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1	Introduction
As part of the working scope of RAN2, UE capability for NR QoE has not been discussed yet. Since there’s only limited meetings left and we’ve achieved good progress on all objectives. It would be proper for this meeting to discuss UE capability for NR QoE.
This contribution provides the list of features/functionalities which has been discussed in this WI, and gives primary analysis on whether each of them could be set as UE capability based on discussions and agreements in RAN2 and RAN3.
2	Discussion
UE capability for NR QoE has not been discussed in RAN2 before. During last meeting, RAN3 has sent an LS [2] to RAN2 listing all agreements in RAN3, indicating that the UE capability should be introduced for some features such as RAN visible QoE. So it is necessary for RAN2 to trigger the discussion on UE capabilities for NR QoE.
In LTE, there are two QoE related UE capability parameters defined, and two parameters are quoted as below [3],
[bookmark: _Toc67415196]4.3.6	Measurement parameters
…
[bookmark: _Toc29241331][bookmark: _Toc37152800][bookmark: _Toc37236726][bookmark: _Toc46493869][bookmark: _Toc52534763][bookmark: _Toc67415226]4.3.6.30	qoe-MeasReport-r15
This field defines whether the UE supports QoE Measurement Collection for streaming services.
…
[bookmark: _Toc29241334][bookmark: _Toc37152803][bookmark: _Toc37236729][bookmark: _Toc46493872][bookmark: _Toc52534766][bookmark: _Toc67415229]4.3.6.33	qoe-MTSI-MeasReport-r15
This field defines whether the UE supports QoE Measurement Collection for MTSI services.

We can generalise from above that the UE capability parameters for LTE QoE are classified into measurement parameters, and two separate parameters are defined based on two different supporting service types.
Observation 1: In LTE, QoE related UE capability parameters are classified into Measurement parameters, and separate UE capability parameters are defined for different service types.
From our understanding, although NR QoE is expected to support more service types, we can reuse the design logic as in LTE that separate UE capability parameters should be defined for different service types. Moreover, since we may support more service types in future releases (such as XR, MR, MBS services), it would be proper to set UE capability parameters as per service type.
According to the LS sent from RAN3 [2], the supported services types related agreements are quoted as follows,
· RAN3 agree on supported service types for NR QoE management in Rel-17: Streaming services, MTSI service, VR.
· RAN3 agree that the service types supported in the Rel17 RAN-visible QoE framework are DASH streaming and VR.
Consequently, up to now we are able to define three UE capability parameters in terms of supporting service types in R17, and these parameters will indicate whether the UE supports streaming/MTSI/VR services.
Proposal 1: Define separate UE capability parameters, indicating whether the UE supports the service type supported in R17 for NR QoE.
In addition, in the LS [2], RAN3 also asks RAN2 to define UE capability to support RAN visible QoE measurement with the following agreements,
· The UE is assumed to indicate to the RAN its capability with respect to providing RAN visible QOE metrics (LS to RAN2 seems needed).
· RAN3 agree that RAN visible QoE metrics collection can be configured only if QoE measurements are configured for the same service type.
From our understanding, since RAN visible QoE and legacy QoE serve for different purposes, UE should not be required to support both RAN visible QoE and legacy QoE all the time. And as hinted by RAN3’s agreement, RAN visible QoE measurement collection cannot be performed by a UE without the support of legacy NR QMC with the same service type. As a result, it would be reasonable that a new UE capability parameter for RAN visible QoE is defined, indicating that whether the UE supports RAN visible QMC. In addition, from our understanding, there’s no need to define separate parameters as per service type for RAN visible QoE, and the parameter indicating whether the UE supports a service type and the parameter indicating whether the UE supports RAN visible QMC will jointly decide whether the UE supports RVQoE for a specific service type.
Proposal 2: Define a UE capability parameter, indicating whether the UE supports RAN visible QoE measurement collection for NR QoE.
For the UE capability of other QoE related features, we had some primary discussions last RAN2 meeting in following two aspects,
· Whether new parameter(s) should be defined to indicate the maximum number of simultaneous QoE configurations the UE supports.
· Whether new parameter should be defined to indicate if UE supports UL segmentation for QoE reports.
On one hand, the discussions on maximum number of multiple simultaneous QoE configurations for a UE have been lasted for several meetings, and no consensus has been achieved so far. The potential values are 8, 16, 32 and 64, and companies still have different understandings on the supported maximum number. During last meeting, some companies suggested that if a single maximum value cannot be agreed for all UEs, then whether new UE capability parameter(s) could be considered to indicate the maximum number a specific UE could support. From our understanding, the suggestion raised above should be investigated and discussed during the meeting.
On the other hand, for the issue on UL segmentation for QoE reports, we’ve obtained following agreements during last RAN2 meeting,
[image: ]
And in the current version of TS 38.306 [6], we’ve introduced the DL segmentation as the UE capability parameter as below,
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	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	accessStratumRelease
Indicates the access stratum release the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	delayBudgetReporting
Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	dl-DedicatedMessageSegmentation-r16
Indicates whether the UE supports reception of segmented DL RRC messages.
	UE
	No
	No
	No



In addition, we introduced the segmentation for UE capability information as optional features without UE capability parameter as below,
[bookmark: _Toc52574133][bookmark: _Toc52574219][bookmark: _Toc90724073]5.4	Other features
	Definitions for feature

	Segmentation for UE capability information
It is optional for UE to support segmentation of UECapabilityInformation as specified in TS 38.331 [9].



As a result, whether UL segmentation for QoE report could be set as a UE capability parameter or an optional feature without UE capability parameter should be further discussed during the meeting.
Observation 2: The following two aspects should be discussed within the scope of UE capabilities,
· Whether new parameter(s) should be defined to indicate the maximum number of simultaneous QoE configurations the UE supports.
· Whether new parameter should be defined to indicate if UE supports UL segmentation for QoE reports.
For the rest of the QoE related features, as hinted by WID [1] and TR 38.890 [4], there are several new features/functionalities that are discussed within the scope of NR QoE,
· Multiple simultaneous QoE configurations
· Pause/Resume at RAN overload
· RAN visible QoE
· Alignment of radio related measurement and QoE
· Per-slice QoE
And we provide primary considerations on whether to introduce UE capability parameter for the new features/functionalities mentioned above in the table below,
	New feature/functionality
	Consideration on UE capability

	Multiple simultaneous QoE configurations
	Maybe no need for additional parameter.
The RRC running CR has supported in signalling that multiple QoE configurations can be provided within a single RRC message. If UE indicates that it supports NR QMC for at least one service type, then it should support to receive multiple simultaneous QoE configurations.
For the concern that the size of RRC signalling for multiple QoE configurations could be larger than the maximum size of a RRC message, the network should be dependent on the existing parameter which indicates whether UE supports reception of segmented DL RRC messages; if not supported, multiple QoE configurations can be transmitted via multiple RRC messages.

	Pause/Resume at RAN overload
	Require further discussion.
We can set it as a basic feature, i.e., if UE indicates that it supports NR QMC for at least one service type, then the UE should support to pause/resume NR QMC.
Or we can introduce a new parameter indicating whether UE supports pause/resume.
Since if we introduce a new parameter, there’s possibility that a UE not supporting such parameter should release QoE configuration at RAN overload, and setup new QoE configuration when RAN overload recovers which introduces much more overhead over Uu. We slightly prefer not to introduce a new parameter.

	RAN visible QoE
	Need a new parameter indicating whether UE supports RVQoE as requested by RAN3.

	Alignment of radio related measurement and QoE
	Maybe no need for additional parameter.
Currently, immediate MDT is taken as the baseline for the collection of radio related measurements, and the radio related measurement and QoE measurement are correlated at OAM. So at least for legacy QoE, at the UE side, immediate MDT measurement and QoE measurement can be collected separately at AS layer and APP layer.
For the potential discussion on alignment of radio related measurement and RVQoE measurement, our understanding is that if UE indicates that it supports RAN visible QMC, it will be naturally for a UE to collect immediate MDT and RAN visible QoE measurement in a time aligned manner under the control of RAN. So no additional parameter is foreseen.

	Per-slice QoE
	Maybe no need for additional parameter.
Per-slice QoE is discussed as a part of the configuration aspect.
It should be noted that RAN3 has ever asked a question to SA5 on whether the QoE reference is configured per service type and per slice for NR QoE. Although SA5 has replied in [5] that SA5 has not discussed such question, however, the question implies that either one is enough. From this aspect, we may extend our assumption to UE capability that either per service type parameter or per slice parameter is enough.
In addition, RAN3 has agreed the configuration details over NG where a QoE Reference is associated with only one service types and potentially multiple slices. And it is obvious that the number of supported service types for NR QoE would be much lower than the number of supported slices within a PLMN. So it is preferable to introduce per service type UE capability parameters for NR QMC (which has been given in Proposal 1 above) rather than per slice (or even per SST) parameter.


It can be generalised from the above table that, some features/functionalities (such as multiple simultaneous QoE configurations, Pause/Resume at RAN overload, etc.) can be included in the ‘basic feature group’ as long as the UE capability parameters as per service type are set. So it would be beneficial to discuss the ‘basic feature group’ that will be supported by indicating a single UE capability parameter.
As a summary, we need to at least define separate parameters for all service types and a parameter indicating the support of RVQoE as UE capability parameters.
Proposal 3: RAN2 is kindly asked to discuss the group of basic features that will naturally be supported by setting a single UE capability parameter as per service type.
Observation 3: It may not be needed to introduce extra UE capability parameter for the rest of the QoE related features.
Proposal 4: RAN2 is kindly asked to discuss whether new UE capability parameters are needed for other related features in NR QoE.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Proposal 1: Define separate UE capability parameters, indicating whether the UE supports the service type supported in R17 for NR QoE.
Proposal 2: Define a UE capability parameter, indicating whether the UE supports RAN visible QoE measurement collection for NR QoE.
Observation 2: The following two aspects should be discussed within the scope of UE capabilities,
· Whether new parameter(s) should be defined to indicate the maximum number of simultaneous QoE configurations the UE supports.
· Whether new parameter should be defined to indicate if UE supports UL segmentation for QoE reports.
Proposal 3: RAN2 is kindly asked to discuss the group of basic features that will naturally be supported by setting a single UE capability parameter as per service type.
Observation 3: It may not be needed to introduce extra UE capability parameter for the rest of the QoE related features.
Proposal 4: RAN2 is kindly asked to discuss whether new UE capability parameters are needed for other topics in NR QoE.
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