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Introduction
In RAN#91 e-meeting, a new WI was agreed focusing on NR QoE management and optimizations for diverse services [1]. The relevant set of objectives for this contribution is reproduced below:
· 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]


In this paper we would like to discuss the possible RAN3 interface impact for supporting NR QoE management.
Discussion
Activation
In RAN2 113bis e-Meeting, QoE measurement activation by Trace Function was agreed [2].
RAN2 assumes that QoE support for NR includes (as the LTE framework): activation by Trace Function, both signalling and management-based configuration and RRC procedures supporting AppLayer config and report.
The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).


As part of the NR QoE SI, below agreement was captured in the TR 38.890 [3] 
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.

Based on the above, the UE Application layer measurement configuration IE should be included in Trace Activation IE over both NG interface and Xn interface to support signaling-based QoE configuration, which is the same as LTE QMC, so LTE specifications can be used as a reference.
For QMC and NR QoE, we have done below comparisons:
	LTE QMC 
	NR QoE

	For TS 36.413, QMC functioanlity is added in Trace functionality for initial context setup, handover resource allocation and trace procedures
	For TS 38.413, the same as LTE QMC

	For TS 36.423, QMC functioanlity is added in handover preparation procedure
	For TS 38.423, the same as LTE QMC, in addition, the QMC functionality should also be added in Retrieve UE context procedure. 

	UE Application layer measurement configuration IE is included in Trace Activation IE
	The same as LTE QMC

	UE Application layer measurement configuration IE only includes one application layer measurement configuration
	Multiple application layer measurement configurations with different QMC reference IDs should be included UE Application layer measurement configuration List IE

	Only two Service types are supported
	Multiple service types are supported, reuse the service type IE with extensions.

	Area Scope is included
	The same as LTE QMC



Proposal 1, RAN3 to update TS 38.413 and TS 38.423 in order to support signalling-based QoE configuration for signalling-based, including below details:
- In TS 38.413, QMC functionality should be added in Trace functionality for initial context setup, handover resource allocation and trace procedures,
- In TS 38.423, QMC functionality should be added in Trace functionality for handover preparation and retrieve UE context procedures,
- In TS 38.413 and TS 38.423, UE Application layer measurement configuration List IE should be added in Trace Activation IE.
- In TS 38.413 and TS 38.423, a list of UE Application layer measurement configuration IE should be added in UE Application layer measurement configuration List IE. In addition, QMC reference IE, Service type IE and Area Scope IE should be included in UE Application layer measurement configuration IE
Deactivation
As multiple QoE measurements for multiple service types may be simultaneously activated in one UE, it is flexible for operators to deactivate one of the activated QoE measurements, so the deactivation one of the on-going QoE measurement configurations should be supported for signalling based QoE management.
Proposal 2, RAN3 to agree to include QMC reference IE in Deactivate Trace Message in TS 38.413.
RAN overload handling
In RAN2 113bis e-Meeting, “QoE pause” indication was agreed to temporarily stop QoE reporting [2], the indication should also be propagated during mobility, thus, if the target node is not overload, the QoE reporting can be resumed.
“QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.


Proposal 3, RAN3 to agree to include Reporting configuration in UE Application layer measurement configuration IE in TS 38.423.
Per slice QoE
There are three solutions in TR38.890 to support per-slice QoE, all of them have the same impact on NG interface, i.e., the slice scope should be included in QoE configuration IE 
	
	Configuration
	Reporting

	Solutions
	NG impact, Xn impact
	Uu impact
	UE impact (scope check)
	Uu impact

	1
	Slice scope is included in QoE configuration IE
	Slice scope is mapped to PDU session list, and PDU session list is included in QoE configuration IE
	AS checks the PDU session list, send the configuration to the corresponding Application layer
	Report with PDU session ID

	2
	Slice scope is included in QoE configuration IE
	Slice scope is included in QoE configuration IE
	Either AS or App layer checks the slice scope
	Report with slice ID

	3
	Slice scope is included in QoE configuration IE
	Slice scope is included in QoE configuration IE
	Not clear
	Report with slice ID



It is obvious that all the solutions have one same impact in NG and Xn interfaces, that is, the slice scope should be a RAN visible IE included in QoE configuration related IE on NG and Xn.
Observation 1: All the solutions for per-slice QoE have the same impact on NG and Xn interface.
Proposal 4, RAN3 to agree to include slice scope (i.e. list of S-NSSAIs) in UE Application layer measurement configuration IE both in TS38.413 and TS 38.423.
For Uu interface and UE impact, although it’s out of RAN3 scope, to make the whole solution feasible we need to figure out which layer is capable of checking the slice scope. 
· For solution 1, the slice scope is mapped to PDU session list, and AS can check the PDU session ID and then send the QoE configuration to the corresponding application layer, but it’s not clear how the AS knows the associations between the PDU session and application layer.
· For solution 2, the slice scope is checked by UE, both AS layer and Application layer in UE are capable to obtain Slice Information from NAS layer in UE. For AS layer, we haven’t found any spec evidence, but it may be up to UE implementations. For Application layer, it’s very clear in the TS 27.007, the S-NSSAI associated to the PDU session can be obtained by Application layer through AT command (10.1.23 PDP context read dynamic parameters +CGCONTRDP). Besides, we think it’s a good idea for us to learn from Area scope check in LTE QMC, in which the Area scope can be checked by eNB and also by UE application layer by means of LocationFilter. With the same principle, we think a sliceFilter can also be applied in Application layer.
· For solution 3, we don’t see the differences from solution 2. 
Observation 2: solution 2 is feasible and the simplest way to support per-slice collection.
Proposal 5, Solution 2 is recommended to support per-slice QoE collection. If the slice scope should be checked by UE’s application layer, further confirm with SA4 is needed. If the slice scope should be checked by UE’s AS layer, further confirm with RAN2 is needed.

The corresponding CRs to TS 38.423 and TS 38.413 are in [4][5].

Proposal 6: It is proposed RAN3 to agree the CR in R3-211980 and R3-211979 for TS 38.413 and TS 38.423
Conclusion
In this paper, we analyse the solutions and specification impact for supporting NR QoE on Xn/NG interface, the following are proposals:
Proposal 1, RAN3 to update TS 38.413 and TS 38.423 in order to support signalling-based QoE configuration for signalling-based, including below details:
- In TS 38.413, QMC functionality should be added in Trace functionality for initial context setup, handover resource allocation and trace procedures,
- In TS 38.423, QMC functionality should be added in Trace functionality for handover preparation and retrieve UE context procedures,
- In TS 38.413 and TS 38.423, UE Application layer measurement configuration List IE should be added in Trace Activation IE.
- In TS 38.413 and TS 38.423, a list of UE Application layer measurement configuration IE should be added in UE Application layer measurement configuration List IE. In addition, QMC reference IE, Service type IE and Area Scope IE should be included in UE Application layer measurement configuration IE
Proposal 2, RAN3 to agree to include QMC reference IE in Deactivate Trace Message in TS 38.413.
Proposal 3, RAN3 to agree to include Reporting configuration in UE Application layer measurement configuration IE in TS 38.423.
Observation 1: All the solutions for per-slice QoE have the same impact on NG and Xn interface.
Proposal 4, RAN3 to agree to include slice scope (i.e. list of S-NSSAIs) in UE Application layer measurement configuration IE both in TS38.413 and TS 38.423.
Observation 2: solution 2 is feasible and the simplest way to support per-slice collection.
Proposal 5, Solution 2 is recommended to support per-slice QoE collection. If the slice scope should be checked by UE’s application layer, further confirm with SA4 is needed. If the slice scope should be checked by UE’s AS layer, further confirm with RAN2 is needed.
[bookmark: _GoBack]Proposal 6: It is proposed RAN3 to agree the CR in R3-211980 and R3-211979 for TS 38.413 and TS 38.423
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