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Introduction
In this contribution, we’d like to discuss QMC support for RRC_IDLE UE. In previous meeting, UE-based solution and CN-based solution had been discussed, and UE-based solution is taken as working assumption in RAN3#121-bis meeting.
Considering this is the last meeting for R18 discussion, in this paper, we discussed the possible impacts for all possible options including the compromise option proposed during the offline discussion, for RAN3 to down-select in this meeting.
Discussion
Information needed for new gNB
In previous RAN3 meetings, the following information is agreed to be provided to the new gNB when UE switches from RRC_IDLE to RRC_CONNECTED state. Part of the information is already available in UE. And for core-network, all the QoE configuration are not available in AMF, for s-based QoE configuration, although the AMF participates the configuration, but it will not store it as UE context, according to TS 23.501 (i.e. there is no QoE related UE context in AMF), the s-based QoE configuration may be stored in UDM, for m-based QoE configuration, the CN has no idea of it. The following table includes the detail analysis.
	Information to be informed to new gNB
	Available Information in UE
	Available Information in CN

	QoE reference
	No
	For m-based QoE: No
For s-based QoE: yes in UDM, no in AMF

	Measurement Collection Entity Information
	No
	For m-based QoE: No
For s-based QoE: yes in UDM, no in AMF

	QoE measurement type (s-based or m-based measurement)
	No
	No

	RRC level ID (measConfigAppLayerID)
	Yes
	No

	Service type
	No
	For m-based QoE: No
For s-based QoE: yes in UDM, no in AMF

	Available RVQOE metrics
	No
	For m-based QoE: No
For s-based QoE: yes in UDM, no in AMF

	Session status
	Yes (can only be provided by UE)
	No

	Area Scope
	Yes
	For m-based QoE: No
For s-based QoE: yes in UDM, no in AMF


 
For s-based QoE configuration, although AMF can know it when AMF receives from UDM, AMF does not know whether and when the s-based QoE configuration is send to UE (which is based on gNB’s area scope check and slice scope check), so the NG-RAN node needs to notify the s-based QoE configuration that has been configured to UE including the APP ID to the AMF, then AMF can store the corresponding configurations as UE context.
Observation 1, although AMF participate s-based QoE configuration, there is no s-based QoE information in UE context in AMF.
Observation 2, when s-based QoE configuration is sent to UE depends on the gNB’s scope check, AMF is not aware of whether the s-based QoE configuration is sent to UE or whether the s-based QoE configuration is already released.
Observation 3, AMF is not aware of the m-based QoE configuration configured to UE.
Observation 4, AMF cannot provide the sessions status of the QoE configuration.
CN-based solution
The following figure shows the possible call flow for CN-based solution.


Figure 1 CN-based solution
The possible specification impacts are marked in blue in the above figure.
At step 3, if UE has been configured with QoE configuration, the NG-RAN node needs to send the QoE configuration information (including the information discussed in 2.1) for both m-based and s-based to the AMF, the UE context release complete message should be enhanced, and the behaviour of old AMF should be updated for this purpose.
At step 6, when UE setup RRC connection with a new gNB, it needs to notify new gNB the list of application ID for QoE configurations, and also the configuration status (please note that the configuration status can be implicitly indicated by the presence of the APP ID) and session status for each QoE configuration.
At step 7, the new gNB send the initial UE message to the new AMF, the new gNB should indicate the QoE configurations it wants to retrieve from the core network, so the QoE configuration request including the list of APP IDs needs to be included in Initial UE message.
At step 8, if the AMF is changed, the new AMF needs to fetch the QoE configurations from the old AMF. This have impacts on SA2 and CT4.
At step 9, the new AMF send the QoE configurations including new information (e.g. configuration type) in the QoE configurations. 
The summary of spec impacts for CN-based solution can be as follows:
	RAN2 impacts
	RAN3 impacts
	SA2 impacts
	CT4 impacts

	Enhance RRC Setup Complete message
	Enhance the following messages and IEs:
· UE context release complete message
· Initial UE message
· UE Application Layer Measurement Configuration Information
	Adding the following behaviour for AMF:
· Store s-based QoE configuration if it’s configured to UE.
· Store m-based QoE configurations received from gNB
· Store s-based QoE configurations
· Fetch QoE configurations for a UE between AMFs
	Adding new IEs for QoE configurations between AMFs



Observation 5, if CN-based solution is adopted, the impacted WGs include RAN2, RAN3, SA2 and CT4.
Observation 6, the issue for CN-based solution is that the UE may release the QoE configurations already configured in UE, but Core network have no idea of it, this will lead to waste of core network storage resources.
Observation 7, if CN-based solution is adopted, the UE needs to inform the configuration status for each configuration, the new gNB only needs to request and get the available QoE configurations in UE from CN.
Proposal 1, if CN-based solution is adopted, RAN3 needs to enhance the following procedures and IEs:
· Include m-based QoE configuration in UE context release complete message.
· Include QoE request including the APP IDs in Initial UE message.
· Include configuration type in UE Application Layer Measurement Configuration Information IE.
Proposal 2, if CN-based solution is adopted, RAN3 send LS to RAN2/SA2/CT4 to support CN-based solution, including:
· Notify RAN2 to introduce configuration status.
· Notify SA2/CT4 to introduce new AMF behaviour and signalling between AMFs.
UE-based solution
The following figure shows the possible call flow for UE-based solution.


Figure 2 UE-based solution
At step 0, when configuring UE with the QoE configuration that can be applied for RRC_ILDE mode, the gNB also include the additional configuration information in the QoE configuration, e.g. the QoE reference, service type, configuration type, available RVQoE metrics, the additional configuration information will be kept when UE enters to RRC_IDLE mode.
At step 4, after UE setup RRC with the new gNB, it includes the QoE configuration information for the new gNB, including the sessions status as well in the RRC setup complete message.
The summary of spec impacts for UE-based solution can be as follows:
	RAN2 impacts
	RAN3 impacts
	SA2 impacts
	CT4 impacts

	Enhance the following message and IE:
· appLayerMeasConfig
· RRC Setup Complete message
	No impacts
	No impacts
	No impacts



Observation 8, if UE-based solution is adopted, only RAN2 will be impacted.
Proposal 3, if UE-based solution is adopted, send LS to RAN2 to notify them to enhance the following message and IE: 
-	appLayerMeasConfig IE
-	RRC Setup Complete message.
UE-based-bis solution
According to the previous discussion, the concerns on UE-based solution are UE storage and security. Although we don’t think these are issues, as RAN2 replies that the existing UE storage space can be used, and SA3 doesn’t provide any feedback. If companies are interested in a compromised UE-based solution, we proposed the following UE-based-bis solution to address the concerns. 


Figure 3 UE-based-bis solution
At step 0, when configuring UE with the QoE configuration that can be applied for RRC_ILDE mode, the gNB include the QoE reference in the QoE configuration.
At step 4, after UE setup RRC with the new gNB, it includes QoE reference, configuration status and session status in the RRC setup complete message.
At step 5, the new gNB can request and get the available QoE configurations from OAM by indicating the QoE reference by implementation. We think this can be captured in stage2.
Observation 9, for UE-based-bis solution, only QoE reference needs to be indicated to UE.
Observation 10, QoE reference for QoE is similar to trace id for MDT, there is no security issue for trace id stored in UE, then there will be no security issue for QoE reference if its’s stored in UE.
Proposal 4, if UE-based-bis solution is adopted, send LS to RAN2 to notify them introduce QoE reference following message and IE: 
-	appLayerMeasConfig IE
-	RRC Setup Complete message
In the Annex, we provided stage 2 descriptions for different solutions.
Proposal 5, it is proposed to capture the stage2 descriptions for the solution selected by RAN3.
Conclusion
In this contribution, we had the following observations and proposals:
Information needed for new gNB
Observation 1, although AMF participate s-based QoE configuration, there is no s-based QoE information in UE context in AMF.
Observation 2, when s-based QoE configuration is sent to UE depends on the gNB’s scope check, AMF is not aware of whether the s-based QoE configuration is sent to UE or whether the s-based QoE configuration is already released.
Observation 3, AMF is not aware of the m-based QoE configuration configured to UE.
Observation 4, AMF cannot provide the sessions status of the QoE configuration.
CN-based solution
Observation 5, if CN-based solution is adopted, the impacted WGs include RAN2, RAN3, SA2 and CT4.
Observation 6, the issue for CN-based solution is that the UE may release the QoE configurations already configured in UE, but Core network have no idea of it, this will lead to waste of core network storage resources.
Observation 7, if CN-based solution is adopted, the UE needs to inform the configuration status for each configuration, the new gNB only needs to request and get the available QoE configurations in UE from CN.
Proposal 1, if CN-based solution is adopted, RAN3 needs to enhance the following procedures and IEs:
· Include m-based QoE configuration in UE context release complete message.
· Include QoE request including the APP IDs in Initial UE message.
· Include configuration type in UE Application Layer Measurement Configuration Information IE.
Proposal 2, if CN-based solution is adopted, RAN3 send LS to RAN2/SA2/CT4 to support CN-based solution, including:
· Notify RAN2 to introduce configuration status.
· Notify SA2/CT4 to introduce new AMF behaviour and signalling between AMFs.
UE-based solution
Observation 8, if UE-based solution is adopted, only RAN2 will be impacted.
Proposal 3, if UE-based solution is adopted, send LS to RAN2 to notify them to enhance the following message and IE: 
-	appLayerMeasConfig IE
-	RRC Setup Complete message.
UE-based-bis solution
Observation 9, for UE-based-bis solution, only QoE reference needs to be indicated to UE.
Observation 10, QoE reference for QoE is similar to trace id for MDT, there is no security issue for trace id stored in UE, then there will be no security issue for QoE reference if its’s stored in UE.
Proposal 4, if UE-based-bis solution is adopted, send LS to RAN2 to notify them introduce QoE reference following message and IE: 
-	appLayerMeasConfig IE
-	RRC Setup Complete message
300 TP
Proposal 5, it is proposed to capture the stage2 descriptions for the solution selected by RAN3.
Annex A (TP for TS 38.300)
[bookmark: _Hlk528859263]<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<UE-based solution>>>>>>>>
[bookmark: _Toc139018352]21.y	QoE Measurement Collection Handling when UE switches from RRC_IDLE to RRC_CONNECTED
When the gNB sends to the UE the QoE configuration that can be applied for RRC_DILE mode, it may also include the assistance information (e.g. the QoE reference, MCE ID, service type, measurement type, available RVQoE metrics).
The QoE configuration for RRC_IDLE and the corresponding assistance information will be kept when UE enters to RRC_ILDE mode.
After UE switches from RRC_IDLE to RRC_CONNECTED state and setup RRC connection with the new gNB, UE includes the QoE configuration information including the assistance information received from the old gNB in the RRC setup complete message, the new gNB will consider the QoE configuration information when managing the QoE configurations including configuring, releasing and updating the QoE configuration. 

<<<<<<<<UE-based-bis solution>>>>>>>>
21.y	QoE Measurement Collection Handling when UE switches from RRC_IDLE to RRC_CONNECTED
When the gNB sends to the UE the QoE configuration that can be applied for RRC_DILE mode, it also includes QoE reference.
The QoE configuration including the QoE reference will be kept when UE enters to RRC_ILDE mode.
After UE switches from RRC_IDLE to RRC_CONNECTED state and setup RRC connection with the new gNB, UE includes the QoE reference(s) and the corresponding session status in the RRC setup complete message, the new gNB can request and get the QoE configuration information that is stored in OAM by indicating the corresponding QoE reference(s) received from UE, and the new gNB will consider the QoE configuration information when managing the QoE configurations including configuring, releasing and updating the QoE configuration. 
<<<<<<<<CN-based solution>>>>>>>>
21.y	QoE Measurement Collection Handling when UE switches from RRC_IDLE to RRC_CONNECTED
When the gNB sends RRC release message to UE, it includes the QoE configuration information that can be applied to RRC_DILE and already configured to UE in the UE context release complete message to AMF.
AMF stores the received QoE configuration information as UE context.
QoE configuration will be kept when UE enters to RRC_ILDE mode.
After UE switches from RRC_IDLE to RRC_CONNECTED state and setup RRC connection with the new gNB, UE includes the RRC level ID(s), configuration status and session status in the RRC setup complete message, the new gNB can request and get the QoE configuration information that is stored in AMF by indicating the corresponding RRC level ID(s), and the new gNB will consider the QoE configuration information when managing the QoE configurations including configuring, releasing and updating the QoE configuration

<<<<<<<<<<<<<<<<<<<< Change End>>>>>>>>>>>>>>>>>>>>

3GPP
image2.emf
UE New gNB Old gNB

UE in RRC_IDLE

2.RRC Setup Request

1. RRC Release

3. RRC Setup

4.RRC Setup Complete (QoE configuration 

information)

0. RRC Reconfiguration (QoE configuration including assistance information)


Microsoft_Visio_Drawing1.vsdx
UE
New gNB
Old gNB
UE in RRC_IDLE
2.RRC Setup Request
1. RRC Release
3. RRC Setup
4.RRC Setup Complete (QoE configuration information)
0. RRC Reconfiguration (QoE configuration including assistance information)



image3.emf
UE New gNB Old gNB

UE in RRC_IDLE

2.RRC Setup Request

1. RRC Release

3. RRC Setup

4.RRC Setup Complete (list of QoE reference, 

configuration status, session status)

0. RRC Reconfiguration (QoE configuration including QoE reference)

5. Retrieve QoE configurations from OAM 

by implementation 


Microsoft_Visio_Drawing2.vsdx
UE
New gNB
Old gNB
UE in RRC_IDLE
2.RRC Setup Request
1. RRC Release
3. RRC Setup
4.RRC Setup Complete (list of QoE reference, configuration status, session status)
0. RRC Reconfiguration (QoE configuration including QoE reference)
5. Retrieve QoE configurations from OAM by implementation



image1.emf
UE New gNB Old gNB New AMF Old AMF

7. Initial UE Message (QoE configuration information request including list of APP ID)

UE in RRC_IDLE

4.RRC Setup Request

1. UE Context Release Command

2. RRC Release

0. m-based/s-based QoE is configured to UE

3. UE Context Release Complete (QoE configuration 

information for both s-based and m-based)

5. RRC Setup

6.RRC Setup Complete (list of 

App ID, configuration status)

9. Initial Context Setup Request (QoE configuration information)

8. UE Context Transfer (QoE 

configuration information)


Microsoft_Visio_Drawing.vsdx
UE
New gNB
Old gNB
New AMF
Old AMF
7. Initial UE Message (QoE configuration information request including list of APP ID)
UE in RRC_IDLE
4.RRC Setup Request
1. UE Context Release Command
2. RRC Release
0. m-based/s-based QoE is configured to UE
3. UE Context Release Complete (QoE configuration information for both s-based and m-based)
5. RRC Setup
6.RRC Setup Complete (list of App ID, configuration status)
9. Initial Context Setup Request (QoE configuration information)
8. UE Context Transfer (QoE configuration information)




3GPP


 


3GPP TSG


-


RAN3 Meeting 


#12


2


 


R3


-


237383


 


Chicago, USA, November 13 


�


 


17, 2023


 


 


Agenda item:


 


11.2


 


Source: 


 


Xiaomi


 


Title:


 


 


(TP for TS 38.300) QMC support for RRC_IDLE


 


Document for:


 


Discussion


 


& 


decision


 


1


 


Introduction


 


In this contribution, 


we’d like to discuss QMC support for RRC_IDLE UE. In previous meeting, UE


-


based 


solution and CN


-


based solution had been discussed, and UE


-


based solution is taken as working assumption in 


RAN3#121


-


bis meeting.


 


Con


sidering this is the last meeting for R18 discussion, in this paper, we discussed the possible impacts for all 


possible options including the compromise option proposed during the offline discussion


, for RAN3 to down


-


select in this meeting


.


 


2


 


Discussion


 


2.1


 


Information needed for new gNB


 


In previous RAN3 meetings, the following information is 


agreed to be 


provided


 


to the new gNB when UE 


switches from RRC_IDLE to RRC_CONNECTED state.


 


Part


 


of the information is already available in UE


. 


And for core


-


network, all


 


the QoE configuration are not available in AMF, for s


-


based QoE configuration, 


although the AMF p


articipate


s the configuration, but it will not store it as UE context, according to TS 23.501 


(i.e. there is no QoE related UE context in AMF), the s


-


based Qo


E configuration may be stored in UDM, for 


m


-


based QoE configuration, the CN has no idea of it. 


T


he following 


table


 


includes


 


the


 


detail


 


analysis.


 


Information to be informed to 


new gNB


 


Available 


Information in UE


 


Available Information in CN


 


QoE reference


 


No


 


F


or m


-


based QoE


: No


 


For s


-


based QoE: yes in UDM, no in AMF


 


Measurement Collection Entity 


Information


 


No


 


For m


-


based QoE: No


 


For s


-


based QoE: yes in UDM, no in AMF


 


QoE measurement type (s


-


based 


or m


-


based measurement)


 


No


 


No


 


RRC level ID 


(


measConfigAppLayerID)


 


Yes


 


No


 


Service type


 


No


 


For m


-


based QoE: No


 


For s


-


based QoE: yes in UDM, no in AMF


 


Available RVQOE metrics


 


No


 


For m


-


based QoE: No


 


For s


-


based QoE: yes in UDM, no in AMF


 


S


ession status


 


Yes (can only be 


provided by UE)


 


No


 




3GPP   3GPP TSG - RAN3 Meeting  #12 2   R3 - 237383   Chicago, USA, November 13  –   17, 2023     Agenda item:   11.2   Source:    Xiaomi   Title:     (TP for TS 38.300) QMC support for RRC_IDLE   Document for:   Discussion   &  decision   1   Introduction   In this contribution,  we’d like to discuss QMC support for RRC_IDLE UE. In previous meeting, UE - based  solution and CN - based solution had been discussed, and UE - based solution is taken as working assumption in  RAN3#121 - bis meeting.   Con sidering this is the last meeting for R18 discussion, in this paper, we discussed the possible impacts for all  possible options including the compromise option proposed during the offline discussion , for RAN3 to down - select in this meeting .   2   Discussion   2.1   Information needed for new gNB   In previous RAN3 meetings, the following information is  agreed to be  provided   to the new gNB when UE  switches from RRC_IDLE to RRC_CONNECTED state.   Part   of the information is already available in UE .  And for core - network, all   the QoE configuration are not available in AMF, for s - based QoE configuration,  although the AMF p articipate s the configuration, but it will not store it as UE context, according to TS 23.501  (i.e. there is no QoE related UE context in AMF), the s - based Qo E configuration may be stored in UDM, for  m - based QoE configuration, the CN has no idea of it.  T he following  table   includes   the   detail   analysis.  

Information to be informed to  new gNB  Available  Information in UE  Available Information in CN  

QoE reference  No  F or m - based QoE : No   For s - based QoE: yes in UDM, no in AMF  

Measurement Collection Entity  Information  No  For m - based QoE: No   For s - based QoE: yes in UDM, no in AMF  

QoE measurement type (s - based  or m - based measurement)  No  No  

RRC level ID  ( measConfigAppLayerID)  Yes  No  

Service type  No  For m - based QoE: No   For s - based QoE: yes in UDM, no in AMF  

Available RVQOE metrics  No  For m - based QoE: No   For s - based QoE: yes in UDM, no in AMF  

S ession status  Yes (can only be  provided by UE)  No  

