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Introduction

In previous RAN3 meeting, the following agreements, WA, and left issues have been generated:

The RRC state info when UE collects the uploaded QoE data shall not be reported in QoE report for MBS BC. MBS MC can be discussed later.

MBS BC QoE measurements can proceed after the UE switches from RRC_IDLE/RRC_INACTIVE to RRC_CONNECTED.

RAN3 to discuss which configuration information related to QoE measurement needs to be available in the new gNB.

At least the following QoE configuration related information for MBS broadcast service should be available in the new gNB:

QoE reference

Measurement Collection Entity Information, the detail information can be further discussed

RAN3 shall discuss which of other QoE configuration info for MBS BC QoE shall be available in the new gNB:
Measurement Configuration Application Layer ID (RRC level ID)

Service Type

Container for Application Layer Measurement Configuration (config container)

MDT Alignment Information

Area Scope of QMC (area scope)

S-NSSAI Information (slicing info)

RVQoE Information

QoE measurement type (signalling based, management based)

FFS whether to support RVQoE measurements in RRC_IDLE and RRC_INACTIVE

FFS whether new gNB can re-configure MBS BC QoE

The intention of this contribution is to further discuss the left issues on QoE based on RAN3 previous process.
Discussion
MBS QoE area scope enhancement   

In previous RAN3 meeting, companies have made the following WA on area for both MBS and its related QoE:

WA: MBS service area can be expressed by QoE area scope IE, FFS on whether any enhancements of this IE are needed.

We believe RAN3 shall turn this WA to agreement and remove the FFS part in this meeting. We do not think current QoE area scope IE need any enhancement for any specific QoE service types. Considering QoE area scope is designed to limit the QoE data measuring and collecting, NW shall set a proper area scope of a QoE which is relevant to its measured service. More specifically, in Rel-17 definition, the format of QoE area scope IE and the MBS service area IE are shown in the section 9.3.1.224& 9.3.1.209 and annex. Either TAI list or CGI list can be used in the area limitation in QoE.

Observation 1: Either TAI list or CGI list is defined for the area limitation for both QoE and MBS.

In addition, based on the received LS(R3-230787), SA4 further clarifies the following 3 bullets in the LS:

For QMC of 3GP-DASH Streaming, VR Streaming and MTSI, the area scope of a QoE configuration can be provided within the QoE configuration container and it can be indicated via the Location Filter.

App layer can know the UE’s location on a proper level(e.g. cell ID, geographical coordinates). 
App layer can trigger the QoE session if the app layer believes this UE is inside the area scope.
The definition and the format of the LocationFilter in TS 26.114 can be found in the Annex B. It is clear that CGI list is used for the LocationFilter.

Observation 2: LocationFilter which is used for UE app layer to evaluate the QoE session area limitation can be consisted by CGI list for existing QoE service types.
In short, based on our above explanation, we dont think it is necessary for RAN3 to introduce any enhancement with redundant functionalities on QoE area scope for MBS in Rel-18.

Proposal 1: MBS service area can be expressed by QoE area scope IE. No enhancement is needed in Rel-18.

 Other IEs in new gNB
As we explained in our previous meeting, the QoE reference and the MCE IP address info are the minimum info for the new serving gNB to maintain the normal QoE mechanism when UE switches from RRC_IDLE to RRC_CONNECTED. It is intend for RAN3 to discuss other IEs shall be available at new gNB.
When UE switches from RRC_IDLE to RRC_CONNECTED, UE will try to upload the buffered data if the buffer is not empty. When NW receives the QoE report, NW knows that UE has been configured this specific QoE measurement. Then NW may re-configure the necessary info of this QoE measurement to UE and/or RAN node if needed.

If a QoE measurement has not been started before UE switches to RRC_CONNECTED(which means the buffer is empty), UE can also send the necessary QoE info to NW(e.g. its QoE reference ID inside a report container). After receiving such info, NW may also re-config the necessary info of this QoE measurement to RAN node. 

In short, when UE switches to RRC_CONNECTED, UE may send QoE info about a configured QoE measurement, OAM will perform the proper procedure based on the received QoE info.
Observation 3: When UE switches to RRC_CONNECTED, UE may send necessary info about a configured QoE measurement, OAM will perform the proper procedure(e.g. re-configure QoE configuration to new serving gNB) based on the received info.
For the potential override issue after UE switches to RRC_CONNECTED, as we explained above, NW may decide to re-configure/retrieve the QoE configuration based on received QoE info. Then if a QoE measurement is important(e.g. s-based QoE), NW will send the necessary QoE configuration info to the current serving RAN node of this UE. On the other hand, if this QoE measurement is not important(e.g. m-based QoE) and/or NW have received enough measurement data for this QoE, NW may prefer to override/release the existing QoE configuration at UE side.

Proposal 2: For UE based solution, how to treat the configured QoE measurement when UE switches to RRC_CONNECTED depends on NW decision after NW receives the UE’s uploaded QoE info in RRC_CONNECTED. 

High speed scenario
In previous meeting, companies addressed the questions to be discussed in high speed scenario:

Whether a “HSDN wide indication” can be included in the Area Scope of QoE configuration (from OAM to gNB), instead of OAM being required to provide the whole list of HSDN cells. 

Whether the ‘high UE velocity’ indication can be added into the QoE configuration. 
In RAN3#117bis_e, the following agreement and FFS has been made:

OAM should have the flexibility to collect QoE only in high mobility scenarios and/or in HSDN cells instead of collecting blindly. FFS on enhancements are needed to support the requirement.
From our point of view, the HSDN cells can be handled by the OAM before the determination of the QoE area scope. 

Hence, collecting QoE measurement data can be easily achieved by setting a proper QoE area scope of this QoE session. No further enhancement is needed. 

Proposal 3: Collecting QoE data only from HSDN cells can be achieved by configuring proper area scope of this QoE session. No enhancement is needed.
For collecting QoE data only from high speed UE(s), we believe this can also be achieved by implementation. As we previously explained, the commonly sense high speed UE can only appears in dedicated places(e.g. highway, airport, factory), only configure the QoE mission to the UE which camps in these dedicated places can solve this requirement properly. 

In addition, RAN3 may need explicit definition on the HIGH SPEED UE in this high speed scenario before further discussing on the enhancement. Currently there is no certain&clear common understanding / agreement on what kinds of high speed belongs to in this scenario.

Observation 4: RAN3 does not have certain definition agreement on the high speed UE we discussed in QoE high speed scenario.

Different UE may have different criteria for the high speed in different scenarios. And whether the speed criteria rule defined in TS 38.304 for cell reselection can be directly used in this high speed scenario shall be further checked by both RAN3 and RAN2. E.g. One condition may belong to high speed for cell reselection but belong to low speed for QoE.

In addition, based on the current definition by RAN2 on cell selection and cell re-selection in TS38.304, UE only performs cell selection and cell reselection when UE is in either RRC_INACTIVE or RRC_IDLE. But the discussion on QoE high speed scenario is only based on Rel-17 NR QoE mechanism which can only be performed in RRC_CONNECTED. 

Unless RAN3 makes further clarification on the definitions on high speed scenario(e.g. whether mobility status in TS 38.304 can be used for QoE, which kind of speed shall be used for high speed scenario), Based on our current understanding, collecting QoE data from high speed scenario can also based on OAM implementation. No essential enhancement is needed.

Observation 5: The mobility status in TS 38.304 is defined by RAN2 and is used for the evaluation cell reselection which only performs in either RRC_IDLE or RRC_INACTIVE. Whether it can be directly used in QoE high speed scenario shall be further checked by RAN3(and RAN2).

Observation 6: The definition of the high speed(e.g. threshold, relative speed, absolute speed) RAN3 used for high speed scenario is not clear.

Proposal 4: Collecting QoE data only from high speed UE can be base on implementation. No enhancement is needed.

3. Conclusion

Observation 1: Either TAI list or CGI list is defined for the area limitation for both QoE and MBS.

Observation 2: LocationFilter which is used for UE app layer to evaluate the QoE session area limitation can be consisted by CGI list for existing QoE service types.
Proposal 1: MBS service area can be expressed by QoE area scope IE. No enhancement is needed in Rel-18.

Observation 3: When UE switches to RRC_CONNECTED, UE may send necessary info about a configured QoE measurement, OAM will perform the proper procedure(e.g. re-configure QoE configuration to new serving gNB) based on the received info.
Proposal 2: For UE based solution, how to treat the configured QoE measurement when UE switches to RRC_CONNECTED depends on NW decision after NW receives the UE’s uploaded QoE info in RRC_CONNECTED. 
Proposal 3: Collecting QoE data only from HSDN cells can be achieved by configuring proper area scope of this QoE session. No enhancement is needed.
Observation 4: RAN3 does not have certain definition agreement on the high speed UE we discussed in QoE high speed scenario.

Observation 5: The mobility status in TS 38.304 is defined by RAN2 and is used for the evaluation cell reselection which only performs in either RRC_IDLE or RRC_INACTIVE. Whether it can be directly used in QoE high speed scenario shall be further checked by RAN3(and RAN2).

Observation 6: The definition of the high speed(e.g. threshold, relative speed, absolute speed) RAN3 used for high speed scenario is not clear.

Proposal 4: Collecting QoE data only from high speed UE can be base on implementation. No enhancement is needed.

Annex A   Sections in TS 38.413

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

	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
	M
	
	
	

	>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.

	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.


	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.


9.3.1.209
MBS Service Area information

This IE contains MBS service area information.

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

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI
	M
	
	9.3.1.7
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>TAI 
	M
	
	9.3.3.11 
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.


Annex B   Sections in TS 26.114

16.3.1
QoE metrics reporting management object

The following nodes and leaf objects in figure 16.1 shall be contained under the 3GPP_MTSIQOE node if an MTSI client supports the feature described in this clause (information of DDF for this MO is given in Annex I):
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Figure 16.1: MTSI QoE metrics management object tree

Node: /<X>
This interior node specifies the unique object id of a MTSI QoE metrics management object. The purpose of this interior node is to group together the parameters of a single object. 

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

The following interior nodes shall be contained if the MTSI client supports the "MTSI QoE metrics Management Object". 

<<<<skip unrelated content>>>>
/<X>/<LocationFilter>

When present, this element indicates the geographic area(s) or location(s) where quality metric collection is requested. When not present, quality metric collection is requested regardless of the device’s location. The LocationFilter element comprises one or more instances of any combination of targeted cell-IDs, polygons and circular areas.Each cell-ID entry in LocationFilter is announced in cellList, and each polygon and circular area entry is announced in the polygonList or and circularAreaList elements, respectively.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/<LocationFilter>/CellList

This element specifies a list of cell identified by the CGI (i.e., NCGI, ECGI, CGI).

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: a list of CGI.

/<X>/<LocationFilter>/PolygonList

This leaf specifies a list of shapes defined as ‘Polygon’ by OMA MLP [159].

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: a list of ‘Polygon’ defined by OMA MLP [159].

/<X>/<LocationFilter>/Polygon_Conf_Level 

This leaf indicates the probability in percent that the MTSI client is located in the corresponding polygon area specified by leaf ‘PolygonList’. It is defined as ‘lev_conf’ by OMA MLP [159]. If not present, it has default value of 60.

-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get 

-
Values: ‘lev_conf’ defined by OMA MLP [159].

/<X>/<LocationFilter>/CircularAreaList

This leaf specifies a list of shapes defined as ‘CircularArea’ by OMA MLP [159].

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: a list of ‘CircularArea’ defined by OMA MLP [159].

/<X>/<LocationFilter>/Circular_Conf_Level

This leaf indicates the probability in percent that the MTSI client is located in the corresponding circular area specified by leaf ‘CircularAreaList’. It is defined as ‘lev_conf’ by OMA MLP [159]. If not present, it has default value of 60.

-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get 

-
Values: ‘lev_conf’ defined by OMA MLP [159].

/<X>/<LocationFilter>/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get


