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1. Introduction
In RAN#91 meeting, a new WID on NR QoE management and optimizations for diverse services [1] was approved. The objectives of this WID include the following:
	The detailed objectives of the work item are as follows:
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.



This contribution focuses on the objectives highlighted in yellow and analyses the specification impacts.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]2.1 Configuration and reporting
According to the TR 38.890 [2], the NR QoE takes LTE QoE solution as baseline.
	NR QoE takes LTE QoE solution as baseline, where LTE QoE solution includes the following key parts:
-	Both signalling based and management based initiated cases are allowed.
-	The LTE QoE feature is activated by Trace Function.
-	Application layer measurement configuration received from OAM or CN can be encapsulated in a transparent container, which is forwarded to UE in a downlink RRC message. Application layer measurements received from UE’s higher layer can be encapsulated in a transparent container and sent to network in an uplink RRC message.



For the signalling based QoE in LTE, the CN can send the UE Application layer measurement configuration IE within the Trace Activation IE in the initial context setup request message, trace start message and the handover request message. The UE Application layer measurement configuration IE includes the container for application layer measurement configuration, area scope of QMC and the service type. NR has introduced the Trace Activation IE in the initial context setup request message, trace start message and the handover request message for the trace and MDT. Also according to the TR 38.890, RAN3 has agreed to use the Trace Activation IE to include the QoE measurement configuration. Therefore we think NR can use the same principles as in LTE. 
	In NR, to support mobility for QoE measurements in RRC_CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE as a part of UE Application Layer Measurement Configuration IE that may contain multiple QoE configurations for multiple service types.



Introduce the UE Application layer measurement configuration IE s within the Trace Activation IE in the NG. The UE Application layer measurement configuration IE includes the container for application layer measurement configuration, area scope of QMC and the service type.
For the management based QoE in LTE, according to the TS 28.405, the QoE configuration parameters received from the OAM includes the service type, area scope, QoE collection entity address, PLMN targets, QoE target, QoE reference and QMC configuration file. In the signalling based QoE, the QoE collection entity address is included in the Trace Activation IE and the PLMN targets are included in the area scope of QMC. The QMC target parameter specifies the QMC is area based. RAN3&RAN2 has agreed not to introduce the QoE reference in LTE. Therefore the QoE configuration parameters of management based QoE are the same as the parameters of signalling based QoE.
In our understanding, the only difference between the two QoE tasks is that the management based QoE is initiated without targeting a specific UE and the signalling base QoE is initiated targeting a specific UE. We think QoE configuration parameters of management based QoE are the same as the parameters of signalling based QoE. 
	1.	The NM sends activateAreaQMCJob to DM/EM that controls the impacted eNB(s), and includes the parameters: serviceType, areaScope, qoECollectionEntityAddress, pLMNTarget, qoETarget, qoEReference and QMC configuration file.
2.	The DM/EM forwards activateAreaQMCJob to impacted eNB(s), and includes the parameters: serviceType, areaScope, qoECollectionEntityAddress, pLMNTarget, qoETarget, qoEReference and QMC configuration file.


The QoE parameters of management based QoE should be the same as the parameters of signalling based QoE
According to the TR 38.890, the configuration for multiple simultaneous QoE measurements for a UE can be supported and the UE Application Layer Measurement Configuration IE may contain multiple QoE configurations for multiple service types. 
	Configuration and Reporting for multiple simultaneous QoE measurements for a UE can be supported.
…..
In NR, to support mobility for QoE measurements in RRC_CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE as a part of UE Application Layer Measurement Configuration IE that may contain multiple QoE configurations for multiple service types. QoE measurements in RRC_IDLE and RRC_INACTIVE state can be supported for MBS. To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context. Whether UE stores its QoE configuration when going to RRC_INACTIVE state for potential use when the UE moves back to RRC_CONNECTED state will be decided in technical specification of the procedures.


Therefore we think the UE Application Layer Measurement Configuration can contain multiple QoE configurations for multiple service types. In our understanding, the container of QoE measurement configuration of different service type are different and the QoE measurement configuration of different service type may have different area scope. Therefore we think the UE Application Layer Measurement Configuration IE includes one list of QoE measurement configuration. 
The UE Application Layer Measurement Configuration IE contains multiple QoE configurations for multiple service types. 
For the QoE reporting, the RAN will forward it to the MCE after receiving the reporting from the UE. We think there is no impact on RAN3, which is similar as in LTE.
2.2 Release
According to the TR 38.890, the RAN can release the QoE measurement according to the request from the OAM.
	QoE measurement collection deactivation: Permanent stopping of a QoE measurement collection of identifiers (previously configured) requested from OAM transmitted to the UE, resulting in QoE measurement configuration release in the UE.
….
[bookmark: _Toc65082775][bookmark: _Toc63597206][bookmark: _Toc63666540][bookmark: _Toc63698351][bookmark: _Toc63722786][bookmark: _Toc63723231][bookmark: _Toc68707537]6.1.2	Signalling-based deactivation procedure
The procedure is used for deactivating the QoE measurement configured by OAM and triggered by CN shown in Figure 6.1.2-1. 
The CN initiates the deactivation of QoE measurement, as configured by OAM, and sends the deactivation indication to the NG-RAN node to indicate which QoE measurement should be deactivated. The NG-RAN node sends the deactivation indication to the UE AS layer, and then the UE AS layer sends the deactivation indication to the UE application layer.


Figure 6.1.2-1 Signalling-based NR QoE deactivation procedure
……
[bookmark: _Toc65082778][bookmark: _Toc63597209][bookmark: _Toc63666543][bookmark: _Toc63698354][bookmark: _Toc63722789][bookmark: _Toc63723234][bookmark: _Toc68707540]6.2.2	Management-based deactivation procedure
The procedure is used for deactivating the QoE measurement triggered by OAM shown in Figure 6.2.2-1.
OAM sends the deactivation indication to NG-RAN node to indicate which QoE measurement should be deactivated. 
If the NG-RAN node receives the indication that the QoE measurement configuration is to be deactivated, then NG-RAN node sends the deactivation indication to the UE AS layer, and the UE AS layer sends it to the application layer in UE.


Figure 6.2.2-1 Management-based NR QoE deactivation procedure



In our understanding, the CN or OAM may only want to deactivate parts of QoE measurement due to some reasons. For example, the TCE has received sufficient QoE measurement results for parts of QoE measurement. Therefore RAN3 should design one mechanism to allow to deactivate parts of QoE measurement.
In trace and MDT, the CN can use the Deactivate Trace message to deactivate a trace session. The Deactivate Trace message include the NG-RAN trace ID. The current Deactivate Trace message is used to deactivate all the jobs in the Trace Activation IE. We think the MDT and QoE may use the same trace ID. The CN may only want to deactivate the QoE measurement and may also only want to deactivate only part of QoE measurement. Therefore we think RAN3 can introduce one IE in the Deactivate trace message to indicate which QoE measurement will be deactivated.  In our understanding, the network will only configure one QoE measurement for each service type. Therefore we think we can use the service type to indicate which QoE measurement will be deactivated.
Introduce the QMC Deactivate IE including the service type in the Deactivate Trace message to indicate which QoE measurement will be deactivated. 

2.3 Mobility
In LTE, the QoE measurement is activated by Trace function from the MDT framework.
	[bookmark: _Toc20403379][bookmark: _Toc29372885][bookmark: _Toc37760849][bookmark: _Toc46499089][bookmark: _Toc52491402]23.16	Application Layer Measurement Collection
This function enables collection of application layer measurements from the UE. The supported service types are QoE Measurement Collection for streaming services and QoE Measurement Collection for MTSI services. The feature is activated by Trace Function from the MDT framework (see clause 19.2.1.17 and TS 37.320 [43]). Both signalling based and management based initiation cases are allowed. For the signalling based case, the Application Layer Measurement Collection is initiated towards a specific UE from CN nodes using the MDT mechanism as described in clause 5.1.3 of TS 37.320 [43]; for the management based case, the Application Layer Measurement Collection is initiated from OAM targeting an area (without targeting a specific UE).


According to the 37.320, only the signalling based MDT configuration will be propagate during handover.
	[bookmark: _Toc518610676][bookmark: _Toc37153593][bookmark: _Toc46501747][bookmark: _Toc52579318][bookmark: _Toc60786100]5.1.2.3	MDT context handling during handover
The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.
In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:
-	The MDT configuration configured by management based trace function will not propagate during handover.
-	For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
-	For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.
-	For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
NOTE:	In the case of SRNS relocation, MDT may be reactivated by the Core Network following a successful relocation.


Therefore, in LTE, the source eNB only explicitly forwards the signalling based QoE configuration to the target eNB via the X2 interface. 
Also according to the TS 36.331, the source eNB also transfers the RRC configuration information as a container to the target eNB for the target eNB to determine the need to change the RRC configuration during the handover preparation phase. The RRC configuration information includes the QoE measurement configuration that has been sent to the UE in both signalling based QoE measurement and management based QoE measurement. 
Observation 1: In LTE, both the signalling based and management based QoE measurement configuration could be included in the container in the handover request message from the source RAN node to target RAN node.
Observation 2: In LTE, only the signalling based QoE measurement configuration from source RAN node is explicitly forwarded to target RAN node as part of HO preparation info. 
For the management based QoE measurement, considering a fact that the target may also have received management based QoE measurement from OAM, then it is up to target to decide whether to continue the original one or override the original one with its local configuration. For example, the target eNB can compare whether the M-based QoE measurement configuration in the UE is same to the M-based QoE measurement configuration received from the OAM. If they are different, the target eNB can release the ongoing M-based QoE measurement of the source eNB and configure the new M-based QoE configuration according to the received one from OAM. If they are the same, the target eNB can continue the original one which is ongoing. If the target eNB does not receive the configuration from the OAM, it can release the QoE configuration. 
In the last meeting, RAN3 has agreed that the signalling based QoE measurement configuration transfer is supported on the Xn and NG interfaces. The transfer of management based QoE measurement configuration is still pending.
Observation 3: According to the conclusion in the TR, mobility for signalling based QoE measurement is to be supported while the support of mobility for management based QoE measurement is still pending.
	[bookmark: _Toc63597213][bookmark: _Toc63666547][bookmark: _Toc63698358][bookmark: _Toc63722793][bookmark: _Toc63723238]6.6 	Support for Mobility 
Seamless mobility is a key functionality in NR and its impacts should be measurable at the application layer. To enable measuring the impact of the mobility on the application and users’ QoE, it is required to support QoE measurement reporting continuity in intra-system intra-RAT intra-node and inter-node mobility scenarios: for intra-node mobility for both management-based and signalling-based QoE. At least signalling-based QoE supports this also in case of inter-node mobility. Support for management-based QoE will be discussed in normative phase, with respect to the "Requirements from SA WGs" below.
In LTE, to support the QoE measurement in mobility scenarios, the QoE configuration is forwarded from the source eNB to the target eNB inside the Trace Activation IE over the X2 interface. The same IE is sent over the S1 interfaces for mobility scenarios when the X2 interface is not established between the source and the target. 
In NR, to support mobility for QoE measurements in RRC_CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE as a part of UE Application Layer Measurement Configuration IE that may contain multiple QoE configurations for multiple service types. QoE measurements in RRC_IDLE and RRC_INACTIVE state can be supported for MBS. To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context. Whether UE stores its QoE configuration when going to RRC_INACTIVE state for potential use when the UE moves back to RRC_CONNECTED state will be decided in technical specification of the procedures.


In our understanding, the management based QoE measurement targets the UEs in a specified area. The RAN should configure the management based QoE measurement according to the configuration received from the OAM. Therefore like the principle in LTE, the source RAN does not need to forward the management based QoE measurement configuration to the target RAN in the Trace Activation IEs. The target node decides whether to continue/release the original one or configure a new one based on its local configuration and the RRC configuration received from the source node.
The QoE measurement configuration for the signalling based QoE measurement is explicitly included in the HO preparation info
For management based QoE measurement configuration, there is no need to explicitly include in the HO preparation info. 
Also in our understanding, the propagation of QoE measurement configuration during the handover in RRC_CONNECTED and RRC_INACTIVE are the same. NR has introduced the Trace Activation IE in the handover request message and the retrieve UE context response message. Therefore RAN3 only needs to add the UE Application Layer Measurement Configuration IE in the Trace Activation IE.
Introduce the UE Application layer measurement configuration IE which includes the QoE configuration parameters within the Trace Activation IE in the Handover Request message and the Retrieve UE context Response message.
In the last meetings, RAN2 and RAN3 had agreed that management based QoE configuration should not override signalling based QoE configuration. According to the above discussions, only the QoE measurement received for the signalling based QoE will explicitly be included in the HO preparation info. Therefore the target NG-RAN can know whether the UE is configured with the signalling based QoE measurement or the management based QoE measurement according to the information in the Xn handover request and the retrieve UE context response message. Therefore the target NG-RAN can ensure that the management based QoE configuration should not override signalling based QoE configuration using the existing mechanism.
Observation 4: For the handover in RRC_CONECTED and RRC_INACTIVE, the target NG-RAN can avoid overriding the configuration for signalling based QoE measurement with management based one, using the existing mechanism in the LTE 
In the last meetings, RAN3 and RAN2 discussed the QoE measurement reporting continuity in intra-system intra-RAT intra-node and inter-node mobility scenarios, i.e. the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area. According to the TR 38.890, there are three options agreed by RAN2.
	To fulfil the SA4 and SA5 QoE requirements of mobility, the details of Area Handling at mobility shall be addressed in the WI. For the Area Handling at mobility there are three main options, as follows:
-	Option 1, where the network is responsible for keeping track of whether the UE is inside or outside the area and configures / releases configuration accordingly. 
-	Option 2, where the network is responsible for keeping track of whether the UE is inside or outside the area, and the UE responsible to manage start/stop of QoE accordingly. 
-	Option 3, where the UE is responsible for area checking (UE has the area configuration) and to manage start/stop of QoE accordingly.
The mobility procedure adaptation for signalling-based vs. management-based shall be addressed in the WI.


In the last RAN2 meeting#113, RAN2 discussed these three options in [3]. We list the main principles of these options and we provide the analysis and impacts

	Option #
	Main principles (copied from [3])
	Analysis and impacts

	Option 1
	- UE indicates to the gNB when the QoE measurement session starts and source gNB forwards this information to target gNB upon handover.
- When the UE leaves the measurement area, QoE configurations for this measurement area are released during handover by the target gNB unless the measurement session is ongoing.
- In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement session.
	In this option, an indication is sent from the UE to the gNB when QoE measurement is triggered. Based on this, target gNB may keep the QoE configurations for ongoing QoE measurements even if the UE leaves measurement area. The whole logic for area checking is performed on the network side and there are no additional checks done at the UE side, which always assumes to be in the area scope for the configured QoE configurations.

Main characteristics and impacts:
· The whole area management logic is handled at the network side with no additional requirements on the UE.
· An indication about the measurement session start needs to be sent from the UE to the gNB. And the source gNB forwards the indication to the target gNB. 

	Option 2
	- Upon handover, the target gNB includes withinArea indication for QoE configurations which are valid under its coverage. 
- The UE is allowed to trigger QoE measurement only for QoE configurations with withinArea indication.
- The UE is allowed to continue ongoing QoE measurements even without withinArea indication.
	In this option, an additional “withinArea” indication is sent to the UE upon handover for all QoE configurations, which are not released by the target gNB. The UE continues all ongoing QoE measurements and before triggering a new one, it first checks whether it is allowed to do so, based on withiArea indication.

Main impacts:
· withinArea indication needs to be sent from the gNB to the UE for each QoE configuration
· Additional check needs to be performed by the UE before triggering a QoE measurement to check whether the UE is in the measurement area

	Option 3
	- The gNB configures the UE with the area configuration for each QoE configuration.
- The UE checks the configuration before triggering the QoE measurement.
- The UE continues an ongoing QoE measurement even when leaving the configured measurement area.
	In this approach the whole area scope is provided to the UE for each of its QoE configurations. Before triggering the QoE configuration, the UE first checks whether it is currently in the measurement area while the ongoing measurements are continued even when the UE moves out of the measurement area. 

Main impacts:
· The area configuration needs to be provided for each QoE configuration and how to translate area configuration provided by CN/OAM to area configuration signalled to the UE needs to be decided.
· Additional check needs to be performed by the UE before triggering a QoE measurement to check whether the UE is in the measurement area



In our understanding, all three options are able to meet the requirements from SA4 and SA5 mentioned above in TR 38.890.
Observation 5: All three options for QoE area handling during UE mobility can meet SA4 and SA5 requirements.
Option 3 however, has highest specifications impact in our opinion and requires further discussions on how to signal the area configuration for the UE in RRC signalling. Also, area configuration might be rather large, especially considering that multiple QoE configurations can be provided to the UE. This has impact on signalling overhead as well as UE memory. While this option might be required for the QoE measurements for UEs in RRC IDLE/INACTIVE state which will not be discussed in R17, we do not think it is proper for QoE area management for UEs in RRC_CONNECTED. 
Both option 1 and option 2 have a similar specifications impact:
· For option 1, a “measurement start” indication has to be specified in  RAN2
· For option 2, a “withinArea” indication has to be specified in RAN2
However, a “measurement start” indication may simultaneously serve as a recording session indication, which was requested by SA5 in their LS in [4]:
	SA5 is making a general mechanism for other QoE information to be collected in the future. Some of these QoE measurements might have a very long time from the start of recording until the Report container is sent. The consumer of the QoE information may draw a conclusion that a larger or smaller set would be better, or that the started number is sufficient. 
Therefore, it is requested that RAN2 implements the Recording Session Indication.


Hence, option 1 allows to handle the management of QoE area configuration and at the same time it allows RAN to inform the CN/OAM that a certain measurement has been already triggered as requested by SA5 (for this also RAN3 work is required).
Observation 6: Option 1 can be used to handle the management of QoE area configuration and at the same time it allows RAN to inform the CN/OAM that a certain measurement has been started by UE as requested by SA5.
On the other hand, one of the potential advantages of option 2 mentioned previously in some contributions was that there was no need to configure the QoE configuration to the UE again when it comes back to the QoE measurement area. However, it should be noted that once the UE goes outside the measurement area, the network cannot know when, if ever, the UE will come back to the area scope. To gather the measurements within the required time frame, the network may need to configure the measurements for other UEs, which are currently in the specified area and for which there is a higher chance that the measurement can be gathered timely. Waiting for the UE to go back to the measurement area does not seem a reasonable option in this case and even if the UE does eventually come back to the proper area, the additional overhead of configuring the QoE measurement to the UE would not be high, if other appropriate UEs were not found by the network in the meantime.
Observation 7: It is not useful for the UE leaving the measurement area to keep the QoE configuration.
Based on the analysis above, the following proposals are made:
Use the option 1 to fulfil the SA4 and SA5 QoE requirements of mobility 
The corresponding CR to 38.413 is in [5] and TP to 38.423 is in the Annex part.
3. Proposals
[bookmark: _Toc423020280]In this contribution, we analyse the configuration and reporting and the specification impacts, and get the following proposals:
Observation 1: In LTE, both the signalling based and management based QoE measurement configuration could be included in the container in the handover request message from the source RAN node to target RAN node.
Observation 2: In LTE, only the signalling based QoE measurement configuration from source RAN node is explicitly forwarded to target RAN node as part of HO preparation info. 
Observation 3: According to the conclusion in the TR, mobility for signalling based QoE measurement is to be supported while the support of mobility for management based QoE measurement is still pending.
Observation 4: For the handover in RRC_CONECTED and RRC_INACTIVE, the target NG-RAN can avoid overriding the configuration for signalling based QoE measurement with management based one, using the existing mechanism in the LTE
Observation 5: All three options for QoE area handling during UE mobility can meet SA4 and SA5 requirements.
Observation 6: Option 1 can be used to handle the management of QoE area configuration and at the same time it allows RAN to inform the CN/OAM that a certain measurement has been already triggered as requested by SA5.
Observation 7: It is not useful for the UE leaving the measurement area to keep the QoE configuration.

1. Introduce the UE Application layer measurement configuration IE within the Trace Activation IE in the NG. The UE Application layer measurement configuration IE includes the container for application layer measurement configuration, area scope of QMC and the service type
1. The QoE parameters of management based QoE should the same as the parameters of signalling based QoE
1. The UE Application Layer Measurement Configuration IE contains multiple QoE configurations for multiple service types. 
1. Introduce the QMC Deactivate IE including the service type in the Deactivate Trace message to indicate which QoE measurement will be deactivated. 
1. The QoE measurement configuration for the signalling based QoE measurement is explicitly included in the HO preparation info
1. For management based QoE measurement configuration, there is no need to explicitly include it in the HO preparation info. 
1. Introduce the UE Application layer measurement configuration IE which includes the QoE configuration parameters within the Trace Activation IE in the Handover Request message and the Retrieve UE context Response message.
1. Use the option 1 to fulfil the SA4 and SA5 QoE requirements of mobility 
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5. Annex
5.1 TP for 38.423


[bookmark: _Toc20955048][bookmark: _Toc29991235][bookmark: _Toc36555635][bookmark: _Toc44497298][bookmark: _Toc45107686][bookmark: _Toc45901306][bookmark: _Toc51850385][bookmark: _Toc56693388][bookmark: _Toc64446931][bookmark: _Toc66286425]8.2.1	Handover Preparation
[bookmark: _Toc20955049][bookmark: _Toc29991236][bookmark: _Toc36555636][bookmark: _Toc44497299][bookmark: _Toc45107687][bookmark: _Toc45901307][bookmark: _Toc51850386][bookmark: _Toc56693389][bookmark: _Toc64446932][bookmark: _Toc66286426]8.2.1.1	General
This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
[bookmark: _Toc20955050][bookmark: _Toc29991237][bookmark: _Toc36555637][bookmark: _Toc44497300][bookmark: _Toc45107688][bookmark: _Toc45901308][bookmark: _Toc51850387][bookmark: _Toc56693390][bookmark: _Toc64446933][bookmark: _Toc66286427]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source NG-RAN node initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node. When the source NG-RAN node sends the HANDOVER REQUEST message, it shall start the timer TXnRELOCprep.
-----------------------------------------------skip the unchanged parts---------------------------------------------
Upon reception of UE History Information IE in the HANDOVER REQUEST message, the target NG-RAN node shall collect the information defined as mandatory in the UE History Information IE and shall, if supported, collect the information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.
[bookmark: _Hlk43278967]If the Trace Activation IE is included in the HANDOVER REQUEST message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the target NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the target NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present. If the target NG-RAN node is a gNB receiving a MDT Configuration-EUTRA IE, or the target NG-RAN node is a ng-eNB receiving a MDT Configuration-NR IE, the target NG-RAN node shall store it as part of the UE context, and propagate it at the next Xn handover as described in TS 37.320 [43].
-	the UE Application layer measurement configuration IE, the target NG-RAN node shall, if supported, initiate the requested trace session and QoE Measurement Collection function as described in TS 38.300 [47].

If the Management Based MDT PLMN List IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the received information in the UE context, and use this information to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [23].
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The purpose of the Retrieve UE Context procedure is to either retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message to the UE via the new NG-RAN node without context transfer.
The procedure uses UE-associated signalling.
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Figure 8.2.4.2-1: Retrieve UE Context, successful operation
The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.
If the old NG-RAN node is able to identify the UE context by means of the UE Context ID, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, and decides to provide the UE context to the new NG-RAN node, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.
If the Index to RAT/Frequency Selection Priority IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall store this information and use it as defined in TS 23.501 [7].
If the Location Reporting Information IE is included in the RETRIEVE UE CONTEXT RESPONSE message, then the new NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].
If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the target NG-RAN Node is a gNB at least the MDT Configuration-NR IE shall be present, while if the target NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	the UE Application layer measurement configuration IE, the target NG-RAN node shall, if supported, initiate the requested trace session and QoE Measurement Collection function as described in TS 38.300 [47].
For each QoS flow in the RETRIEVE UE CONTEXT RESPONSE message, if the QoS Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and, if supported, use it for RAN part delay reporting.
If the 5GC Mobility Restriction List Container IE is included in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, store this information in the UE context and use it as specified in TS 38.300 [9].


Next change

[bookmark: _Toc20955364][bookmark: _Toc29991567][bookmark: _Toc36555968][bookmark: _Toc44497713][bookmark: _Toc45108100][bookmark: _Toc45901720][bookmark: _Toc51850801][bookmark: _Toc56693805][bookmark: _Toc64447349][bookmark: _Toc66286843]9.2.3.55	Trace Activation
This IE defines parameters related to a trace activation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NG-RAN Trace ID
	M
	
	9.2.3.97
	
	–
	

	Interfaces To Trace
	M
	
	BIT STRING (SIZE(8))
	Each position in the bitmap represents an NG-RAN node interface:
first bit = NG-C,
second bit = Xn-C,
third bit = Uu,
fourth bit = F1-C,
fifth bit = E1:
other bits reserved for future use.
Value ‘1’ indicates ‘should be traced’.
Value ‘0’ indicates ‘should not be traced’.
	–
	

	Trace Depth
	M
	
	ENUMERATED (minimum, medium, maximum, MinimumWithoutVendorSpecificExtension,
MediumWithoutVendorSpecificExtension,
MaximumWithoutVendorSpecificExtension, …)
	Defined in TS 32.422 [23].
	–
	

	Trace Collection Entity IP Address
	M
	
	Transport Layer Address
9.2.3.29
	For File based Reporting.
Defined in TS 32.422 [23] 
Should be ignored if the Trace Collection Entity URI IE is present.
	–
	

	Trace Collection Entity URI
	O
	
	URI
9.2.3.124
	For Streaming based Reporting.
Defined in TS 32.422 [23]
Replaces Trace Collection Entity IP Address if present
	YES
	ignore

	MDT Configuration
	O
	
	9.2.3.125
	This IE defines the MDT configuration parameters.
	YES
	ignore

	UE Application layer measurement configuration
	O
	
	9.2.3.xx
	
	YES
	ignore
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9.2.3.xx	UE Application layer measurement configuration
The IE defines configuration information for the QoE Measurement Collection (QMC) function.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UE Application layer measurement configuration List
	
	0..1
	
	
	YES
	ignore

	> UE Application layer measurement configuration Item
	
	1..<maxnoofUEApplicationLayerMeas>
	
	
	
	

	>> UE Application layer measurement configuration for each service type
	M
	
	9.2.3.yy
	
	-
	




	Range bound
	Explanation

	maxnoofUEApplicationLayerMeas
	Maximum no. of UE application layer measurement. Value is xx.



9.2.3.yy	UE Application layer measurement configuration for each service type
The IE defines configuration information for the QoE Measurement Collection (QMC) function for each service type.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Container for application layer measurement configuration
	M
	
	Octet string (1..1000)
	Indicates application layer measurement configuration, see Annex L in [xx].
	-
	-

	CHOICE Area Scope of QMC
	M
	
	
	
	-
	-

	>Cell based
	
	
	
	
	
	-

	>>Cell ID List for QMC
	
	1 .. <maxnoofCellIDforQMC>
	
	
	
	-

	>>>NG-RAN CGI
	M
	
	9.2.2.27
	
	-
	-

	>TA based
	
	
	
	
	
	-

	>>TA List for QMC
	
	1 .. <maxnoofTAforQMC>
	
	
	
	-

	>>>TAC
	M
	
	9.2.2.5
	The TAI is derived using the current serving PLMN.
	-
	-

	>TAI based
	
	
	
	
	-
	-

	>>TAI List for QMC
	
	1 .. <maxnoofTAforQMC>
	
	
	-
	-

	>>>TAI
	M
	
	9.2.3.20
	
	-
	-

	>PLMN area based
	
	
	
	
	
	-

	>>PLMN List for QMC
	
	1 .. <maxnoofPLMNforQMC>
	
	
	
	-

	>>>PLMN Identity
	M
	
	9.2.2.4
	
	-
	-

	Service Type
	M
	
	ENUMERATED
(QMC for streaming service, QMC for MTSI service, QMC for VR, QMC for MBMS, ...)
	This IE indicates the service type of UE application layer measurements.
	-
	-



	Range bound
	Explanation

	maxnoofCellIDforQMC
	Maximum no. of Cell ID subject for QMC scope. Value is 32.

	maxnoofTAforQMC
	Maximum no. of TA subject for QMC scope. Value is 8.

	maxnoofPLMNforQMC
	Maximum no. of PLMNs in the PLMN list for QMC scope. Value is 16.
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