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1. Introduction
In RAN #86 meeting, the new SID [1] on NR QoE management and optimizations for diverse services was agreed. The objective of SI is listed as following:

	In order to support 5G existing services (e.g. streaming services) and new emerging services in the future, the potential mechanisms to support for the following aspects should be studied in NR.

· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]

· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
· Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]


In this contribution, we will discuss the potential RAN3 issues about QoE measurement.
2. Discussion
2.1 LTE based solution vs. Reusing MDT mechanism
The QoE measurement procedure of LTE is shown in Figure 1. 

 [image: image1.png]o oat CE

UE 4PP IE 45 Rl

Managenent. bated QoF measurement.
Request (including QoE configuration in

<+ COmtAInEY WAm$T AT SETVICE TYDE|

Signalling based QoE neasurement

QoF configuration K poqueotTmcTuding |Qok confisuration i

ntainer namer
container namne and service type
service type pe)

foruprd QoE configuration
and[Servrce type to 1ps
upper layer

Tpper [Tayer
perfoin QIC

QoF Aeasurement result,fand
service type

QoF measurement resulf
OntaIner manner forwabd QoF measurement result and
service type on SRB Service Type





Figure 1 QoE measurement procedures in LTE
· The eNB receives the QoE measurement configuration and service type from OAM or CN. The QoE measurement configuration is encapsulated in a transparent container. Then the eNB forwards the container of QoE measurement configuration and service type to the UE in a downlink RRC message. Please note that here the service type is visible in the message. 

· After receiving the QoE measurement configuration from the eNB, the RRC of UE forwards the container of configuration and the service type to the upper layer. The application layer performs the QoE measurement according to the configuration. The RRC of the UE receives the QoE measurement results associated with the service type from the upper layer and forwards them to the serving eNB in an uplink RRC message. The QoE measurement results between the RRC of the UE and the upper layer, between UE and the eNB are encapsulated in a transparent container.

· The serving eNB forwards the container of QoE measurement results and the service type back to the TCE.

In LTE, the eNB is agnostic to QoE measurement configuration and results. 

Observation 1: In LTE, the QoE measurement configuration and results are encapsulated in a transparent container. The eNB is agnostic to QoE measurement configuration and results.
According to the scope of SI, the objective of SI includes the studying of potential solutions (e.g. LTE based solutions and reusing MDT mechanism) for the configuration and reporting of UE KPI information.  
In LTE and NR, the MDT configuration and reporting between RAN and CN, between RAN and OAM, between RAN and UE are not encapsulated in a transparent container (i.e. all the information/IEs are explicitly listed in the related messages), i.e. the content of MDT measurement configuration and results are visible to RAN.
Observation 2: In LTE and NR, the content of MDT measurement configuration and results are visible to RAN.

Taking the two observations above into account, we could try to have further analysis on the two mechanisms from different angles as follows: 

· According to the specification of SA4, the QoE measurement configuration and reporting are done according to the XML schema. If we use the MDT mechanism to specify the information of the QoE measurement configuration and reporting, RAN needs to understand and introduce all the information to the RAN3 and RAN2 specifications, obviously it will extremely increase the standardizing work. 
· Current MDT mechanism is not extendable. If SA4 adds new information in the configuration or reporting, RAN3 and RAN2 need to update the specifications to add these information accordingly, but for LTE based solution, there are no such drawbacks.
· The application layer is agnostic to the RAT type. Therefore we think it is better not to modify the behavior of the application layer. If NR uses the MDT mechanism, the AS of UE needs to map the IEs of QoE measurement configuration in RRC to one container in a XML format and needs to extract the container of QoE report received from the application layer to the IEs of RRC layer. It will increase the complexity of UE behavior.

· Actually the two solutions had been discussed during the UMTS/LTE QoE WI phase, thus we do not see the strong reasons to repeat the discussions unless strong motivations are justified. 

Table 1 LTE based solution VS MDT mechanism
	
	LTE based solution
	Reusing MDT mechanism

	RAN awareness
	No
	Yes

	Spec impacts
	Not much. 
	Significant impacts, as RAN3 and RAN2 need to discuss QoE measurements configuration and reporting one by one

	Extensibility
	Good. QoE configuration and reporting are specified in SA4, and it is almost of no impact to RAN2 and RAN3
	Not good. There are always new impacts to RAN2 and RAN3 if a new parameter in the QoE measurement configuration and reporting is to be added

	UE complexity
	Same to LTE.
	High. UE needs map between the IEs of RRC layer and container of QoE measurement configuration and reporting in application layer.


Proposal 1: It is proposed RAN3 discuss the pros and cons between the LTE based solution and reusing MDT mechanism, and capture the comparison into TP. For simplicity purpose, LTE based solution should be preferred.
2.2 General procedure
Taking Figure 1 as base line, we could try to have the following possible QoE measurement procedure for NR, as illustrated in Figure 2. 
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Figure 2 QoE measurement procedures in NR
From this illustrative figure above, we could see that for LTE based solution, the procedure goes as follows:

· NG-RAN receives the QoE measurement configuration from CN or OAM;

· NG-RAN configures QoE measurement with RRC message, in which at least the container of QoE measurement and configuration service type are included;

· UE (AS layer) receives the QoE measurement configuration and forward container and service type to upper layer

· UE Upper layer performs QoE measurement

· UE Upper layer incorporates QoE measurement results into a container with service type and sends to UE AS layer.
· UE AS layer reports the container of QoE measurement results and service type to RAN with RRC message*

· RAN forwards the received QoE measurement results and service type to TCE

* Here the RRC message could be a normal SRB or a new defined SRB

Note: if MDT mechanism is to be reused, the container should be replaced with explicit IEs which were defined in SA4.
Proposal 2: It is proposed RAN3 discuss the QoE measurement procedures in NR and capture Figure 1 in the TR.
2.3 Activation/Release of QoE measurement

In LTE, the QoE measurement is activated by trace function. The QoE measurement configuration is included in the Trace Activation IE.

As discussed in [2], NR should support the management based and signalling based QoE measurement. Therefore we think NR can also activate the QoE measurement configuration using the trace procedures. In R15, NR has introduced the trace procedures in RAN3. Therefore we propose to reuse the LTE mechanism to activate the QoE measurement, i.e. to use Trace Activation to activate.
Proposal 3: It is proposed RAN3 discuss the mechanism of activating QoE measurement. LTE mechanism, using Trace Activation to activate, should be considered as a base line. 
In LTE, RAN is allowed to release an already configured QoE measurement, we think the similar mechanism should also be allowed.
Proposal 4: It is proposed RAN3 discuss and agree that the release of an already configured QoE measurement should also be allowed.
2.4 Mobility impacts

In LTE, the source eNB propagates the signalling based QoE measurement to the target eNB,  the target eNB can continue the QoE measurement if the target eNB belongs to the area scope of the QoE measurement, while for the management based QoE measurement, the source eNB does not propagate to the target eNB.

Since the target node is able to get basic QoE configuration info via inter-node message container during HO preparation phase,  the target node is still allowed to decide to release the measurements configured in the UE for QoE measurement which are no longer needed based on any trace configuration it receives or does not receive. In our understanding, NR can reuse the same principles.
Proposal 5: It is proposed RAN3 discuss the handling of QoE measurement configuration during HO process, similar principle adopted in LTE should be considered as base line, e.g. only signalling based QoE measurement is propagated to target node, target node is allowed to release the configured QoE measurement.

2.5 Dual connectivity impacts

Currently in LTE, immediate MDT is supported for EN-DC scenario in R16. In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration, MN then forwards the NR MDT configuration towards SN.We think the operators may want to know the QoE measurement results provided by the NR SN. Therefore we think the NR SN can also consider to configure the QoE measurement in EN-DC.
Proposal 6: It is proposed RAN3 discuss the support of QoE measurement under MR-DC scenario.
3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: In LTE, the QoE measurement configuration and results are encapsulated in a transparent container. The eNB is agnostic to QoE measurement configuration and results.
Observation 2: In LTE and NR, the content of MDT measurement configuration and results are visible to RAN.
Proposal 1: It is proposed RAN3 discuss the pros and cons between the LTE based solution and reusing MDT mechanism, and capture the comparison into TR. For simplicity purpose, LTE based solution should be preferred.

Proposal 2: It is proposed RAN3 discuss the QoE measurement procedures in NR and capture Figure 1 in the TR.
Proposal 3: Proposal 2: It is proposed RAN3 discuss the mechanism of activating QoE measurement. LTE mechanism, using Trace Activation to activate, should be considered as a base line. 
Proposal 4: Proposal 4: It is proposed RAN3 discuss and agree that the release of an already configured QoE measurement should also be allowed.
Proposal 5: It is proposed RAN3 discuss the handling of QoE measurement configuration during HO process, similar principle adopted in LTE should be considered as base line, e.g. only signalling based QoE measurement is propagated to target node, target node is allowed to release the configured QoE measurement.

Proposal 6: It is proposed RAN3 discuss the support of QoE measurement under MR-DC scenario.

4. Reference
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5. Annex- TPs to be captured in TR
X.X General procedure for QoE measurement in NR
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Figure 1 QoE measurement procedures in NR
From this illustrative figure above, we could see that for LTE based solution, the procedure goes as follows:

· NG-RAN receives the QoE measurement configuration from CN or OAM;

· NG-RAN configures QoE measurement with RRC message, in which at least the container of QoE measurement and configuration service type are included;

· UE (AS layer) receives the QoE measurement configuration and forward container and service type to upper layer

· UE Upper layer performs QoE measurement

· UE Upper layer incorporates QoE measurement results into a container with service type and sends to UE AS layer.

· UE AS layer reports the container of QoE measurement results and service type to RAN with RRC message*

· RAN forwards the received QoE measurement results and service type to TCE

* Here the RRC message could be a normal SRB or a new defined SRB

Note: if MDT mechanism is to be reused, the container should be replaced with explicit IEs which were defined in SA4.

X.Y LTE based solution vs. Reusing MDT mechanism
· For LTE based solution, the QoE measurement configuration and results are encapsulated in a container which is transparent to RAN, RAN node is agnostic to QoE measurement configuration and results. While for the MDT based mechanism, all the QoE measurement configuration and results are listed as explicitly IEs, which means RAN needs to translate between SA4 XML format and RRC parameters. 
· Current MDT mechanism is not extendable. If SA4 adds new information in the configuration or reporting, RAN3 and RAN2 need to update the specifications to add these information accordingly, i.e. the AS layer of UE needs to map between the IEs of QoE measurement configuration with the format of RRC parameters and the container with XML format; while for LTE based solution, SA4 updates are transparent.
· Since the application layer is agnostic to the RAT type, this should be a principle applying to both LTE based solution and MDT based mechanism. If NR uses the MDT based mechanism, it will increase the complexity of UE behavior in AS layer.
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