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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we discuss the remaining issue on the area scope checking for MBS QoE collection in the last meeting:
	Report after offline:
· Huawei clarifies that companies think that current procedure is simple/sufficient and the changes may impact SA5. It is suggested to postpone the issue until the next meeting to let companies check with their SA5 colleagues.

H079 is postponed till next meeting



2. Area scope checking for MBS QoE collection
[bookmark: _Ref131674149]In Rel-17 QoE measurement, the network decide whether to send the QoE measurement configuration to UE based on the area scope received from OAM/CN. UE receives the services via the serving cells. 
For MBS QoE measurement in RRC_IDLE/INACTIVE, RAN2 has agreed it is UE to check the area scope. In the last meeting, the remaining issue is the definition of the area scope.  Does the area scope indicate the cells where UE receives the service or the cells where UE camps?
In the last meeting, this issue is postponed. RAN2 suggests to check the definition of area scope in SA5. 
According to TS 28.405, SA5 only specifies that the area scope defines the area where the QMC shall take place. In our understanding, SA5 also does not consider the MBS QoE measurement in RRC_IDLE/INATIVE.
	[bookmark: _Toc42758788][bookmark: _Toc42759195][bookmark: _Toc162445529]5.4	Area scope (CM)
The area scope parameter defines the area in terms or cells or Tracking Area/Routing Area/Location Area where the QMC shall take place. If the parameter is not present the QMC shall be done throughout the PLMN specified in PLMN target.
The area scope parameter in UMTS is either:
-	List of cells, identified by CGI. Maximum 32 CGI can be defined.
-	List of Routing Area, identified by RAI. Maximum of 8 RAIs can be defined.
-	List of Location Area, identified by LAI. Maximum of 8 LAIs can be defined.
The area scope parameter in LTE is either:
-	list of cells, identified by E-UTRAN-CGI. Maximum 32 CGI can be defined.
-	List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined. 
The area scope parameter in NR is either:
-	list of cells, identified by N-CGI. Maximum 32 NCGI can be defined.
-	List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined.
The parameter is mandatory if area based QMC is requested.



Observation 1: The definition of area scope in SA5 also does not consider the MBS QoE measurement in RRC_IDLE/INACTIVE.

In MBS broadcast, UE can receive the MBS services via the neighbour cells. If UE checks area scope only based on the camped cell, network cannot collect the MBS broadcast performance of UEs which are receiving MBS broadcast from these target areas as shown in Figure 1. For example, UE#1 will not collect the MBS QoE measurement even if it is receiving the MBS service#1.
[image: ]
[bookmark: _Ref165887107]Figure 1

In the last meeting, some companies think that if the area scope checking is performed only based on the camped cells, operators can configure a reasonable area, e.g. the area includes Cell#1, #2 and #3. And then UEs can collect QoE measurements as much as possible. For this direction, we see some issues:
· Firstly, it may increase the signalling overhead in Uu interface 
· Secondly, RAN2 has limited the number of cell/TAC lists in the area scope. If the operators need to configure larger areas than the MBS service area, the operators cannot configure the suitable cell/TAC lists in some scenarios
· Thirdly, it may waste more UE power. As shown in Figure 2, operators may only want to collect the QoE measurement results of MBS service#1. If operators configure the area scope to include cell#1, UEs that receives the MBS service#2 may start the QoE measurement, and then operators will receive the QoE results of MBS service#2 but such reports are not useful for operators
[image: ]
[bookmark: _Ref165887148]Figure 2

Observation 2: There are some drawbacks if the UE should not only check the area scope only based on the camped on cell for MBS QoE collection in idle/inactive state.

In the last meeting, some companies suggest to check the MBS service cells only upon the cell reselection. The motivation is to reduce the complexity of UE. In our understanding, there are only two cases that UE needs to re-check the MBS service cells when UE camps on the same cell.
Case 1: UE changes the MBS service cells for the same MBS broadcast service. For example, UE receives the MBS broadcast service#1 via cell#1. After a while, UE receives the MBS broadcast service#1 via cell#2 due to the moving of UE.
Case 2: UE starts the receiving of new MBS broadcast service#2 via cell#2 while is receiving the MBS broadcast service#1 via cell#1

[image: ]
Figure 3
For case 1, UE has started the receiving of MBS service#1 before the cell changes. According to the previous agreements, the application layer only consider the inside area/outside area for non-ongoing QoE measurement session. Therefore UE does not need to check the area scope in case 1.
In our understanding, case 2 has high requirement for UE capabilities, and thus it may be a corner case. For this case, we think one simple solution is that if any of MBS service cells belong to the area scope, the UE is within the area scope. Otherwise UE is out of the area scope.
Proposal 1: RAN2 discuss the following solutions 
· Solution 1: UE checks the area scope when the cells receiving the MBS broadcast service changes.
· Solution 2: UE checks the area scope upon cell reselection.
Proposal 2: RAN2 to discuss the following rule for area scope checking:
if any of MBS service cells belong to the area scope, UE is within the area scope. Otherwise, the UE is out of the area scope.

3. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this contribution, we discuss the area scope of MBS QoE measurement, and propose the following:
Observation 1: The definition of area scope in SA5 also does not consider the MBS QoE measurement in RRC_IDLE/INACTIVE.
Observation 2: There are some drawbacks if the UE should not only check the area scope only based on the camped on cell for MBS QoE collection in idle/inactive state.

Proposal 1: RAN2 discuss the following solutions 
· Solution 1: UE checks the area scope when the cells receiving the MBS broadcast service changes.
· [bookmark: _GoBack]Solution 2: UE checks the area scope upon cell reselection.
Proposal 2: RAN2 to discuss the following rule for area scope checking:
if any of MBS service cells belong to the area scope, UE is within the area scope. Otherwise, the UE is out of the area scope.

For P1 and P2, we also provide text proposals in section 4.

4. Annex TP for solution 1
[bookmark: _Toc162894302]5.5b	Application Layer Measurements in RRC_IDLE/RRC_INACTIVE
[bookmark: _Toc162894303]5.5b.1	Area handling and storing of Application Layer Measurement reports in RRC_IDLE/RRC_INACTIVE
[bookmark: _Toc162894304]5.5b.1.1	General
This procedure specifies the area handling and storing of application layer measurement report containers by a UE in RRC_IDLE and RRC_INACTIVE that has an application layer measurement configuration with appLayerIdleInactiveConfig configured.
[bookmark: _Toc162894305]5.5b.1.2	Initiation
While in RRC_INACTIVE and RRC_IDLE state, the UE shall:
1>	store any previously or subsequently received application layer measurement report containers associated with the measConfigAppLayerId for which not all segments, or full message, has been submitted to lower layers for transmission;
NOTE:	The UE continues storing application layer measurement report containers for MBS broadcast service in RRC_CONNECTED as long as stored application layer measurement configurations/reports have not been retrieved.
1>	if the memory reserved for storing application layer measurement report containers becomes full:
2>	if the reports are associated with a configuration including appLayerMeasPriority:
3>	discard reports in priority order where reports with the lowest priority are discarded first, and among reports with equal associated priority, discard reports in the order they were received, where older reports are discarded first;
2>	else:
3>	discard reports in the order they were received, where older reports are discarded first;
1>	if qoe-AreaScope is configured:
2>	if the cell where the UE receives the service when the UE transits from RRC_CONNECTED state to RRC_INACTIVE or RRC_IDLE state  is part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being inside the area;
2>	if the cell where the UE receives the service when the UE transits from RRC_CONNECTED state to RRC_INACTIVE or RRC_IDLE state is not part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being outside the area.
2>	if the UE starts to receive a related MBS service onre-selects to a new cell and any cells where the UE receives the service which isare part of the area indicated by qoe-AreaScope and all the previous cells where UE received the service  was were not part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being inside the area;
2>	if the UE starts to receive a related MBS service onre-selects to a new cell and all cells where the UE receives the service which isare not part of the area indicated by qoe-AreaScope and any the previous cells where UE received the service was were part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being outside the area.


5. Annex TP for solution 2
5.5b	Application Layer Measurements in RRC_IDLE/RRC_INACTIVE
5.5b.1	Area handling and storing of Application Layer Measurement reports in RRC_IDLE/RRC_INACTIVE
5.5b.1.1	General
This procedure specifies the area handling and storing of application layer measurement report containers by a UE in RRC_IDLE and RRC_INACTIVE that has an application layer measurement configuration with appLayerIdleInactiveConfig configured.
5.5b.1.2	Initiation
While in RRC_INACTIVE and RRC_IDLE state, the UE shall:
1>	store any previously or subsequently received application layer measurement report containers associated with the measConfigAppLayerId for which not all segments, or full message, has been submitted to lower layers for transmission;
NOTE:	The UE continues storing application layer measurement report containers for MBS broadcast service in RRC_CONNECTED as long as stored application layer measurement configurations/reports have not been retrieved.
1>	if the memory reserved for storing application layer measurement report containers becomes full:
2>	if the reports are associated with a configuration including appLayerMeasPriority:
3>	discard reports in priority order where reports with the lowest priority are discarded first, and among reports with equal associated priority, discard reports in the order they were received, where older reports are discarded first;
2>	else:
3>	discard reports in the order they were received, where older reports are discarded first;
1>	if qoe-AreaScope is configured:
2>	if the cell where the UE receives the service when the UE transits from RRC_CONNECTED state to RRC_INACTIVE or RRC_IDLE state  is part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being inside the area;
2>	if the cell where the UE receives the service when the UE transits from RRC_CONNECTED state to RRC_INACTIVE or RRC_IDLE state is not part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being outside the area.
2>	upon cell reselection, if the UE re-selects to a new cellany cells where the UE receives the service which isare part of the area indicated by qoe-AreaScope and all the previous cells where UE received the service  was were not part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being inside the area;
2>	upon cell reselection, if the UE re-selects to a new cell all cells where the UE receives the service which isare not part of the area indicated by qoe-AreaScope and any the previous cells where UE received the service was were part of the area indicated by qoe-AreaScope:
3>	inform upper layers of being outside the area.
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