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1. Overall Description:

RAN2 thanks SA4 to reply the LS. 
Issue 1: QoE buffering conclusions when reporting paused

RAN2 notices SA4 indicates that application layer buffering of QoE data during temporary stop/QoE pause should be feasible.

For the following issue raised by SA4 in the reply LS, 
“However, SA4 wishes to point out that fully-reliable resumption of QoE reporting by the application layer, upon receiving a restart directive, may not always be possible in the current Rel-17 QoE architecture. For example, the application layer entity responsible for the reporting may no longer be running at the time of the indicated restart, since the RAN overload event which triggered the temporary stop may be accompanied by poor service quality causing the user to terminate the service and its associated application. Possibly, SA4 is able to address this in the future release.”
RAN2 think it can be addressed by RAN implementation. In the event that RAN overload condition is associated with minor deterioration in RAN capacity i.e. in a state whereby the RAN can guarantee the QoS of the service traffic with best effort but will pause QoE reporting. In the event that RAN overload is associated with severe deterioration in RAN capacity, for which the RAN cannot guarantee the QoS of the service traffic and predicts that the service may be stopped by the user or by the RAN node (RAN can initiate service release in case of RAN overload), the RAN node should resume QoE report to avoid QoE data loss. This can be implemented by RAN implementation. 
In RAN Rel-18 proposal, supporting QoE in IDLE and Inactive state is one possible objective, which requires UE to buffer more data in IDLE and Inactive state.
Based on the above-mentioned reasons, RAN2 assumes QoE data should be buffered in application layer during pause.
Issue 2: Reply to questions asked by SA4.
In addition, RAN2 discussed the questions and issue SA4 mentioned in the reply LS, and provides the answer to the questions and some consideration on the issue SA4 mentioned as following.
Question 1: What is the expected typical duration of a temporary stop – e.g., in the order of minutes or perhaps much longer, say hours? As per-session QoE reports are typically sent relatively seldom (at the end of each session or say every few minutes for longer sessions), we would expect that a temporary stop lasting about half an hour should not require additional AS layer storage beyond the supported buffer size limitation, e.g., 64 kB as indicated for Option 2.
Answer: RAN2 cannot provide an unequivocable answer on how long it is expected for a temporary stop. It may be on the order of minutes if not too many users are present in the cell, vs. several hours or longer for a large number of users in the cell, e.g. in hotspot deployments, or during festival time with large use gatherings in certain locations. In addition, although SA4 mentions that per-session QoE reports are typically sent relatively seldom, RAN2 understands that there could be multiple QoE sessions running simultaneously in the UE (e.g. multiple APPs, multiple QoE sessions for one APP, and concurrent QoE sessions in different slices). Also, during RAN overload, since user experience could be degraded, QoE data reporting may be required to occur more frequently. Therefore there could be a large amount of QoE data generated in the UE even in e.g. half an hour duration.

Question 2: In case a temporary stop can last for a very long time (e.g., hours), are there any mechanisms already defined or being considered at the RAN side to ensure that subsequent resumption of delivery of potentially a large volume of buffered QoE reports, upon recovery from RAN overload, will not trigger RAN overload recurrence?
Answer: Firstly, RAN2 assumes application layer will insert QoE data into (e.g. up to 8-Kbyte) report containers that are delivered sequentially to the AS layer. Secondly, in current mechanism and implementation, UE UL data transmission is based on RAN scheduling. AS layer handling of the data sent by the APP layer is based on the existing mechanism (i.e. buffering in PDCP and RLC layer memory). The AS layer will inform the APP layer in the event of impending overrun of available PDCP/RLC layer memory by incoming data from the APP layer. Specifically for QoE, if the incoming data will exceed the buffer size in PDCP and RLC layer, AS layer will send pause command to application layer. Once PDCP and RLC buffer capacity again becomes available, AS layer will send resume command to application layer. Then the defined pause and resume AT command can be reused in this scenario.
Question 3: Will pausing of QoE reporting during RAN overload effectively help the RAN, given that the average QoE load per application is <100 bits/sec?

Answer: As discussed in our answer to question 1, RAN2 understands multiple QoE sessions can be run simultaneously in the UE and may generate much QoE data. In this case, pausing of QoE reporting could help alleviate RAN overload.
2. Actions:
To: SA4
ACTION:   RAN2 kindly asks SA4 to consider RAN2 feedback.
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