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Discussion and decision
1 Introduction
In RAN2#113bis-e meeting the outcome of discussion on QoE measurement reporting start and stop was as follows [1]:
“QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.

The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:

· Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.

· Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.

· Option 3: The QoE container received from application layer is discarded during pause.

In view of above outcome, we further discuss in this contribution the options for QoE report handling during RAN overload.
2 Discussion
The options for QoE report handling during RAN overload was discussed offline [2], and the main advantages and disadvantages of the options were summarized in the Table 1 below.
Table 1: Summary of the main advantages and disadvantages of the options
	
	Advantages
	Disadvantages

	Option 1, RAN transparent approach (i.e. QoE reports during “pause” are stored at application layer)
	· There is no need to store the QoE reports in AS layer, which utilizes RAM memory which is a scarce resource. It makes no sense to buffer a very limited amount in AS layer.

· Considering UE storage is large (e.g. 256G), QoE data amount could be stored as much as possible

· Very limited impact to RAN2 specifications, e.g. there is no need to discuss details of QoE reports storing in AS layer (e.g. maximum storing time, maximum size of stored reports, priorities etc.) or to define reporting of stored QoE reports after resume is indicated (i.e. QoE reports are handled in the same way as during normal operation)


	· Application layer behavior upon reception of pause/resume indications needs to be specified by SA4

	Option 2, Application transparent approach (i.e. QoE reports during “pause” are stored at AS layer)
	· Application layer is unaffected
	· The QoE reports need to be stored at AS layer, which has more limited storage capacity

· High workload and specifications impact in RAN2, e.g.to discuss the details of QoE reports storage and reporting after UE receives pause/resume indications

	Option 3, RAN transparent approach (i.e. AS discard the QoE data during “pause”)
	· There is no need to store the QoE reports in AS layer, which utilizes RAM memory which is a scarce resource

· Not touch application behavior.

· Very limited impact to RAN2 specification.
	· Application layer may or may not buffer the QoE data during pause, which can be decided by SA4.

· Restrict the supporting for partially Pause


In the following we provide our views to the options in Table 1:
1. On Option 1: SA4 already informed SA5, RAN2, RAN3 by the LS [3] about their decision to not implement the temporary stop and restart functionality at the application level. Therefore, we have doubts that they would change the decision if RAN2 may ask them whether storing QoE reports at application layer is feasible or not. As consequence, RAN2 should accept SA4 decision and for the further work we can assume that UE application layer continues with collecting/recording QoE measurements during QoE pause and may send one or multiple QoE reports to UE AS during this phase.

2. On Option 2: This option is aligned with SA4 decision. Furthermore, when we say that the QoE reports needs to be stored at AS layer, RAN2 does not specify UE internal issues on what type of memory to use for storing these QoE reports. We think that this can be left to UE implementation. 
3. On Option 3: When RAN congestion happens, we think that this situation can be relieved by network in a “short period of time”, maybe in the range of minutes but definitely not in hours. The network has all the means/tools to cope with this situation, e.g.:

· To restrict the cell access certain Access Identities/Categories can be barred or the respective UAC barring levels can be increased.

· It can move UEs to idle/inactive state incl. redirection to other frequencies and RAT.

· For UEs in connected state it can perform handover to non-congested cells (NR or LTE).

· For UEs still kept in connected state the data throughput can be throttled by reconfiguring the L1/L2 parameters and reducing the scheduling grants. And with regards to QoE the network can release one or multiple measurements configurations for some UEs, so that the associated QoE reports will then be discarded by the concerned UEs.

In view of the above means/tools we think that discarding any QoE reports received from UE application layer during QoE pause is not stringent needed. The fact that a UE is kept in connected state during RAN congestion can be interpreted as an indication that such UE is treated by network with higher priority incl. QoE reporting. Such UE can resume with QoE reporting when RAN congestion has been relieved. Therefore, we think that depending on UE capability (in terms of UE storage requirements) and duration of the RAN congestion phase we can leave it up to UE whether to store the QoE reports or not. Alternatively, the network may signal explicitly in the QoE pause message whether the UE shall discard any QoE reports received during QoE pause.
Based on our views provided above we suggest the following:
Proposal: Adopt option 2 for QoE report handling during RAN overload, i.e. QoE reports during “pause” are stored at AS layer.
3 Conclusion

In this contribution we have discussed the options for QoE report handling during RAN overload and made the following proposal:
Proposal: Adopt option 2 for QoE report handling during RAN overload, i.e. QoE reports during “pause” are stored at AS layer.
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