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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 alignment of radio-related measurement and QoE measurement and provides the specification impacts.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
According to the objectives of the WID, for the QoE measurement in RRC_INACTIVE, R17 will only support keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED. Also according to the conclusion in the SI, the QoE measurement in RRC_IDLE will be deprioritized in R17. Therefore we think R17 QoE only supports the QoE measurement in RRC_CONNECTED.
Observation 1: R17 only supports the QoE measurement in RRC_CONNECTED

According to the discussion in the SI, we think the motivation of alignment of radio-related measurement and QoE measurement is to see how the radio condition impacts the QoE of the application, then the operators can use it to further evaluate and improve the QoE.
In R16 and R17, RAN3 and RAN2 introduced the MDT procedure to collect the radio-related measurement, and according to the TR 38.890 [2], the radio-related measurement should be collected by existing methods such as MDT. If new radio-related measurements, with respect to what is currently specified in MDT, are required for NR QoE management, these additional radio-related QoE measurements will be specified as a part of MDT measurements.
	In order for the network to further evaluate and improve the QoE, the RAN could also trigger radio-related measurements towards a certain UE, based on the QoE measurement configuration received from the OAM. For triggering the measurements, an existing mechanism, e.g. MDT procedure, can be used. Collection of radio related measurements, if needed, should be done by existing methods such as MDT, if the UE supports MDT in R17.
The radio-related QoE measurements are reported for all types of supported services, and they include MDT-like measurements and, potentially, additional measurements related to the radio interface. If new radio-related measurements, with respect to what is currently specified in MDT, are required for NR QoE management, these additional radio-related QoE measurements will be specified as a part of MDT measurements.


Therefore we think the radio-related measurement are collected using the MDT procedure. 
The radio-related measurements are collected using the MDT procedure.
Also according to the TR, the radio-related information is also used to evaluate and improve the QoE.
	Radio-related information: Information other than “radio-related measurements”, e.g. feature info, mobility history info or dual connectivity status.
……
Besides radio-related measurement results, radio-related information may also be reported. Radio-related information may be reported even when radio-related measurements are not triggered over the radio.


In our understanding, the feature info and dual connectivity are configured by the NG-RAN. Also we think R17 QoE only supports the QoE measurement in RRC_CONNECTED. Therefore the NG-RAN also knows the mobility history of the RRC_CONNECTED UE. In our understanding, the NG-RAN can collect these information and send them to the MCE. It is not necessary for the UE to collect these information.
The radio-related information are collected by the NG-RAN and there is no need for the UE to collect this information.
The next question is how to correlate the radio-related measurement results, radio-related information and QoE measurement results. In our understanding, the simplest method is the MCE to correlate these information.
For the R16 MDT measurement in RRC_CONNECTED, the NG-RAN can provide the time stamp to the TCE.
	TS 37.320
[bookmark: _Toc37153590][bookmark: _Toc46501744][bookmark: _Toc52579315][bookmark: _Toc60786097]5.1.2	Immediate MDT procedures
[bookmark: _Toc518610674][bookmark: _Toc37153591][bookmark: _Toc46501745][bookmark: _Toc52579316][bookmark: _Toc60786098]5.1.2.1	Measurement configuration
For Immediate MDT, RAN measurements and UE measurements can be configured. The configuration for UE measurements is based on the existing RRC measurement procedures for configuration and reporting with some extensions for location information.
NOTE:	No extensions related to time stamp are expected for Immediate MDT i.e. time stamp is expected to be provided by eNB/RNC/gNB.


Also in the immediate MDT in split RAN, the CU-CP, the CU-UP and the DU will report the measurement results to the MCE and it is the MCE to correlate the measurement results from these entities.
	TS 38.401
[bookmark: _Toc45104821][bookmark: _Toc45883304][bookmark: _Toc51763585][bookmark: _Toc52266400][bookmark: _Toc56529370]8.13.2	Management based MDT activation
……
Each node receiving an MDT activation indication reports the measurements collected according to such activation directly to the TCE the node has been configured with.


Also in the discussion on IDC of R17 MDT, RAN3 has agreed that the MCE can filter the RAN side measurement when UE suffer due to e.g. IDC.
	RAN3 ‘s understanding is TCE can choose to filter/process RAN side measurements when UE suffer due to e.g. IDC.



Observation 2: In MDT, the NG-RAN can send the time stamp to the TCE and TCE can correlate and filter the information received from different entities
In our understanding, the NG-RAN can know the timing info of radio-related measurements. For example, for the period-based measurement, the NG-RAN knows the start and end time of the measurement. For the event-based measurement, the NG-RAN knows the time when the report is received. Therefore the NG-RAN can send the time stamp corresponding to the time of radio-related measurements to the TCE (could be also MCE, as specified in 28.405).
Also the NG-RAN can know the starting time of the radio-related information because the configuration related radio-related information is configured by the NG-RAN itself. Therefore the NG-RAN can send the time stamp corresponding to the time of radio-related information to the TCE.
The NG-RAN sends the time stamps corresponding to the timing info of both radio-related measurements and radio-related information to the TCE
For the QoE reporting, according to the LS from SA5 [4] and the description in TS 28.405, the UE can send one start indication to the eNB when the QoE measurement is started and send one stop indication to the eNB when the QoE measurement is ended. Although these indications are not supported in R16 LTE QoE, we think RAN3 and RAN2 can consider it in NR QoE. Therefore the TCE/MCE can know the start time of the QoE measurement. 
	TS 28.405:
8.	The application layer sends the AT command +CAPPLEVMR including a recording session indication indicating that a session has started to the access stratum.
9.	The UE sends the message MeasReportAppLayer including the recording session indication to the eNB
10.	The eNB sends a notification including the recording session indication to the NM.
11.	When the QMC is completed, the recorded information is collected in a QMC report [6], [7]. including qoEReference and recordingSessionId. The qoEReference, Client Id [6] and [7] in the reporting container (that represent the UE request session) and recordingSessionId are needed in the QoE collection entity for post processing purposes.


The NG-RAN sends the time stamp corresponding to the start time and end time of the QoE measurement to the TCE.
Therefore we think the TCE/MCE can know the time corresponding to the QoE measurement, radio-related measurements and the radio-related information. Then the next question is how the TCE/MCE knows to which UE these information belong.
For QoE and MDT measurement, we think there are three cases.
Case 1: network triggers both signalling based QoE and signalling based MDT
Case 2: network triggers only one signalling based measurement (either signalling based QoE or management based MDT)
Case 3: network triggers both management based QoE and management based MDT
As proposed in [3], the QoE measurement configuration of the signalling based QoE is included in the Trace Activation IE. For the signalling based measurement including MDT and QoE, the NG-RAN trace ID within the Trace Activation IE received from the CN is composed of Trace Reference and Trace Recording Session Reference. According to the description in TS 32.422, the Trace Reference is globally unique, but the Trace Recording Session Reference may be not globally unique. Therefore the NG-RAN trace ID is not globally unique. 
	TS 32.422
[bookmark: _Toc516654930][bookmark: _Toc28278121][bookmark: _Toc36134396][bookmark: _Toc44686881]5.6	Trace Reference (M)
The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:
MCC+MNC+Trace ID, where the MCC and MNC are coming with the Trace activation request from the management system to identify one PLMN containing the management system, and Trace ID is a 3 byte Octet String.
NOTE 1: Trace ID referred here is the same as Trace reference in previous releases.
NOTE 2:	The MCC+MNC being part of the Trace Reference from Rel-8 onwards (e.g. ignored by Rel-6 / Rel-7 UTRAN Network Elements), the uniqueness of the Trace Reference may not be guaranteed with Rel-6 / Rel-7 Network Element(s) involved in the Trace.
[bookmark: _Toc516654931][bookmark: _Toc28278122][bookmark: _Toc36134397][bookmark: _Toc44686882]5.7	Trace Recording Session Reference (M)
This parameter shall be a 2 byte Octet String.
……
[bookmark: _Toc516654861][bookmark: _Toc28278052][bookmark: _Toc36134318][bookmark: _Toc44686803]4.2.3	Starting a trace recording session - signalling based
…….
[bookmark: _Toc516654877][bookmark: _Toc28278068][bookmark: _Toc36134334][bookmark: _Toc44686819]4.2.3.12	NG-RAN starting mechanism
……
There can only be one Trace Recording Session Reference per Trace Reference at one given time for a UE trace session. So there shall be only one TR/TRSR to be propagated during NG and Xn handover.



Observation 3: NG-RAN trace ID include the Trace Reference and Trace Recording Session Reference. Trace Reference is globally unique, but the Trace Recording Session Reference may be not globally unique.
But the NG-RAN trace ID of the signalling based measurement is still the same after the handover. Therefore the NG-RAN can send the radio-related measurement and radio-related information with the NG-RAN trace ID of one signalling based measurement to the TCE/MCE. Then the TCE/MCE can use the NG-RAN trace ID to identity the same UE during the whole lifetime of the UE. In our understanding, maybe different UEs has the same NG-RAN trace ID of the signalling based measurement (although we think it is rare case). Therefore the NG-RAN needs send UE IDs to the TCE/MCE in order to identity the UE. We think the NG-RAN can send the cell identity and the C-RNTI of the UE to the TCE/MCE. The TCE/MCE can use the NG-RAN trace ID, cell identity (e.g. CGI) and the C-RNTI to globally identity the UE. Also In our understanding, the UE may move from one serving cell to another. The UE IDs in each cell may be different. Therefore we think the NG-RAN needs send the whole mobility history including the C-RNTI in each cell to the MCE when the QoE measurement is ended. Then the MCE can use the mobility history including the C-RNTI in each cell to find all the information of the same UE. 
For the case 3, i.e. there is only management based measurement, in our understanding, the MCE also can make correlation between radio related measurements results and QoE measurement results as same as in the signalling based measurement. In Figure 1, we give one example for the information received by the MCE from the NG-RAN.
NG-RAN_1
NG-RAN_2
MCE
1、QoE start indication + NG-RAN trace ID+time stamp+ C-RNTI+Serving cell ID
2、Radio-related information(feature, DC status) + NG-RAN trace ID+time stamp+ C-RNTI+Serving cell ID
3、Radio-related results + NG-RAN trace ID+time stamp+ C-RNTI+Serving cell ID
5、QoE measurement  results + NG-RAN trace ID+time stamp+ C-RNTI+Serving cell ID
6、QoE end indication + NG-RAN trace ID+time stamp+ C-RNTI+Serving cell ID+ UE mobility history
4、Radio-related results + NG-RAN trace ID+time stamp+ C-RNTI+Serving cell ID

Figure 1 Example of the information received by the MCE
When the NG-RAN sends the radio-related information or radio-related measurement or QoE measurement information including the QoE results or start/end indication to the MCE, the NG-RAN also sends the NG-RAN trace ID, C-RNTI, serving cell ID to the MCE.
When the QoE measurements is ended, the NG-RAN sends the UE mobility history including the C-RNTI and the NG-RAN trace ID to the MCE.
It is the MCE to make correlation between radio-related measurements, radio-related info and QoE measurement results
According to the above discussion, we think RAN3 only need introduce the C-RNTI of UE in the each cell in the mobility history recorded by the RAN. In 38.423, the UE history information IE refer to the UE history information IE of 38.413. Therefore we only need introduce the C-RNTI in UE History Information IE in 38.413.
Introduce the C-RNTI in UE History Information IE in 38.413.

3. Proposals
[bookmark: _Toc423020280]In this contribution, we analyse the RAN assisted measurement, and get the following proposals:
Observation 1: R17 only supports the QoE measurement in RRC_CONNECTED
Observation 2: In MDT, the NG-RAN can send the time stamp to the TCE and TCE can correlate and filter the information received from different entities
Observation 3: NG-RAN trace ID include the Trace Reference and Trace Recording Session Reference. Trace Reference is globally unique, but the Trace Recording Session Reference may be not globally unique.
1. The radio-related measurements are collected using the MDT procedure.
The radio-related information are collected by the NG-RAN and there is no need for the UE to collect this information.
The NG-RAN sends the time stamps corresponding to the timing info of both radio-related measurements and radio-related information to the TCE
The NG-RAN sends the time stamp corresponding to the start time and end time of the QoE measurement to the TCE.
When the NG-RAN sends the radio-related information or radio-related measurement or QoE measurement information including the QoE results or start/end indication to the MCE, the NG-RAN also sends the NG-RAN trace ID, C-RNTI, serving cell ID to the MCE.
When the QoE measurements is ended, the NG-RAN sends the UE mobility history including the C-RNTI and the NG-RAN trace ID to the MCE.
It is the MCE to make correlation between radio-related measurements, radio-related info and QoE measurement results
Introduce the C-RNTI in UE History Information IE in 38.413.
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5. TP for 38.413
[bookmark: _Toc20955261][bookmark: _Toc29503710][bookmark: _Toc29504294][bookmark: _Toc29504878][bookmark: _Toc36553324][bookmark: _Toc36555051][bookmark: _Toc45652363][bookmark: _Toc45658795][bookmark: _Toc45720615][bookmark: _Toc45798495][bookmark: _Toc45897884][bookmark: _Toc51746088][bookmark: _Toc64446352]9.3.1.97	Last Visited NG-RAN Cell Information
This IE contains information about a cell. In case of NR cell, this IE contains information about a set of NR cells with the same NR ARFCN for reference point A, and the Global Cell ID IE identifies one of the NR cells in the set. The information is to be used for RRM purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Global Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	

	Cell Type
	M
	
	9.3.1.98
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in seconds. If the duration is more than 4095s, this IE is set to 4095.

	Time UE Stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.

	HO Cause Value
	O
	
	Cause
9.3.1.2
	The cause for the handover.

	C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the cell.
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