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[bookmark: Proposal_Pattern_Length]Introduction
In the WID [1], one of the objectives is to specify a support for QoE in NR-DC. At RAN3#117-e meeting, an LS was agreed [2] and sent to RAN2. At RAN3#117b-e and RAN3#118, RAN3 made some new agreements. In this paper, we firstly discuss possible RAN2 impacts due to the agreements mentioned in the LS from RAN3, and then we also discuss other RAN2 aspects as listed in the WID [1] for QoE in NR-DC.

[bookmark: _Toc462880706][bookmark: _Toc463066102][bookmark: _Toc462960524][bookmark: _Toc462957202]Discussion
[bookmark: _Hlk47445522]RAN3 has different agreements for container based QoE and RAN visible QoE, so the following sections analyse the two types of QoE reports separately.
Container based QoE
At RAN3#117-e and RAN3#118, the following agreements were made:
	RAN3#117-e
MN is responsible to configure the s-based QoE to UE.
For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. Details are FFS. 
If the M-based QoE configuration is received by the MN, the MN should make the decision on the UE selection and on which node sends the QoE configuration to the UE.
If the M-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.

RAN3#118
· In case of management-based QoE, the MN decides which node to perform the QoE measurement configuration, FFS which node (MN or SN) performs UE selection.
· When MN configures a UE with m-based QoE, it may indicate to SN: the QoE Reference, the MCE IP address. FFS for other information (e.g., RRC ID) 




RAN3 agreed that MN can select the NR-DC UE to configure management based QoE measurement received by the MN from the OAM. Whether the SN can select the NR-DC UE to configure management based QoE measurement received by the SN from the OAM is still FFS. 
It can be seen that at least MN can generate the QoE configuration and decide which node should send it to the UE.
Therefore, RAN2 has the following agreements.
	Observation: Rel-18 QoE configuration may be created by MN or SN. 
Either SRB1 or SRB3 can be used for providing SN configuration to UE (at least for m-based QoE). FFS if this requires additional MN-SN coordination.




For the QoE reporting, RAN3 has the following agreements.
	RAN3#117-e
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session.
RAN3#118
In DC, the UE switches the reporting leg based on indication from network, FFS on implicit or explicit way.
RAN3 should discuss which node can command the UE to switch the reporting leg.




The motivation for allowing such behaviour is to address the case where one node wants to collect the QoE reports from the UE while this node is overloaded, but another node is not overloaded. RAN3 still needs to discuss MN-SN coordination details for this aspect, but from RAN2 perspective, we can simply agree that reporting leg is configured via RRC signalling. 
Proposal 1: Reporting leg for QoE in NR-DC is configured via RRC signalling as part of QoE configuration. 

As indicated in the LS from RAN3, the change of the reporting leg may be needed when the UE is configured to send the QoE reports via one leg initially, and this leg becomes overloaded after some time. If Proposal 1 is agreeable, the change of the reporting leg may be implicitly supported by simply allowing the reporting leg to be modified for a QoE configuration. Since the latency of changing the path is not critical, sending the change indication in the RRC message is sufficient, similarly as in the case of the QoE pause indication specified in R17.

Proposal 2: It should be possible to change the reporting leg for QoE configuration already existing in the UE via RRC signalling. 

For the SRB to report the QoE results, RAN3 asks RAN2 “to take the above RAN3 agreements into account and provide the necessary RRC signalling support.”
RAN2 has made the following agreement in relation to this:
Use SRB4 as baseline for Rel-18 QoE. FFS how we can send QoE reports towards SN (e.g. only SRB4, define new SRB, reuse SRB3, split SRB). Discuss details in the next meeting.

If the QoE report is sent to MN, we can reuse SRB4, but RAN2 may need to discuss whether SRB4 can be configured as a split bearer. In case of split SRB in legacy NR-DC, the UE is configured whether to use MCG path or duplicate the transmission on both MCG and SCG. The duplication is used to improve the reliability of RRC message and avoid the RLF. QoE reports are much less important compared to the normal RRC messages and we think the support of split SRB4 is not needed. Other reasons for having split SRB4 mentioned by the companies in their contributions to previous meeting included, e.g.:
1. More dynamic reporting leg switching
2. Dynamic selection of the leg based on the report size (e.g. selection of the leg supporting report segmentation)
Neither of these reasons seems sufficiently convincing, especially considering that this would be a new split SRB concept, as the current one is used solely for duplication as mentioned above. Firstly, the congestion level in each gNB is not expected to change very dynamically and QoE reports have very little impact on gNB capacity, so it is sufficient to modify them via RRC, as proposed above. When it comes to the selection based on segmentation support, this can also be done semi-statically, i.e. in case big reports are expected, then the leg with segmentation support may be chosen. Furthermore, we also think it is a very unlikely scenario that only a single node in NR-DC architecture supports segmentation while the other does not. Hence, we propose the following.
Proposal 3: Split SRB for QoE reporting is not supported.  

If the QoE report is sent to SN, RAN2 needs to discuss which SRB is to be used. In legacy NR-DC, there is no SN terminated split SRB. For the reasons mentioned above, SN terminated split SRB is also not needed. Therefore, there are two remaining options for SRB design for QoE reporting in NR-DC: 
· Option 1: SRB3
· Option 2: new SRB, e.g. SRB5.
According to the definition in TS 37.340, SRB3 is the direct SRB between the SN and the UE. 
 SRB3: in EN-DC, NGEN-DC and NR-DC, a direct SRB between the SN and the UE.
If we use a new SRB to report the QoE results, RAN2 will need to modify the definition of SRB3 to differentiate it from SRB5 (which will also be a direct SRB between the SN and the UE). 
In case of option 1, since SRB3 is used for high priority RRM signaling, we think we can add a new LCH for SRB3 in order to set lower priority for QoE reporting. We think both options can work.
Proposal 4: For the QoE reporting to SN, RAN2 should choose one of the following options:
· Option 1: SRB3 with new LCH
· Option 2: new SRB, e.g. SRB5  

Furthermore, in the last meeting, RAN2 has the following agreement:
RAN2 assumes that there is a unique ID for QoE configurations across MN and SN. This can be accomplished by MN-SN coordination (e.g. similar as was done with measIds for NR-DC)


In R17 QoE, multiple QoE configurations can be provided to the UE and each configuration and reporting is identified by measConfigAppLayerId. Therefore, we propose that the unique ID for QoE configurations across MN and SN is the measConfigAppLayerId.

Proposal 5: If both MN and SN send the QoE configurations to the UE, MN and SN should not use the same measConfigAppLayerId(s).
 
RAN visible QoE
In the previous meetings, RAN3 made the following agreements and FFS on the RAN visible QoE.
	RAN3#117b-e
Proposal 5a: The MN can generate an RVQoE configuration for a UE.
Proposal 5b: The SN can generate an RVQoE configuration for a UE. FFS whether MN can modify the SN generated RVQoE configuration
Proposal 6a: The MN can send an RVQoE configuration to the UE.
RAN3#118
WA: SN can send an RVQoE configuration to the UE. FFS whether SN can send RVQoE configuration directly to UE via SRB3 or via split SRB1 or explicit over Xn (if MN can modify RVQoE).



In our understanding, RAN3 only agreed that both MN and SN can generate RAN visible QoE configuration. It does not mean both MN and SN will send the RAN visible QoE configuration corresponding to the same QoE measurement to the UE. In order to avoid the complexity of the UE, we think only one node should configure the RAN visible QoE corresponding to each QoE measurement. In the last meeting, RAN3 has confirmed that the network does not know in advance which of the two nodes carries the application session. Since we do not know which node will benefit from the results anyway, it is straightforward that it is only the node which generates the QoE measurement configuration container should configure the RAN visible QoE. In NR-DC, the RRC configurations from MN and SN are independent. Therefore the other node should not send the RRC configuration to UE to update or modify the RAN visible QoE configuration.
Proposal 6: RAN visible QoE configuration is generated by the same node which generates the configuration for container based QoE. The other node will not send the RRC message to update/modify the RAN visible QoE configuration.

The next issue which needs to be decided is which network node should receive the RAN visible QoE reports. It would make most sense if the reports were sent directly to the node which serves the service for which QoE is reported, but RAN does not initially know which node is handling the QoS flows which the service is using. Therefore, a reporting leg for RAN visible QoE may need to be switched after the initial configuration. Since the reporting leg switching needs to be supported for container based QoE as per RAN3 agreements anyway, the same indication can be used to switch RAN visible QoE reporting. 
Proposal 7: [bookmark: _GoBack]A common reporting leg indication is used to indicate reporting leg that is used by the UE for both container-based and RAN visible QoE.

Pause of QoE measurement
In R17 QoE, the network can send the pause command to the UE. Based on such indication, the UE will pause the QoE reporting, but the transmission of QoE start indication and RAN visible application layer measurement reports is not paused.
For the QoE measurements in NR-DC, there can be situations where both MN and SN are overloaded. In these cases, the network can still send the pause command to the UE and the UE can use the same principle as in R17.

Proposal 8: If the UE configured with NR-DC receives the QoE pause command from the network, UE uses the same principles as in R17, i.e.
· the transmission of QoE report container is paused 
· the transmission of QoE start indication and RAN visible application layer measurement reports is not paused.
Conclusion
In this paper, we discuss the possible RAN2 impacts on QoE measurements in NR-DC, and it is proposed:
Proposal 1: Reporting leg for QoE in NR-DC is configured via RRC signalling as part of QoE configuration. 
Proposal 2: It should be possible to change the reporting leg for QoE configuration already existing in the UE via RRC signalling. 
Proposal 3: Split SRB for QoE reporting is not supported.  
Proposal 4: For the QoE reporting to SN, RAN2 should choose one of the following options:
· Option 1: SRB3 with new LCH
· Option 2: new SRB, e.g. SRB5  
Proposal 5: If both MN and SN send the QoE configurations to the UE, MN and SN should not use the same measConfigAppLayerId(s).
Proposal 6: RAN visible QoE configuration is generated by the same node which generates the configuration for container based QoE. The other node will not send the RRC message to update/modify the RAN visible QoE configuration.
Proposal 7: A common reporting leg indication is used to indicate reporting leg that is used by the UE for both container-based and RAN visible QoE.
Proposal 8: If the UE configured with NR-DC receives the QoE pause command from the network, UE uses the same principles as in R17, i.e.
· the transmission of QoE report container is paused 
· the transmission of QoE start indication and RAN visible application layer measurement reports is not paused.
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