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This paper is to discuss open issues and RILs for QoE measurements in RRC_IDLE and INACTIVE.
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Open issues
According to CR rapporteur, regarding QoE measurements in RRC_IDLE and INACTIVE, the following open issues are listed:

	Idle/
Inactive
	1. FFS on when the 48 hours start for when the UE may discard application layer measurement configuration and reports.
	Editor’s Note in chapter 5.3.5.13d. Needs online discussion.

	Idle/
Inactive
	3. FFS on if it needs to be specified what the UE transmits when returning to RRC_CONNECTED.
	Editor’s Note in chapter 5.7.16.2 and RIL issue E001. Proposed solution can be included in the correction CR. Online discussion if needed.

	Idle/
Inactive
	4. All stored QoE configurations and reports might not fit into one MeasurementReportAppLayer message when the UE returns from RRC_IDLE/RRC_INACTIVE. Collision of measConfigAppLayerId might occur if the network doesn’t get all QoE configurations in the first message.
	RIL issue E002. Proposal can be included in the correction CR. Online discussion if needed.

	Idle/
Inactive
	5. If a handover or RLF occurs after the UE has indicated that it has QoE configurations/reports stored but before the UE has transmitted the QoE configurations or reports when returning from RRC_IDLE, the network (the new gNB) will never know that the UE has QoE configurations/reports stored. 
	RIL issue E003. Needs online discussion.



0. Issue 1: FFS on discarding QoE configurations and reports
Issue 1 is listed as below.
	Idle/
Inactive
	1. FFS on when the 48 hours start for when the UE may discard application layer measurement configuration and reports.
	Editor’s Note in chapter 5.3.5.13d. Needs online discussion.



For the starting time, there may be some options, e.g.:
· Option 1: from when the UE receives the QoE configuration applicable to IDLE/INACTIVE
· Option 2: from when the UE AS receives the QoE reports for the QoE configuration
· Option 3: from when the UE finishes the QoE collection, e.g. UE APP indicates session end and there is no more QoE report for the QoE configuration
· Option 4: from when the UE goes to RRC IDLE/INACTIVE state with QoE configurations applicable to IDLE/INACTIVE configured

We think option 1 is simplest one, and the UE behaviour is not complex. On the other hand, there seems no need to start the timer while the UE is still in RRC CONNECTED state as the reports may be still provided to the network as they arrive. Hence, option 4 is preferred.

Proposal 1: For issue 1, it is proposed that the UE starts the 48 hours from when the UE goes to RRC IDLE/INACTIVE state with QoE configurations applicable to IDLE/INACTIVE configured.


0. Issue 2: UE behaviour when receiving idleInactiveReportAllowed
Issue 2 is listed as below:
	Idle/
Inactive
	3. FFS on if it needs to be specified what the UE transmits when returning to RRC_CONNECTED.
	Editor’s Note in chapter 5.7.16.2 and RIL issue E001. Proposed solution can be included in the correction CR. Online discussion if needed.



The RIL E001 is also related to Issue 2. 

[RIL]: E001 [Delegate]: Ericsson (Cecilia)  [WI]: QOE [Class]: 1 [Status]: PropAgree [TDoc]: None [Proposed Conclusion]: 
[Description]: When the UE enters RRC_CONNECTED and idleInactiveReportAllowed is set to true, the actions that the UE should send the stored QoE configurations and reports are missing. There is also an FFS related to this.
[Proposed Change]: Add the description. 
[Comments]: [Ericsson (Cecilia)]: Will add text for when idleInactiveReportAllowed is included (the else case) in the correction CR.
In our opinion these changes are not needed and RILs should be rejected. This is because the UE behaviour is already captured in section 5.7.16.2, as follows:
	A UE capable of application layer measurement reporting in RRC_CONNECTED may initiate the procedure when configured with application layer measurement, i.e. when appLayerMeasConfig and SRB4 and/or SRB5 have been configured by the network.
Upon initiating the procedure, the UE shall:
(…)
1>	for each stored application layer measurement configuration with configforRRC-IdleInactive set to true and for which appLayerIdleInactiveConfig has not been transmitted since the UE entered RRC_CONNECTED:
2>	set the parameters in appLayerIdleInactiveConfig in the MeasurementReportAppLayer message to the values stored in the UE variable VarAppLayerIdleConfig;”



Since the UE already takes actions based on being configured with SRB4/5, there is no need to trigger the reporting again and the current procedures are sufficient.
Similar issues were raised by Q531:
[RIL]: Q531 [Delegate]: QC (Umesh)  [WI]: QOE [Class]: 1 [Status]: PropAgree [TDoc]: None [Proposed Conclusion]: 
[Description]: The condition is for ‘not included’. Then it is not clear what UE should do if idleInactiveReportAllowed is included. Then UE may not perform QoE configuration transmission. Same comment for RRCResume.
[Proposed Change]: Consider changing to following structure:
1> if idleInactiveReportAllowed is included in the RRCReconfiguration message:
2> UE performs as 5.7.16..
1> else
2> …
[Comments]: The proposal seems fine, will update in the correction CR.

Also in this case, we already have a description of UE behaviour when it receives RRCReconfiguration with QoE configuration in “5.3.5.13d Application layer measurement configuration”. Here, we just have an additional action to be performed when idleInactiveReportAllowed is not present. So the current description seems sufficient.

Proposal 2: RILs E001 and Q531 should be rejected as the proposed UE behaviour is already captured in other sections.

0. Issue 4: Transmission of Idle/Inactive QoE configurations
Issue 4 is listed as below:
	Idle/
Inactive
	4. All stored QoE configurations and reports might not fit into one MeasurementReportAppLayer message when the UE returns from RRC_IDLE/RRC_INACTIVE. Collision of measConfigAppLayerId might occur if the network doesn’t get all QoE configurations in the first message.
	RIL issue E002. Proposal can be included in the correction CR. Online discussion if needed.



The RIL 002 is also related to Issue 4.
[RIL]: E002 [Delegate]: Ericsson (Cecilia)  [WI]: QOE [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: All QoE configurations and reports might not fit into one message. This might cause measConfigAppLayerId collision if the network doesn't know that there are more configurations.
[Proposed Change]: Move this part related to the QoE configurations first in the procedure, so that the QoE configurations are always part of the first message (maybe clarify that also). 
[Comments]: Will move this part first in the procedure. 
According to the current procedures the UE first sends the stored reports and only afterward it sends QoE configurations. The concern was raised that this may cause the gNB to reuse some QoE config IDs in the RRC Reconfiguration before the gNB receives all QoE configurations stored in the UE. On one hand the gNB may simply wait after it receives all the info, but on the other hand, just reshuffling the procedures is simple and solves the potential issues, so having such changes seems acceptable.

Proposal 3: Solution proposed in RIL E002 is applied, i.e. the UE should first send stored QoE configurations, followed by the stored QoE reports, when the UE goes to RRC CONNECTED.


0. Issue 5: QoE indication after handover or RLF
Issue 5 is listed as below:
	Idle/
Inactive
	5. If a handover or RLF occurs after the UE has indicated that it has QoE configurations/reports stored but before the UE has transmitted the QoE configurations or reports when returning from RRC_IDLE, the network (the new gNB) will never know that the UE has QoE configurations/reports stored. 
	RIL issue E003. Needs online discussion.



The RILs E003, C320 and C321 are also related to Issue 5:

[RIL]: E003 [Delegate]: Ericsson (Cecilia)  [WI]: QOE [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: If a handover or RLF occurs after the UE has sent the indication, but before the UE has sent the QoE configurations/reports, the network will never know about the configurations/reports.
[Proposed Change]: The UE sends the indication again in these cases. 
[Comments]: [Ericsson (Cecilia)]: Needs to be discussed in the meeting.

[RIL]: C320 [Delegate]: CATT (Haocheng)  [WI]: QOE [Class]: 2[Status]: Duplicate [TDoc]: None [Proposed Conclusion]: V93
[Description]: The measConfigReportAppLayerAvailable indication also should be included in RRCReconfigurationComplete message. As after UE entering RRC_CONNECTED state but the stored QoE reports and QoE configurations have not been retrieved, UE may change to a new cell due to handover but the new cell cannot know whether UE has stored QoE reports and QoE configuration. So if UE has stored QoE reports and/or QoE configuration and UE has not sent the measConfigReportAppLayerAvailable to gNB, UE should include the measConfigReportAppLayerAvailable indication in RRCReconfigurationComplete message. 
[Proposed Change]: Include the measConfigReportAppLayerAvailable indication in RRCReconfigurationComplete message, samiliar as in RRCSetupComplete/RRCResumeComplete message.
[Comments]: Ericsson (Cecilia): Agree with the issue, see also RIL E003. I think we need to discuss it online.


[RIL]: C321 [Delegate]: CATT (Haocheng)  [WI]: QOE [Class]: 2[Status]: Duplicate [TDoc]: None [Proposed Conclusion]: V093
[Description]: The measConfigReportAppLayerAvailable indication also should be included in RRCReestablishmentComplete message. As after UE entering RRC_CONNECTED state but the stored QoE reports and QoE configurations have not been retrieved, UE may change to a new cell due to performing RRC reestablishment procedure. But the new cell cannot know whether UE has stored QoE reports and QoE configuration. So if UE has stored QoE reports and/or QoE configuration and UE has not sent the measConfigReportAppLayerAvailable to gNB, UE should include the measConfigReportAppLayerAvailable indication in RRCReestablishmentComplete message. 
[Proposed Change]: Include the measConfigReportAppLayerAvailable indication in RRCReestablishmentComplete message, samiliar as in RRCSetupComplete/RRCResumeComplete message.
[Comments]: Ericsson (Cecilia): Agree with the issue, see also RIL E003. I think we need to discuss it online.

For handover or RLF, if it happens before UE sending the availability indicator, we think the UE should re-transmit the indicator to the new gNB. Similarly, if the handover or RLF occurs after the UE sends the availability indication, but before the UE sent all the QoE configurations/reports to the gNB, it makes sense that the UE continues in the new gNB. Since the QoE availability indicator is not exchanged between the nodes during handover or during UE context relocation, it seems the simplest to follow the suggestion from RILs C320 and C321, i.e. allow the QoE availability indicator to be reported by the UE in RRCReconfigurationComplete sent as a reply to RRCReconfiguration with sync and in the RRCReestablishmentComplete, in case the UE has unsent QoE configurations and/or reports. 

Proposal 4: Allow the QoE availability indicator to be reported by the UE in RRCReconfigurationComplete sent as a reply to RRCReconfiguration with sync and in the RRCReestablishmentComplete, in case the UE has unsent QoE configurations and/or reports. 


RILs from other companies
0. E006
For E006, the details are listed as below:

	[bookmark: _Toc36939174][bookmark: _Toc37082154][bookmark: _Toc36810157][bookmark: _Toc29343489][bookmark: _Toc36846521][bookmark: _Toc46482015][bookmark: _Toc20487058][bookmark: _Toc36566741][bookmark: _Toc46480781][bookmark: _Toc29342350][bookmark: _Toc46483249][bookmark: _Toc67997055]5.7.16.2	Initiation
A UE capable of application layer measurement reporting in RRC_CONNECTED may initiate the procedure when configured with application layer measurement, i.e. when appLayerMeasConfig and SRB4 and/or SRB5 have been configured by the network.
Upon initiating the procedure, the UE shall:
1>	for each measConfigAppLayerId received from upper layers:
2>	if the UE AS has received application layer measurement report container from upper layers which has not been transmitted; and
<Partially omitted>
2>	if RAN visible application layer measurement report has been received from upper layers:
3>	for each appLayerBufferLevel value in the received RAN visible application layer measurement report:
4>	set the appLayerBufferLevel values in the appLayerBufferLevelList in the MeasurementReportAppLayer message to the buffer level values received from the upper layer in the order with the first appLayerBufferLevel value set to the newest received buffer level value, the second appLayerBufferLevel value set to the second newest received buffer level value, and so on until all the buffer level values received from the upper layer have been assigned or the maximum number of values have been set according to appLayerBufferLevel, if configured;
3>	set the playoutDelayForMediaStartup in the MeasurementReportAppLayer message to the received value of playout delay for media startup in the RAN visible application layer measurement report, if any;
3>	for each PDU session ID value indicated in the received RAN visible application layer measurement report, if any:
4>	set the PDU-SessionID in the pdu-SessionIdList in the MeasurementReportAppLayer message to the indicated PDU session ID value;
4>	for each QoS Flow ID value indicated in the received RAN visible application layer measurement report associated with the PDU Session ID, if any:
5>	set the QFI associated with the PDU session ID to the indicated QoS Flow ID value.
1>	for each stored application layer measurement configuration with configforRRC-IdleInactive set to true and for which appLayerIdleInactiveConfig has not been transmitted since the UE entered RRC_CONNECTED:	Comment by Ericsson (Cecilia): [RIL]: E006 [Delegate]: Ericsson (Cecilia)  [WI]: QOE [Class]: 1 [Status]: PropAgree [TDoc]: None [Proposed Conclusion]: 
[Description]: Better to reword to "since the UE left RRC_IDLE" since it might have been in RRC_INACTIVE in between.
[Proposed Change]: Change "since the UE entered RRC_CONNECTED" to "since the UE left RRC_IDLE". 
[Comments]: [Ericsson (Cecilia)]: Will correct in the correction CR.

2>	set the parameters in appLayerIdleInactiveConfig in the MeasurementReportAppLayer message to the values stored in the UE variable VarAppLayerIdleConfig;



For this RIL, we think that the UE can only transmit the reports in RRC CONNECTED and can store reports in both Idle and Inactive, so the current text is accurate.

Proposal 5: It is proposed to reject RIL E006.

0. C323
For C323, the details are listed as below:

	MeasReportAppLayer-r17 ::=            SEQUENCE {
    measConfigAppLayerId-r17              MeasConfigAppLayerId-r17,
    measReportAppLayerContainer-r17       OCTET STRING                                                             OPTIONAL,	Comment by CATT (Haocheng): [RIL]: C323 [Delegate]: CATT (Haocheng)  [WI]:QOE [Class]:2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: V093
[Description]: For QoE measurement for IDLE/INACTIVE state, UE may store multiple measReportAppLayerContainer for each measConfigAppLayerId. So each MeasurementReportAppLayer message may include multiple measReportAppLayerContainer, then the measReportAppLayerContainer in MeasurementReportAppLayer message should be a list. 
[Proposed Change]: change the measReportAppLayerContainer in MeasurementReportAppLayer message to measReportAppLayerContainerList.
[Comments]: [Ericsson (Cecilia)]: Sounds reasonable, will add a list in the correction CR.

    appLayerSessionStatus-r17             ENUMERATED {start, stop}                                                 OPTIONAL,
    ran-VisibleMeasurements-r17           RAN-VisibleMeasurements-r17                                              OPTIONAL
}



For this RIL, we are not sure whether it is really needed. Firstly, it is a Rel-17 field, and we can not change it for now. If the intention is to add another list, we need to see more motivations. Secondly, if the number of entries in the list is insufficient, then the UE may send another report message.

Proposal 6: It is proposed to discuss RIL C323.


0. C324
For C324, the details are listed as below:


	MeasReportAppLayer-r18 ::=            SEQUENCE {	Comment by CATT (Haocheng): [RIL]: C324 [Delegate]: CATT (Haocheng)  [WI]:QOE [Class]:2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: V093
[Description]: According to R3 agreements, the QoE service type also needs be sent to the new gNB. But in current spec, service type is not included in idleInactiveConfig, service type should be included in measReportAppLayer message. Besides, the appLayerMeasPriority is useful to the new gNB. UE can also report the stored priority information to the new gNB.
[Proposed Change]: Include the serviceType and appLayerMeasPriority into the measReportAppLayer message.
[Comments]:[Ericsson (Cecilia)]: The service type can be added in the CR, but I think we need an agreement to add the priority, so better discuss it at the meeting first.

    idleInactiveConfig-r18                AppLayerIdleInactiveConfig-r18                                           OPTIONAL,
    ...
}




We think service type can be sent to the target gNB according to RAN3 agreements. However, the service type information can be considered in the AppLayerIdleInactiveConfig-r18 IE, but not in the MeasReportAppLayer-r18 IE. For priority information, we can discuss it.

AppLayerIdleInactiveConfig-r18 ::=   SEQUENCE {
    configForRRC-IdleInactive-r18        ENUMERATED {true}                                                         OPTIONAL, -- Need M
    qoe-Reference-r18                    OCTET STRING (SIZE (6))                                                   OPTIONAL, -- Need R
    qoe-MeasurementType-r18              ENUMERATED {sbased, mbased}                                               OPTIONAL, -- Need R
    qoe-AreaScope-r18                    Qoe-AreaScope-r18                                                         OPTIONAL, -- Need R
    mce-Id-r18                           OCTET STRING (SIZE (1))                                                   OPTIONAL, -- Need R
    availableRAN-VisibleMetrics-r18      AvailableRAN-VisibleMetrics-r18                                           OPTIONAL, -- Need R
    ...
}

Proposal 7: It is proposed to discuss RIL C324.
1. Conclusion
Based on the discussion in this paper, we have the following proposals:
Proposal 1: For issue 1, it is proposed that the UE starts the 48 hours from when the UE goes to RRC IDLE/INACTIVE state with QoE configurations applicable to IDLE/INACTIVE configured.
Proposal 2: RILs E001 and Q531 should be rejected as the proposed UE behaviour is already captured in other sections.
Proposal 3: Solution proposed in RIL E002 is applied, i.e. the UE should first send stored QoE configurations, followed by the stored QoE reports, when the UE goes to RRC CONNECTED.
Proposal 4: Allow the QoE availability indicator to be reported by the UE in RRCReconfigurationComplete sent as a reply to RRCReconfiguration with sync and in the RRCReestablishmentComplete, in case the UE has unsent QoE configurations and/or reports. 
Proposal 5: It is proposed to reject RIL E006.
Proposal 6: It is proposed to discuss RIL C323.
Proposal 7: It is proposed to discuss RIL C324.
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