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Introduction

In previous RAN3 meeting, RAN3 has mainly discussed how to treat MBS in R18 QoE field. An LS has been sent to both SA4 and SA5 asking their views on this issue. No agreement has been made in previous meeting. 

The intention of this contribution is to summarize the issues left in this section(e.g. 11.2 Support for New Service Type and RRC_INACTIVE/RRC_IDLE states) and provide our views on how to complete our discussion before the end of this release.

Discussion
In this tdoc, we will further explain our view on different remaining issues in this section.

 How to handle MBS in Rel-18 QoE

Till now, two LS has been sent to both SA4 and SA5 in previous RAN3 meetings. 

In one(R3-233457) of the LS which was sent to SA4&SA5 in last meeting, RAN3 request SA WGs to answer whether MBS can be treated as either a new service type(e.g. parallel with the existing R17 defined ones) or a kind of new data transportation method for the existing service types in Rel-18 QoE field. In other one(R3-232079), RAN3 asked SA5(and cc RAN2) whether OAM aware MBS Service area and whether QoE data can be configured and/or reported per MBS session ID(s). 

It is clear that RAN3 has spent some time on trying to digging out the result of above questions all by RAN3 itself and decided to send LS to relevant WGs, we prefer to postpone the discussion on the MBS QoE issues which have been covered by the above two LS at least in this meeting. No matter which branch RAN3 finally selects for the MBS QoE in these issue, the stage 2&3 design is clear enough. The saved time budget in this part can be used to support other subsections in this WI.

Observation 1: It is proposed for RAN3 to postpone the discussion of the following topics in this meeting until RAN3 receives the reply LS from other WGs:

(R3-233457) How to treat MBS in Rel-18 QoE(service type or communication service).
(R3-232079) The relationship between MBS info(e.g. MBS service area, MBS session ID) and MBS QoE. 
 How to handle Area Scope of MBS QoE in 3 RRC states 

In previous meeting, some companies have provided their views on this topic. In Rel-17, because the NR QoE can only perform in RRC_CONNECTED, it is not hard for NW to perform the area scope checking for a NR QoE session. However, it is clear that companies prefer to introduce a MBS BC QoE which can perform QMC regardless of the RRC states. NW can not perform the area scope checking in time when the UE is in RRC_IDLE. Different alternatives are expected to be discussed. In this report, we summarize the possible options about how to handle the area scope checking with our brief analyzation on spec impact in each relevant WGs and hope it can gives us a better view.

	#
	Alternative
	R3 specs impact
	R2 specs impact
	SA4/5 impact

	1
	IDLE/INACTIVE by UE (AS layer). 

CONNECTED by NG-RAN node(legacy).
	Depends on whether Area Scope  will be enhanced for MBS. 

If not,  no additional specs  impact.
	Add Area Scope in AS layer and UE behavior.

Interaction with APP layer needed.


	Interaction between AS layer and APP layer required. E.g. after receiving configuration, APP layer starts session and checks with AS layer whether it is within Area Scope, starts record session when receiving positive feedback.

	2
	Area Scope checking is handled by UE (AS layer) in all states.
	NW needs to check whether this QoE is about MBS. For MBS QoE, area scope is not stored at RAN side. Additional regulation for the  MBS QoE area scope handling is needed during handover.
	Add Area Scope in AS layer and UE behavior

Interaction with APP layer needed.
	Interaction between AS layer and APP layer required. E.g., after receiving configuration, APP layer starts session and checks with AS layer whether it is within Area Scope, starts record session when receiving positive feedback.

	3
	IDLE/INACTIVE by UE (APP layer). CONNECTED by NG-RAN node(legacy).
	Depends on whether Area Scope will have new info for MBS QoE.

If not, no additional specs impact.
	Within current specs, in this case Area Scope is within container.
	when starts corresponding session, UE App Layer first checks whether UE is in idle/inactive states, if so, it continue checks Area Scope.

	4
	Area Scope checking is handled by UE (APP layer) in all states without  NG-RAN node checking in CONNECTED state.
	Area scope of MBS QoE is not need to be explicitly transported in XnAP or NGAP. Additional regulartion for the  MBS QoE area scope handling is needed during handover.
	Within current specs, in this case Area Scope is within container.
	For MBS QoE, UE always checks Area Scope when starts corresponding session.



	5
	Area Scope checking is handled by UE (APP layer) in all states with  NG-RAN node checking in CONNECTED state.
	Depends on whether Area Scope may be enhanced for MBS.

If not, no additional specs impact.
	Within current specs, in this case Area Scope is within container.
	For MBS UE always checks Area Scope when starts corresponding session.


Table 1. How to handle Area Scope of MBS QoE

To have a better view before companies further discuss this topic, we list the potential spec impact in not only RAN3, but also RAN2 and SA4/5. From our point of view, we are open to discuss all alternatives. Considering the limited TU in this WI, based on the current summary we have, we prefer to support the alternative with the minimum spec impact and maximum re-use the legacy mechanism.
Proposal 1: RAN3 discusses how to handle the MBS Area scope based on the alternatives shown in the table.

Proposal 2: It is proposed for RAN3 to confirm that:

UE is responsible for area scope checking for MBS BC QoE when UE is in non-connected states.

Legacy mechanism on area scope checking is used for MBS BC QoE when UE is in connected state.

 LS from RAN2 for QoE Area Scope  

In addition, before this meeting, LS(R3-233711) from RAN2 on QoE area scope has been received. RAN2 asked their question on the presence(It is still M in the old version) of the QoE Area Scope in TS38.413. In previous RAN3 meeting, we have confirmed to correct the presence of Area Scope IE in QoE from M to O because of the handover. We may send a reply LS to RAN2 and SA4/5 our updated version of this IE. A draft reply LS is prepared in our another contribution and can be discussed as baseline.

Proposal 3: RAN3 discusses how to reply RAN2 LS and considers the attached draft LS as baseline.

 Selection policy vs Assistance information  

Based on the SA5 LS(R3-231120), companies in RAN3 prefer to further check the selection policy of the buffered QoE data in case of limited storage. Before we further discuss how to handle the selection policy in RAN3, we encourage companies to discuss the difference between the selection policy and assistance info(has been discussed in RAN3). If they are the same thing with different names or the selection policy is covered by the assistance information, then, it is unnecessary for us to discuss the same topic in two subsections in this WI. In addition, RAN3 has sent an LS to SA5 on the assistance information, we do not need to spend time on this selection policy. Our decision on this part can rely on SA5 feedback.

Proposal 4: RAN3 decision on the selection policy can wait for SA5 feedback if companies believe that the selection policy is covered by the assistance information.

On the other hand, if companies believe there is no overlapping between selection policy and assistance data, we may further discuss how to handle this issue in RAN3. Currently，RAN2 has discussed to use AS layer handle the QoE buffer for non-connected states. And companies in RAN2 admitted that the current buffer size of 64 kBytes is unlikely to be sufficient for IDLE/INACTIVE state QoE. That's the reason why RAN2 sent LS to SA5 and asked whether selection policy exists for reporting/discarding QoE data due to limited storage space.

Observation 2: Companies in RAN2 are discussing how to treat the QoE reports based on the limited size buffer when UE is in non-connected states.

Compared with the RRC_CONNECTED UE, there is less limitation on mobility for UE in either RRC_INACTIVE or RRC_IDLE state. Thus, it is possible that UE may collect more relative no valuable enough QoE data when UE in non-connected states. Considering that not all measurement reports are useful for the core network, we think that pre-filtering can be carried out when the measurement report is uploaded. Therefore, when the AS layer buffer starts caching, the application layer determines whether the measurement report needs to be transferred to the AS layer based on the service priority or some metrics of the QoE report. In other words, only measurement reports that meet certain conditions are uploaded to the core network. It can not only improve the efficiency of transmitting measurement reports, but also reduce the use of wireless resources and the buffer size.

Proposal 5: Selection policy shall be handled by APP layer. RAN3 may further discuss this aspect based on RAN2 progress.

 CN vs UE based solution for MBS QoE  
As we explained in previous meetings, we prefer to consider the MDT mechanism as baseline in MBS QoE especially for the IDLE mode handling. We don’t think there is enough benefit to let CN store the configured broadcast QoE. UE stored the QoE configuration(e.g. re-use logged MDT mechanism) at RRC_IDLE state can fully handle the IDLE QoE measuring and reporting requirement.

Minimize CN impact

CN stores the IDLE UE’s QoE configuration has high CN impact. Other WGs may also be involved for this solution. Meanwhile, UE based solution will not either introduce extra procedure or extra impact on CN.

Potential high load at CN side

Considering one UE may be configured multiple QoE configurations, CN has to store multiple QoE configurations for one IDLE UE. With larger and larger QoE configuration container size, the CN burden may be much larger than before. What’s worse, the number of UE which supports IDLE QoE may also increase sharply due to the deployment of the NR MBS and NR QoE, which may cause higher storage&management burden at CN side. In addition, CN enhancement on IDLE QoE configuration storing is not RAN3’s duty. Before RAN3 agrees to use CN-based solution, a query LS on whether the CN load is acceptable& valuable shall be forwarded to the related WGs.

Observation 3: CN-based solution has CN impact and shall be confirmed by other related WGs.

Security concern for UE based solution
In previous meeting, some companies had concern on the security issue for the UE based solution. Based on our understanding, such mechanism has been used in logged MDT field for years without any security issue. We dont think any security issue will be detected in IDLE QoE if we re-use logged MDT mechanism. 

Observation 4: In logged MDT field, there is no security issue to keep the configuration at IDLE UE side.

In short, the RRC_IDLE UE is responsible for the QoE configuration handling. With the agreement we made on which info shall be avaiable in new gNB. UE needs to provide at least following info to its new serving gNB:
QoE reference

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

RRC level ID
Proposal 6: UE shall provide the following info for configured MBS BC QoE to new serving gNB when UE switches from RRC_IDLE to RRC_CONNECTED:

QoE reference

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

RRC level ID
Considering the UE based solution has RAN2 impact, RAN2 shall be informed after RAN3 made such decision. The content of this part is also covered by our draft LS. Detail can be checked in attached and be discussed as baseline.

 Supporting for high mobility scenario  

In previous meeting, companies discussed different cases for high mobility scenario. Two issues shall be discussed in this meeting.

For confining the QoE measurements to HSDN cells, RAN3 shall discuss whether to introduce the HSDN-wide indicator, to use exisiting area scope, or other new enhancements if needed.

RAN3 shall further clarify the meaning of the “high mobility” and what kinds of high mobility shall be enhanced for NR QoE.

How to handle the QoE measurement in HSDN cells?

From our point of view, HSDN cells can be handled by the OAM before the determination of the QoE area scope. Collecting QoE measurement data can be easily achieved by setting a proper QoE area scope of this QoE session. 

In addition, as we always explained, a legal UE which fulfills the high mobility scenario can only be found in limited use case and certain area(e.g. high speed railway system). OAM can flexible configure the QoE to the UE which is in these special locations. 

Observation 5: OAM is able to determine the area scope of a QoE configuration by using HSDN cells and configure the QoE to UE in special places.
In addition, introducing “HSDN wide indicator” may cause another issue. Some companies have some concern on the current area scope is not large enough for the high mobility scenario. With the further limitation of the “HSDN wide indicator”(collect QoE data only in the subset of configured area scope), the valid area scope will be much smaller than the current defined. 

Observation 6: “HSDN wide indicator” is not good enough and may cause the smaller range of valid QoE area scope.  

Based on above explanation, no further enhancement is needed. 

Proposal 7: Collecting QoE data only from HSDN cells can be achieved by configuring proper area scope of this QoE session. No enhancement is needed.

Meaning of “high mobility”

2 kinds of understanding for the “high mobility”:

This mobility status is defined by RAN2 in TS 38.304. This reflect the UE status in 3GPP network.
It is the speed info of a UE. This reflects a kinds of velocity in real world.

For the first one, different UE may have different criteria for the high mobility in different scenarios. And whether the mobility criteria rule defined in TS 38.304 for cell reselection can be directly used in this high mobility scenario shall be further checked by both RAN3 and RAN2. E.g. One condition may belong to high mobility for cell reselection but belong to low mobility 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 mobility scenario(e.g. whether mobility status in TS 38.304 can be used for QoE, which kind of mobility shall be used for high mobility scenario), Based on our current understanding, collecting QoE data from high mobility scenario can also based on OAM implementation. No essential enhancement is needed.

Observation 7: The mobility status in TS 38.304 is defined by RAN2 and is used for the evaluation cell selection/reselection which only performs in either RRC_IDLE or RRC_INACTIVE. Whether it can be directly used in QoE high mobility scenario shall be further checked by RAN3(and/or by RAN2).

For the second one, on the first hand, the high velocity only performs in certain places. Detail explanation can be found above. On the other hand, it is clear that based on the current MDT mechanism, NW can get the UE velocity info with UE permission from MDT collected data. Hence, with the assistance of the QoE and MDT alignment function, NW can filter the QoE measurement data when UE is in the high velocity status.

Observation 8: NW can collect the QoE measurement data which is generated by UE in high velocity by using defined QoE and MDT alignment function.
Proposal 8: No enhancement is needed for the QoE collection in either high velocity scenario or high mobility scenario.
3. Conclusion

In this contribution , proposals and observations are:

Observation 1: It is proposed for RAN3 to postpone the discussion of the following topics in this meeting until RAN3 receives the reply LS from other WGs:

(R3-233457) How to treat MBS in Rel-18 QoE(service type or communication service).
(R3-232079) The relationship between MBS info(e.g. MBS service area, MBS session ID) and MBS QoE. 
Proposal 1: RAN3 discusses how to handle the MBS Area scope based on the alternatives shown in the table.

Proposal 2: It is proposed for RAN3 to confirm that:

UE is responsible for area scope checking for MBS BC QoE when UE is in non-connected states.

Legacy mechanism on area scope checking is used for MBS BC QoE when UE is in connected state.

Proposal 3: RAN3 discusses the how to reply RAN2 LS and considers the attached draft LS as baseline.

Proposal 4: RAN3 decision on the selection policy can wait for SA5 feedback if companies believe that the selection policy is covered by the assistance information.

Observation 2: Companies in RAN2 are discussing how to treat the QoE reports based on the limited size buffer when UE is in non-connected states.

Proposal 5: Selection policy shall be handled by APP layer. RAN3 may further discuss this aspect based on RAN2 progress.

Observation 3: CN-based solution has CN impact and shall be confirmed by other related WGs.

Observation 4: In logged MDT field, there is no security issue to keep the configuration at IDLE UE side.

Proposal 6: UE shall provide the following info for configured MBS BC QoE to new serving gNB when UE switches from RRC_IDLE to RRC_CONNECTED:

QoE reference

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

RRC level ID
Observation 5: OAM is able to determine the area scope of a QoE configuration by using HSDN cells and configure the QoE to UE in special places.
Observation 6: “HSDN wide indicator” is not good enough and may cause the smaller range of valid QoE area scope.  

Proposal 7: Collecting QoE data only from HSDN cells can be achieved by configuring proper area scope of this QoE session. No enhancement is needed.

Observation 7: The mobility status in TS 38.304 is defined by RAN2 and is used for the evaluation cell selection/reselection which only performs in either RRC_IDLE or RRC_INACTIVE. Whether it can be directly used in QoE high mobility scenario shall be further checked by RAN3(and/or by RAN2).

Observation 8: NW can collect the QoE measurement data which is generated by UE in high velocity by using defined QoE and MDT alignment function.
Proposal 8: No enhancement is needed for the QoE collection in either high velocity scenario or high mobility scenario.

