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Introduction
In this paper we discuss the support for QoE and RVQoE measurement collection for application sessions carried by the MBS communication service.

Discussion
The issues discussed include both stage-3 and stage-2 aspects.

Assistance information to the RAN
RAN3 is discussing the provision of assistance information to the RAN, per QoE configuration, for two different scenarios:
· Scenario 1: Handling of QoE reports in case of full buffer at the UE.
· Scenario 2: Pausing of QoE reporting during RAN overload.
Currently, the NGAP and XnAP QoE BL CRs each contain a single IE to support both scenarios. We think that this is not a good approach, because it might not always make sense to assign to a certain QoE configuration the same priority for handling in both scenarios. The reason lies in the essential differences between the two scenarios.
In Scenario 1, the selection of QoE reports that the UE should discard when the buffer is full has little impact on the RAN - it is essentially a matter between the OAM and the UE. Thus, RAN3 agreed that the OAM may suggest the priorities, but only provided that actual instruction sent to the UE is always at the discretion of the RAN (as is the common understanding in RAN3). 
In contrast, in the overload scenario, Scenario 2, pausing of QoE reporting aims at protecting the RAN, which means that there is much more at stake for the RAN in the choice of QoE configurations for which to pause the QoE reporting (compared to the stake in Scenario 1). Meanwhile, there is less at stake for the OAM in the overload scenario because: 1) QoE reporting is not time-critical, so which reporting will be paused does not substantially affect the report analysis. The OAM will get the QoE reports even if the QoE reporting is paused. The reports will arrive delayed, but that does not matter for the offline processing performed by the MCE; 2) The OAM itself is not affected by the RAN overload. 
Furthermore, when only using the priorities provided by the OAM when selecting QoE configurations for which to pause, QoE reporting can clearly become suboptimal. Consider for instance the following scenario. There are UEs in the cell configured with a QoE configuration (configuration 1) which the OAM has given low priority (implying that it is a good candidate for pausing of QoE reporting), and which only generates a small reporting load. Assume also that there are also UEs (the same or different) in the cell which are configured with a QoE configuration (configuration 2) which the OAM has given high priority (implying that it is not a good candidate for pausing of QoE reporting), but which generates significantly larger reporting load.
Following the priorities assigned by the OAM, the RAN would pause QoE reporting for configuration 1. However, since this has little impact on the load, the RAN also must pause QoE reporting for configuration 2 to achieve the desired load reduction. Clearly, it would have been better if the RAN would have paused QoE reporting only for configuration 2 to achieve the desired result, and if it would have kept QoE reporting for configuration 1 active.
Observation 1: The full UE buffer scenario and RAN overload scenarios have very different properties, which imply that different forms of assistance information are suitable for the two scenarios.
Proposal 1: Specify separate Assistance Information IEs for the following two scenarios:
· Handling of QoE reports in case of full buffer at the UE.
· Pausing of QoE reporting during RAN overload.

Stage-3 design of the MBS Communication Service Type IE
At the RAN3#121-bis meeting, the following XnAP and NGAP IE was specified:

	MBS Communication Service Type
	O
	
	ENUMERATED (broadcast, multicast, ...)
	This IE indicates for which type of MBS communication service the QoE measurement configuration pertains to.


We note that, if it is desired to execute the measurements for both broadcast and multicast, it would be necessary to define additional codepoints (e.g., “multicast and broadcast”). If, in the future, additional service type combinations are supported (e.g., including unicast), even more new codepoints will be needed. In that respect, we think that a more flexible approach is to define the IE as a bit string, where each position in the bit string can correspond to one MBS communication service type or a combination thereof. For example, the first bit could correspond to broadcast, the second bit to multicast, the third bit to broadcast and multicast etc. This design would allow to have multiple bits set to “1” at the same time, which is a better approach than defining codepoints for all possible combinations of communication types. The proposal is captured in the TP for QoE BL CR for TS 38.413 presented in the Annex and illustrated below.

	MBS Communication Service Type
	O
	
	BITSTRING (SIZE(4))

ENUMERATED (broadcast, multicast, QoE...)
	This IE indicates for which type of MBS communication service tQoEhe QoE measurement configuration pertains to. Each position in the bit string corresponds to one MBS communication service type.
First bit = broadcast, second bit = multicast.
Third and fourth bit are reserved.
 
Bit value = 1: collect QoE measurements for the option corresponding to this bit.
Bit value = 0: do not collect QoE measurements for the option corresponding to this bit.
More than one bit can have value 1.
	YES YESYESCommunication Service Type
	ignore



Proposal 2: Agree the TP for QoE BL CR for TS 38.413 presented in the Annex.

Provision of MDT alignment indication to the new gNB 
Another FFS from the RAN3#121-bis meeting states:
For MBS QoE, FFS whether MDT alignment indication may be available by gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED.
In previous discussions, some companies were against storing the existing MDT Alignment Information IE, arguing that this IE is de facto the NG-RAN Trace ID, which changes at each new serving gNB. On the other hand, the main principle in the present discussion is that, to align with the Rel-17 principles, the reconnecting gNB should have equal opportunities as the gNB that served the UE prior to the transition from RRC_CONNECTED to RRC_IDLE state. Based on the above, we conclude that there is no need to store the NG-RAN Trace ID, but rather an indication of whether the alignment with MDT was configured prior to UE transition from RRC_CONNECTED to RRC_IDLE. Then, the reconnecting gNB can decide whether to pursue the alignment (again) or not. If the alignment is desired by the reconnecting gNB, this gNB can start an MDT session for the UE and start inserting the MDT session identifiers (Trace Reference and Trace Recording Session Reference) in the corresponding QoE measurement reports.
Observation 2: While in RRC_IDLE state, there is no need to store the entire CHOICE MDT Alignment Information IE, but rather an indication of whether the alignment with MDT was pursued or not.
Proposal 3: For QoE/RVQoE measurements for sessions carried via the MBS, the gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED is informed about whether the alignment between QoE and MDT measurements was pursued or not. Send an LS asking RAN2 to provide signalling support.

Area scope handling while the UE is in RRC_IDLE or RRC_INACTIVE
RAN3 received an LS from RAN2 in R3-233711 with the following question:
Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.
Correspondingly, the following was agreed at the RAN3#121 meeting and an LS reply in R3-234746 was sent to RAN2:
When a UE is in the RRC_CONNECTED state, the area scope checking is done by the RAN, based on the Area Scope of QMC IE, in line with the current network behavior as specified in TS 38.413.
It is confirmed that when the UE is in RRC_IDLE or RRC_INACTIVE state, UE performs area scope checking.
Meanwhile, RAN2 converged on the following WA at the RAN2#123-bis meeting:
Working assumption: For QoE configurations applicable to RRC_IDLE/INACTIVE state, area scope checking is performed by the UE AS layer when the UE is in RRC_IDLE/INACTIVE state.
With respect to QoE measurement support in RRC_INACTIVE or RRC_IDLE state, we notice that a UE in RRC_INACTIVE or RRC_IDLE state may leave the area scope during the session. Meanwhile, in Rel-17, for measurements in RRC_CONNECTED state, it was agreed that the network can decide whether to stop the QoE measurements when the UE goes outside the area scope. To be consistent with this principle, the UE behaviour upon leaving the area scope should be controlled by the RAN to the extent possible, even when the UE is in RRC_INACTIVE or RRC_IDLE. In that respect, the RAN can send to the UE (e.g., together with the area scope) an indication of whether to stop or continue ongoing measurements in RRC_INACTIVE or RRC_IDLE, in case the UE leaves the area scope.
Proposal 4: The RAN node can send to the UE an indication of whether the UE should stop or continue ongoing QoE/RVQoE measurements in case the UE leaves the area scope while in RRC_IDLE and RRC_INACTIVE states.

Conclusion
This paper discusses QoE/RVQoE measurement support for MBS. The following is observed and proposed:
Observation 1: The full UE buffer scenario and RAN overload scenarios have very different properties, which imply that different forms of assistance information are suitable for the two scenarios.
Proposal 1: Specify separate Assistance Information IEs for the following two scenarios:
· Handling of QoE reports in case of full buffer at the UE.
· Pausing of QoE reporting during RAN overload.
Proposal 2: Agree the TP for QoE BL CR for TS 38.413 presented in the Annex.
Observation 2: While in RRC_IDLE state, there is no need to store the entire CHOICE MDT Alignment Information IE, but rather an indication of whether the alignment with MDT was pursued or not.
Proposal 3: For QoE/RVQoE measurements for sessions carried via the MBS, the gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED is informed about whether the alignment between QoE and MDT measurements was pursued or not. Send an LS asking RAN2 to provide signalling support.
Proposal 4: The RAN node can send to the UE an indication of whether the UE should stop or continue ongoing QoE/RVQoE measurements in case the UE leaves the area scope while in RRC_IDLE and RRC_INACTIVE states.

Annex: TP for QoE BL CR for TS 38.413

-------------------------------------------Start of changes-------------------------------------------


[bookmark: _Toc99662429][bookmark: _Toc107409758][bookmark: _Toc105174302][bookmark: _Toc106109300][bookmark: _Toc112756947][bookmark: _Toc105152496][bookmark: _Toc120537441][bookmark: _Toc99123624]9.3.1.224	UE Application Layer Measurement Configuration Information
This IE defines configuration information for the QMC functionality.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoE Reference 
	M
	
	OCTET STRING (SIZE(6))
	QoE Reference, as defined in clause 5.2 of TS 28.405 [45]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3-bytes Octet String.
	-
	

	Service Type
	M
	
	ENUMERATED
(QMC for DASH streaming, QMC for MTSI, QMC for VR, ...)

	This IE indicates the service type of QoE measurements.



	-
	

	CHOICE Area Scope of QMC
	O
	
	
	
	-
	

	>Cell based
	
	
	
	
	-
	

	>>Cell ID List for QMC
	
	1..<maxnoofCellIDforQMC>
	
	
	-
	

	>>>NG-RAN CGI
	M
	
	9.3.1.73
	This IE can only indicate the NR CGI.
	-
	

	>TA based
	
	
	
	
	-
	

	>>TA List for QMC
	
	1..<maxnoofTAforQMC>
	
	
	-
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.
	-
	

	>TAI based
	
	
	
	
	-
	

	>>TAI List for QMC
	
	1..<maxnoofTAforQMC>
	
	
	-
	

	>>>TAI
	M
	
	9.3.3.11
	
	-
	

	>PLMN area based
	
	
	
	
	-
	

	>>PLMN List for QMC
	
	1..<maxnoofPLMNforQMC>
	
	
	-
	

	>>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	Measurement Collection Entity IP Address
	M
	
	Transport Layer Address
9.3.2.4
	The IP address of the entity receiving the QoE measurement report.
	-
	

	QoE Measurement Status
	O
	
	ENUMERATED
(ongoing, …)
	Indicates whether the QoE measurement has been started. Present in case of NG-based handover.
	-
	

	[bookmark: _Hlk99460402]Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1.. 8000))
	Contains application layer measurement configuration, see Annex L in 26.247 [46], clause 16.5 in TS 26.114 [51] and clause 9 in TS 26.118 [52]. Present in case of initial QoE configuration, and shall be included in Source to Target Transparent Container IE for signalling-based QMC during NG-based handover.
	-
	

	Measurement Configuration Application Layer ID
	O
	
	INTEGER (0..15, …)
	This IE is present only when the message containing it is NG-based handover related. 
The IE indicates the identity of the application layer measurement configuration, as defined in TS 38.331 [18].
	-
	

	Slice Support List for QMC
	
	0..1
	
	
	-
	

	>Slice Support QMC Item
	
	1..<maxnoofSNSSAIforQMC>
	
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	CHOICE MDT Alignment Information
	O
	
	
	Indicates the MDT measurements with which alignment is required.
	-
	

	>S-based MDT
	
	
	
	
	-
	

	>>NG-RAN Trace ID
	M
	
	OCTET STRING (SIZE(8))
	This IE is composed of the following: Trace Reference defined in TS 32.422 [11] (leftmost 6 octets, with PLMN information encoded as in 9.3.3.5), and Trace Recording Session Reference defined in TS 32.422 [11] (last 2 octets).
	-
	

	Available RAN Visible QoE Metrics 
	O
	
	9.3.1.225
	Present in case of initial QoE configuration and in case of NG-based handover for signalling-based QoE measurement.
	-
	

	Assistance Information of QoE Measurement (FFS)
	O
	
	INTEGER (1..16, …)
	[bookmark: _Hlk148048042]This IE indicates the suggested priority of the application layer measurement configuration. Values are ordered in decreasing order of priority, i.e. with 1 as the highest priority and 16 as the lowest priority.
	YES
	ignore

	MBS Communication Service Type
	O
	
	BITSTRING (SIZE(4))

ENUMERATED (broadcast, multicast, ...)
	This IE indicates for which type of MBS communication service the QoE measurement configuration pertains to. Each position in the bit string corresponds to one MBS communication service type.
First bit = broadcast, second bit = multicast.
Third and fourth bit are reserved.
 
Bit value = 1: collect QoE measurements for the option corresponding to this bit.
Bit value = 0: do not collect QoE measurements for the option corresponding to this bit.
More than one bit can have value 1.
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellIDforQMC
	Maximum no. of Cell ID subject for QMC scope. Value is 32.

	maxnoofTAforQMC
	Maximum no. of TA subject for QMC scope. Value is 8.

	maxnoofPLMNforQMC
	Maximum no. of PLMNs in the PLMN list for QMC scope. Value is 16.

	maxnoofSNSSAIforQMC
	Maximum no. of S-NSSAIs in the S-NSSAI list for QMC scope. Value is 16.



9.3.1.x	Assistance Information of QoE Measurement
This IE defines the assistance information for handling of QoE reporting at the NG-RAN.


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Assistance Information for Handling of QoE Reporting During Overload
	O
	
	INTEGER (1..16, …)
	This IE indicates the suggested priority of the application layer measurement configuration. Values are ordered in decreasing order of priority, i.e. with 1 as the highest priority and 16 as the lowest priority.

	Assistance Information for Handling of QoE Reporting Discarding
	O
	
	INTEGER (1..16, …)
	This IE indicates the suggested priority of the application layer measurement configuration. Values are ordered in decreasing order of priority, i.e. with 1 as the highest priority and 16 as the lowest priority.



-------------------------------------------End of changes-------------------------------------------
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