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1 Introduction
In Release 17 a study item for NR QoE Management has been agreed [1]. RAN3 started two meetings ago and now RAN2 has one meeting for the study item. In this meeting RAN2 needs to focus on the overall solution for QoE Management such as how a control plane solution can be achieved and issues with the possibly very large size of the QoE report. 
2 Discussion
2.1 Summary of previous discussion
In RAN2#112 the incoming LS from RAN3 [2] was treated in an offline discussion. The LS says that RAN3 has agreed that NR QoE reports are carried over the control plane in RAN. In the offline discussion no conclusion could be made as companies thought it was too early to discuss how this could be achieved. In the following a solution to transfer the QoE measurement reports from the UE to the RAN nodes is discussed. 
2.2 Control plane solution for QoE reports
RRC messages containing the QoE files can be quite large. In LTE the limit for the QoE configuration file was set to 1000 Bytes and for the QoE measurement report to 8000 Bytes. However, there is no guarantee that the files are within those limits. Everything depends on how the configuration parameters are set within the configuration file, e.g. how often the reports should be sent. The configuration file is prepared by OAM.

Observation 1: The size of the QoE related files may be large, even larger than 8000 Bytes. 

It has been seen in that past that transmission of large RRC message can cause problems with dropped calls.  RRC messages often have high priority and need to reach the UE fast, especially if the radio conditions are deteriorating. An example of this is RRC messages related to handover (for example the RRM measurement report sent from UE to the network) which need to reach the receiver quickly before the UE has moved out of coverage too much. Delay in sending RRM measurement required for handover may cause RLF due to too late handover. It is therefore important that the transmission of critical RRC messages are not delayed by less important tasks.
Observation 2: Transmission of QoE related files over the same SRBs as critical RRC messages (e.g. RRM measurements for handover procedure, or a handover command) may lead to call drop and failures.
In LTE, the solution for QoE was discussed during most of the work item. A user plane solution was proposed in order to avoid impacting RRC transmissions, but such a solution was not agreeable to everyone. In the end a compromised solution was agreed, where the QoE reports are sent over a separate SRB4. The benefits of such a solution was that the QoE reports could be sent over the control plane, but without impacting other RRC transmissions. When a separate SRB4 is used, the network has the possibility to configure this SRB to a different logical channel group with a lower priority than SRBs used for RRC and NAS messages. 

Observation 3: In LTE, SRB4 is designed for transmission of QoE related measurements. The benefit of an SRB4 solution is that the network has the possibility to configure the SRB4 to a different logical channel group with a lower priority than SRBs used for critical RRC messages.

The same problems apply also to NR. The QoE files may still be very large, even larger than in LTE when more measurements may be collected. Also, RAN3 has agreed that RAN preferably does not intervene with the measurements. This means that RAN needs to transfer large files which it has no means to impact the size of and which it should preferably not pause or stop. It is therefore even more important to separate the transmissions of the QoE reports from the transmission of RRC and NAS messages in NR in order not to impact the KPIs in the network.
A simple approach would be to reuse the LTE solution and transfer the OoE reports over SRB4 also in NR. It also has advantages to have the same solution in LTE and NR, especially with regards to implementation but also related to handling in the network, e.g. at handover. 
Proposal 1: Use SRB4 for transmission of QoE reports in NR.

RAN3 has agreed that QoE measurement collection is supported in dual connectivity scenarios. Another advantage of using SRB4 is that it can easily be configured according to network needs also in dual connectivity. The network may e.g. configure the SRB as a split bearer or as an SCG bearer depending on what is the most optimum solution. For example, in an overload condition in the MN, SRB4 can be configured as a SCG bearer so that the signalling traffic would not increase on MN radio bearers. 
Proposal 2: SRB4 configurations in dual connectivity scenarios is supported, e.g. configuration of SRB4 as split SRB or as an SCG bearer is supported.

2.3 RRC segmentation
RRC segmentation has been defined in NR, where large RRC messages may be segmented into smaller parts at transmission and then re-assembled again at the receiver side. A reason for the RRC segmentation is that PDCP can maximum handle an SDU of the size 9000 bytes. That means that any QoE report larger than that will not be possible to transmit if it is not segmented. As any maximum size of the QoE reports cannot be guaranteed and all depends on how the configuration is done within the configuration file, it is proposed to support RRC segmentation for transmission of QoE reports to ensure that also large reports can be transmitted. Handover during the transmission of a QoE report may also need to be considered.
Proposal 3: Support RRC segmentation for transmission of QoE reports. 

2.4 Memory size for QoE reports stored at RRC
The memory size required to store the QoE reports at RRC layer is not clear. Too large reports may cause problems with lack of UE memory especially if, in some cases, RAN node needs to suspend reporting of the QoE measurement reports. Therefore, it could be beneficial to define a maximum memory size for QoE reports that the UE is required to store. Otherwise it is not clear how the QoE reports received from the upper layers will be temporarily stored at RRC layer before transmission to the network. 
Proposal 4: Define a maximum memory size for storing QoE reports at UE RRC layer before actual transmission over SRB. 
3 Summary
In the previous section we had the following observations:

Observation 1: The size of the QoE related files may be large, even larger than 8000 Bytes. 

Observation 2: Transmission of QoE related files over the same SRBs as critical RRC messages (e.g. RRM measurements for handover procedure, or a handover command) may lead to call drop and failures.

Observation 3: In LTE, SRB4 is designed for transmission of QoE related measurements. The benefit of an SRB4 solution is that the network has the possibility to configure the SRB4 to a different logical channel group with a lower priority than SRBs used for critical RRC messages.

RAN2 is kindly asked to discuss the following proposal:
Proposal 1: Use SRB4 for transmission of QoE reports in NR.
Proposal 2: SRB4 configurations in dual connectivity scenarios is supported, e.g. configuration of SRB4 as split SRB or as an SCG bearer is supported.

Proposal 3: Support RRC segmentation for transmission of QoE reports.

Proposal 4: Define a maximum memory size for storing QoE reports at UE RRC layer before actual transmission over SRB.
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