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1   Introduction

Based on the consensus in TSG RAN 94e, “The work on Pause/Resume should continue in Rel-17”, this document discussed the partial QoE reporting, buffering and possible solutions at RAN overload. Because it is helpful for the network deployment and optimization if some high priority QoE measurement results can be reported at RAN overload, we support to have the partial QoE reporting. In RAN2 #116-e, it was agreed that “We go with selective pause resume (with the understanding that we will not work further on the information the gNB may use for election).” In order to avoid a large standard impact, buffering QoE measurement results in application layer or RRC is suggested. Finally, with considering not to eat up the potential gains by increased signaling, we suggest to support the partial QoE reporting function by configuring a UE with triggered information in the QoE measurement configuration. 
2   Partial QoE reporting 
When an overload is detected in NG-RAN, RAN2 agreed that “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network” in RAN2 #113bis-e. However, we did not have a consensus on pausing all or parts of QoE measurement reporting in RAN2 #114-e and had the following agreement, “FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration.” In RAN2 #116-e, it was agreed that “We go with selective pause resume (with the understanding that we will not work further on the information the gNB may use for election).” Also in RAN2 #116-e, request to TSG RAN 94e to bring clarity whether to continue the work on the Pause Resume function for this WI, and “The work on Pause/Resume should continue in Rel-17” was confirmed. 
2.1   Benefits of partial QoE reporting
From our point of view, it is beneficial to pause/resume selectively per configuration. If some high priority QoE measurement results which are more important to pinpoint a specific performance problem can be reported to the final destination configured (e.g. Measurement Collection Entity, MCE), it is helpful for the network deployment and optimization. A use case for RAN UE throughput-related KPI in TS 28.554[1] mentioned that, “If the UE throughput of the NR cell cannot meet the performance requirement, some actions need to be performed to the network, e.g. reconfiguration or capacity increase.” 
There was a discussion on the maximum number of simultaneous QoE measurement configurations for a UE, and RAN2 proposed 8, 16, 32 and 64. The response from SA5 received in RAN2 #116-e confirmed that it may configure multiple QoE configurations for different service types and different customers for the same service types in NR QoE. From SA5 perspective these values are all feasible. We thought that it would be useful for RAN overload release if only high priority QoE measurement results are reported and low priority ones are pause/resumed.  Therefore, we propose RAN2 to support partial QoE reporting, i.e. pause/resume selectively per configuration. As a reminder, we had agreed to go with selective pause resume in RAN2 #116-e. 
Proposal 1: RAN2 is suggested to support partial QoE reporting at RAN overload as agreed in RAN2 #116-e. 
2.2   Buffering QoE reports with partial QoE reporting
When a UE receives a QoE pause indication, one way is to discard all QoE results and no buffering. However, SA5 would like to get the QoE reports covering the period when the congestion started, so it is more beneficial to buffer some high priority QoE reports for the QoE measurement collection (QMC) at RAN overload. The QoE reports can be buffered in application layer or AS with the assumption that when the buffer is full, a discard policy should be proceeded. For example in [2], Ericsson proposed that the UE stores the QoE measurements at AS layer with a limited memory size, and the UE may discard the upcoming QoE measurements from the application when the memory is full. 
RAN2 had sent a liaison to ask SA for feedback on whether to store reports in the AS or the application layer at Pause and will continue work on this topic based on the feedback received. In [3], SA4 gave the guidance that “SA4 wishes to inform RAN2 that application layer buffering of QoE data during temporary stop/QoE pause should be feasible”. However, SA4 had not decide on their preference yet. In [4], SA5 thought that “QoE reports are useful for the operators and therefore where possible the QoE reports shouldn’t be discarded during a pause.” From SA5 perspective, either of storing reports in the AS and the application layer are equivalent. 
In this section, we would like to discuss the details of buffering for partial QoE reporting, i.e., how to distinguish the QoE reports per QoE measurement configuration. Three possible options are as follows. 
Option 1: QoE measurement results are buffered in application layer

Qualcomm had discussed the feasibility to buffer QoE reports in application layer [5], and had an observation that, “Small enhancement (e.g. one more indication from AS layer to application layer) will be added to AT command for supporting application layer QoE buffering, which is already captured in SA5 TS 28.405 [4].” Since UE RRC can identify each QoE configuration with RRC level ID (i.e., MeasConfigAppLayerId), UE RRC can notify its application layer which QoE report is allowed to be sent at RAN overload in this AT command during the application-AS cross layer interaction to accomplish the goal to pause/resume selectively per configuration. 

Observation 1: UE RRC shall notify its application layer which QoE report is allowed to be sent at RAN overload in this AT command during the application-AS cross layer interaction to accomplish the goal to pause/resume selectively per configuration. 
Option 2: QoE measurement results are buffered in RRC
Since UE RRC can identify each QoE configuration with RRC level ID, UE RRC can distinguish the QoE reports and the goal to pause/resume selectively per configuration is easy to implement.
Observation 2: QoE measurement results buffered in RRC can be identified with RRC level ID and the goal to pause/resume selectively per configuration is easy to implement. 
Option 3: QoE measurement results are buffered in layer 2 

If QoE measurement results are buffered in layer 2, the QoE reports with the same priority need to be buffered in the same logical channel buffer, so QoE reports with different priorities can be distinguished via the logical channel priority when a MAC PDU is built through LCP. Also, the LCID extension for Rel-16 can be used for this purpose. Therefore, a mapping between QoE measurement configuration and logical channel shall be configured in advance, and a complicated process needs to be designed to pause the QoE reporting. It may cause a larger standard impact in RAN2. 
Observation 3: A mapping between QoE measurement configuration and logical channel shall be configured if QoE measurement results are buffered in layer 2, and this may cause a larger standard impact in RAN2.

Based on the above discussion, in order to avoid a large standard impact, we propose to consider buffering QoE measurement results in application layer or RRC for partial QoE reporting at RAN overload. 
Proposal 2: RAN2 is suggested to consider buffering QoE measurement results in application layer or RRC for partial QoE reporting at RAN overload.  
2.3   How to pause/resume selectively per configuration
We discuss the two following solutions to pause/resume selectively per configuration. 
Solution 1: QoE pause indication with the report selection information from the network is used to temporarily stop QoE reports from being sent from the UE to the network
The QoE pause indication carries the report selection information, e.g., priority threshold, to indicate which QoE reports to be sent to NG-RAN at RAN overload. The pros is that NG-RAN can decide the report selection information according to the severity of RAN overload. The cons is that it may incur more increased signaling during operation and is proportional to the frequency of RAN overload. 
Solution 2: the UE is configured with the triggered information from the network and decides to send or pause the QoE reports when receiving a QoE pause indication from the network
The QoE pause indication from the network just informs a UE that a RAN overload occurs, and this UE decides to send or pause the QoE reporting based on the triggered information in the QoE measurement configuration. The pros is that lower signaling may be needed because the triggered information is configured in advance. Some delicate RAN control for the RAN overload also may be implemented, e.g., RAN-visible QoE measurement. 
Because of the tight timeline of Rel-17 and lower signaling expected, we suggest to implement Solution 2 to support the partial QoE reporting. That means, if the function to pause/resume selectively per configuration is configured, the UE is configured with the triggered information from the network and decides to send or pause the QoE reports when receiving a QoE pause indication from the network. 
Proposal 3: RAN2 is suggested to support the function to pause/resume selectively per configuration by configuring a UE with triggered information in the QoE measurement configuration.
3   Conclusions

Based on the discussion, we have the following observations: 
Observation 1: UE RRC shall notify its application layer which QoE report is allowed to be sent at RAN overload in this AT command during the application-AS cross layer interaction to accomplish the goal to pause/resume selectively per configuration.
Observation 2: QoE measurement results buffered in RRC can be identified with RRC level ID and the goal to pause/resume selectively per configuration is easy to implement. 
Observation 3: A mapping between QoE measurement configuration and logical channel shall be configured if QoE measurement results are buffered in layer 2, and this may cause a larger standard impact in RAN2.

Our proposals are as follows. 

Proposal 1: RAN2 is suggested to support partial QoE reporting at RAN overload as agreed in RAN2 #116-e.
Proposal 2: RAN2 is suggested to consider buffering QoE measurement results in application layer or RRC for partial QoE reporting at RAN overload.
Proposal 3: RAN2 is suggested to support the function to pause/resume selectively per configuration by configuring a UE with triggered information in the QoE measurement configuration. 
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