuity during HO
As described in the QoE WID, NR QoE continuity should be supported for signalling based QoE. Based on the RAN3 previous agreement shown below:
· Option 1 is agreed by RAN3 on area handling for QoE i.e. the network is responsible for keeping track of whether the UE is inside or outside the area and the network configures/releases configuration accordingly.
The network should be responsible for the QoE area handling during the handover. Hence, the AreaScope should always be kept at gNB side. 
Observation 1: The area scope of a QoE should be kept at gNB side instead of UE side.
When the intra-RAT handover occurs, for the signalling based QoE, the source gNB should forward the QoE reference ID, AreaScope, and MCE IP Address which are used to indicate continuity is supported by the relevant QoE session to the target gNB. For a QoE session which does not support QoE continuity(e.g. management based QoE), its QoE reference ID, AreaScope, or MCE Address should not be added into the HANDOVER REQUEST information. In addition, the QoE configuration information which is used for the target gNB to know which QoE sessions are configured at UE side should also be added into RRC Context(e.g. HandoverPreparationInfomation) in the HANDOVER REQUEST message.
[bookmark: OLE_LINK1]And when the target gNB receives the HANDOVER REQUEST message, for each QoE configuration in the RRC Context, it should check whether the QoE reference ID, AreaScope and MCE IP Address can be found in the received message. If so, the target gNB considers that the related QoE session supports QoE continuity. Then the target gNB should perform the area scope checking and add the QoE information into the Target NG-RAN node To Source NG RAN node Transparent Container in the HANDOVER REQUEST ACKNOWLEDGE message if the UE is inside the area scope of the QoE after handover.
The Target NG-RAN node To Source NG RAN node Trasparent Container which contains the valid QoE information will be received by UE via RRCReconfiguration message. Then, the UE believes the QoE measurement whose information can be found in the received RRCReconfiguration message can keep running when UE camps in the target gNB. The QoE measurement whose information cannot be found in the received message may either do not support QoE continuity or be outside the area scope. Then this QoE measurement should be released. 
A general procedure about NR QoE area handling for a QoE during handover is illustrated as below:
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Figure 1. signalling based QoE continuity during handover
0. For the signalling based QoE, the source gNB knows it supports QoE continuity during handover. 
1. Source gNB sends the Handover Request message to target gNB and includes QoE reference ID, AreaScope, MCE IP Address and the QoE configuration added in the RRC Context.
2. For each QoE configurations contained in the RRC Context, the target gNB should check whether the related QoE reference ID, AreaScope, or MCE IP Address can be found in the received message. In this example, the target gNB can find the relevant QoE information in the received message. Hence, the target gNB considers the QoE supports continuity during handover and performs the area scope checking for the QoE. 
2.1 If the target gNB is inside the area scope, the QoE configuration should be added into a transparent container(e.g. Target NG-RAN node To Source NG RAN node Trasparent Container) which will be sent to source gNB.
2.2 If the target gNB is out of the area scope, the related QoE configuration should not be added into the transparent container(e.g. Target NG-RAN node To Source NG RAN node Trasparent Container).
3.  Target gNB sends the Handover Request Acknowledge message which contains the transparent container to the source gNB.
4. [bookmark: OLE_LINK7]The source gNB sends the RRCReconfiguration message to the UE indicating the QoE measurement(s) of which it is inside the area scope.
5. [bookmark: OLE_LINK8]The access stratum in the UE sends the AT command +CAPPLEVMC to application level indicating if the target cell is inside or outside the AreaScope.
6. The UE sends the message RRCReconfigurationComplete to the target gNB.
In short:
Source gNB is responsible for checking whether a QoE supports the mobility continuity. If so, the QoE parameters will be added both inside and outside the RRC Context in the handover request message. 
Target gNB is responsible for checking whether the UE is inside the area scope. If so, the QoE can keep performing in the target gNB. 
The general handover procedure about QoE supporting mobility continuity is shown above. It is proposed that RAN2 shall consider the above procedures as baseline. Detail IEs and steps can base on contribution driven in following meetings.

4. Management based QoE handling during HO
The handover procedure for a QoE which does not support mobility continuity(e.g. management based QoE) is similar to the steps described in previous section(but with different IEs). The general procedure is illustrated below:
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Figure 2. management based QoE handling during handover
0. For the management based QoE, the source gNB knows it does not support QoE continuity during handover. 
1. Source gNB sends the Handover Request message to target gNB and only includes the QoE configuration of the management based QoE.
2. For the QoE measurement which can only find the QoE configuration in the RRC Context, the target gNB should consider that the QoE does not support mobility continuity. Hence, the QoE configuration should not be added into the QoE transparent container.
3. Target gNB sends the Handover Request Acknowledge message which contains the transparent container to the source gNB.
4. The source gNB sends the RRCReconfiguration message to the UE indicating the QoE measurement(s) of which it is inside the area scope.
5. In this example, the management-based QoE does not support mobility continuity, so the UE can not find its configuration in the received RRCReconfiguration message. Hence, the UE should release the QoE configuration accordingly. In addition, the access stratum in the UE sends the AT command +CAPPLEVMC which is used to release the related QoE to application level.
6. The UE sends the message RRCReconfigurationComplete to the target gNB.
In short:
Source gNB is responsible for checking whether a QoE supports the mobility continuity. If a QoE does not support mobility continuity, the QoE configuration will only be contained inside the RRC Context in the Handover Request message.
Target gNB is responsible for checking whether the UE is inside/outside the area scope for a QoE. For each QoE measuring, if a UE is out of the area scope when it moves to the target gNB, the the QoE configuration should be released by target gNB.
[bookmark: OLE_LINK9]The general handover procedure about QoE unsupporting mobility continuity is shown above. It is proposed that RAN2 shall consider the above procedure as baseline. Details can be FFS.
Proposal 2: RAN2 shall consider the following aspects on QoE mobility continuity as baseline. Detail can be FFS.
1. Source gNB is responsible for checking whether a QoE supports the mobility continuity.
2. Target gNB is responsible for checking whether a QoE which supports mobility continuity is inside/outside the area scope and should release the QoE configuration if the QoE is out of area scope.
5. Conclusion and proposals
Based on the discussions above, we have the following observations and proposals.
Proposal 1: RAN2 shall follow the RAN3 agreement on the area handling for NR QoE during handover.
Observation 1: The area scope of a QoE should be kept at gNB side instead of UE side.
Proposal 2: RAN2 shall consider the following aspects on QoE mobility continuity as baseline. Detail can be FFS.
3. Source gNB is responsible for checking whether a QoE supports the mobility continuity.
4. Target gNB is responsible for checking whether a QoE which supports mobility continuity is inside/outside the area scope and should release the QoE configuration if the QoE is out of area scope.
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