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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]
· [bookmark: OLE_LINK4]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]



This paper is to provide an overview on NR QoE from RAN2 point of view.
Discussion
Support of 5G services for QoE collection
In LTE, streaming and MTSI services were considered for QoE collection, and TS 26.247 and TS 26.114 are for QoE defintions for the services in SA4. 5G network will provide service for various kinds of vertical industries and various kinds of users. SA4 has finished the QoE measurement configuration and reporting of VR services in TS 26.118.
Observation 1: SA4 has defined the QoE measurement for streaming service, MTSI services and VR services.

QoE collection solutions
As mentioned in the SID of NR QOE, the potential solutions (e.g., LTE based solution, reusing MDT mechanism) can be considered. The following text is stage-2 description on LTE QoE collection, and it is from TS 36.300 [2].
	[bookmark: _Toc20403379][bookmark: _Toc29372885][bookmark: _Toc37760849][bookmark: _Toc46499089]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).
Application layer measurement configuration received from OAM or CN is encapsulated in a transparent container, which is forwarded to UE in a downlink RRC message. Application layer measurements received from UE's higher layer are encapsulated in a transparent container and sent to network in an uplink RRC message, as specified in TS 36.331 [16]. The application layer measurement configuration and measurement reporting are supported in RRC_CONNECTED state only. E-UTRAN can release the application layer measurement configuration towards the UE at any time.



We think it can be used as a baseline for NR QoE collection. For LTE QoE collection solution, QoE configuration and reproting are encapsulated in containers, and VR QoE could follow the same way. For NR QoE, it may be interesting to discuss the different scenarios, e.g. SA, EN-DC, other MR-DC cases, and thus there may be extra impacts on specifications.
Observation 2: LTE QoE collection solution can be used as a baseline for NR QoE collection.

UE KPI information collection
In the SID of NR QoE, UE KPI information collection is mentioned:
· 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). 

For URLLC service, E2E delay is critical and operators need to monitor and guarantee the delay measurement. In R16, the feature MDT and SON introduced packet delay for URLLC service, and the principle is to divide packet delay into RAN part delay and CN part delay. For RAN part delay the delay measurements are separated into several parts and details can be found in TS 38.314 [3].
For R16 E2E delay measurement, the result is the sum of delay parts with average values. According to TR 38.913, user plane latency is defined as the time taken for successfully delivering an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions. Therefore the delay measurment of RAN2 part in R16 is not accurate.
In order to achieve a more precise E2E RAN delay, we think the E2E delay of RAN is defined as the delay from the time instant when a packet is received by PDCP from upper layers in the transmitter side to the time instant when the relevant packet is sent from PDCP to upper layers in the receiver side. And then we think the definition of E2E RAN delay deserves further discussions in order to achieve a more precise value, e.g. additional delay is introduced in D1, timing info is based on sub-frame number which is not precise (see 4.2.1.2.2 in TS 38.314 [3]).
Observation 3: For URLLC service, R16 defined RAN part delay mesurements are not accurate, and the definition of E2E RAN delay deserves further discussions in order to achieve a more precise value.

Conclusion
In this paper, for NR QoE topic, we provide our initial considerations, and we have the following observations:
Observation 1: SA4 has defined the QoE measurement for streaming service, MTSI services and VR services.
Observation 2: LTE QoE collection solution can be used as a baseline for NR QoE collection.
Observation 3: For URLLC service, R16 defined RAN part delay mesurements are not accurate, and the definition of E2E RAN delay deserves further discussions in order to achieve a more precise value.
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