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1. Introduction
This paper presents our views for Rel-17 NR QoE management and optimizations for diverse services work item scope. It also evaluates the work load with regards to the allocated TUs.
2. Discussion for WI scope
2.1
Recommended solutions from the TR 38.890 [1]

In the TR 38.890 [1] for the SI NR QoE [2], the conclusion part captures the following text:

The following features are recommended by RAN3 to be specified in Rel-17 normative phase:

-
Signalling-based activation/deactivation

-
Management-based activation/deactivation

-
QoE measurement handling at RAN overload

-
Multiple QMC support

-
QoE continuity for intra-RAT mobility

-
QoE measurement in RRC_INACTIVE
-
RAN visible QoE

-
Per-slice QoE measurement

-
Alignment of MDT and QoE measurements

The following feature is recommended by RAN3 to be deprioritized in Rel-17 normative phase:

-
QoE continuity for Inter-system mobility
-
QoE measurement in RRC_IDLE
-
QoE continuity for Inter-RAT mobility
-
QoE support for MR-DC
2.2
Reserved TU from RAN#90-e meeting
According to the RAN planning for Release 17 [3], there were some considerations on TU allocations for potential WI. To be more specific, the reserved TUs for RAN2 and RAN3 for WI phase are listed as below:

Table 1: reserved TUs in RAN2 for potential WI on NR QoE ([3])
	20Q4
	21Q1
	21Q2
	21Q3
	21Q4
	22Q1

	112
	113
	113B
	114
	115
	115B
	116
	117

	 
	
	0.5
	0.5
	0.5
	0.5
	0.5
	 


Table 2: reserved TUs in RAN3 for potential WI on NR QoE ([3])
	21Q1
	21Q2
	21Q3
	21Q4
	22Q1

	111
	112
	113
	113b
	114
	115

	 
	1
	1
	1
	1
	1


2.3
Estimated workload for recommended solutions
Even if the recommended solutions are clearly listed in the TR 38.890 [1], the scope and feasibility may need further careful check, especially on the potential workload for RAN2 and RAN3, and also for cross-WG work.
Firstly, the table 3 lists our overview about the estimated workload. Secondly, detailed analysis on the workload is provided just below the table;
Table 3: Estimated workload for recommended solutions
	Features
	Scope
	RAN2 workload
	RAN3 workload

	Config/report
Signalling-based & Management-based activation/deactivation
(for connected solutions)
	Support Signalling-based activation/deactivation and Management-based activation/deactivation QMC assuming common solutions in RAN2.

(1) re-use LTE baseline; (2) SRB4 (FFS for MR-DC); (3) Multiple QMC support; (4) Segmentation of QoE report
	(1) Low; (2)(3)(4) Moderate
	(1) Low; (2)(3)(4) Few

	Config/report (for idle/inactive solutions)
	MBS QoE (more like another “logged MDT”)

MBS is a Rel-17 WI, not yet finalized, and with a huge workload.
	High
	High

	QoE handling
	Release/setup: follow LTE. Pause/resume are new functions.
	High
	High

	Override solution
	Management based QoE configuration should not override signalling based QoE configuration. Connected: follow LTE. Idle/inactive: R17 MDT is discussing similar issue.
	Moderate
	Low

	Mobility
(QoE continuity for intra-RAT mobility)
	Connected mobility: 3 options already identified by RAN2 for further discussion.

Inactive mobility: UE stores its QoE configuration upon state transition to Inactive and context fetch between network nodes.
	High
	High

	RAN visible QoE
	New solutions and other WGs are very likely to be involved.
	High
	High

	Radio+QoE
	The correlation of radio and QoE can be done in UE or network side. In the summary paper R2-2102367 [6], there are 4 options identified for potential further discussion.
	High
	High

	Per-slice QoE measurement
	3 solutions are captured in the QoE TR and other WGs are very likely to be involved.
	Depends on the solution
	High

	Other - QoE continuity for Inter-RAT mobility
	Solutions are to ensure the QMC continuity between RATs
	High
	High

	Other – QoE support for MR-DC
	Allows SN to configure/collect QoE reports.
	Moderate
	Moderate

	Other – QoE continuity for Inter-system mobility
	Similar as for Inter-RAT mobility
	High
	High


Note: the last three items were not recommended according to TR conclusion.
Config/report for Signalling-based & Management-based activation/deactivation (for connected solutions)

· This part mainly impacts RAN2. Generally the workload is moderate
· For segmentation of QoE report, RAN2#113-e did not formally conclude on it, and the benefit/solution/impacts are not clear so far, so this feature should be de-prioritized or even be put to future release
· This includes the Multiple QMC support.
Config/report (for idle/inactive solutions)

· RAN2#113-e just quickly went through the feature, but feasibility and details were not discussed. Unlike other services, MBS is performed in Idle and Inactive states, so the MBS QoE collection would require a solution different than LTE QoE solution. MBS QoE solution may be considered as another “logged MDT”, and thus the workload will be quite high for RAN2, RAN3 and other WGs.
· Generally, we prefer to move MBS QoE to future release for both RRC IDLE and RRC INACTIVE.
QoE handling

· Pause/resume is captured in the TR. At RAN2#113-e, some discussions on solution details were made, and it is seen that this new mechanism not only involves considerable RAN2 work, but also involves other WGs like CT1 and SA5. So the workload is high.
Override solution
· The QoE TR just captures a single requirement: Management based QoE configuration should not override signalling based QoE configuration. But there were no discussions on solutions.
· It depends on how basic NR QoE solutions look like, e.g. whether NR QoE supports QoE collection in connected, idle and inactive states. In addition, in Rel-17 WI SON and MDT, there is ongoing discussion on the similar requirement, and the current situation is that UE based override solution will be further discussed in RAN2 for logged MDT.
· Generally, override solution may require moderate or low workload.

Mobility (QoE continuity for intra-RAT mobility)
· This feature is complicated, and both RAN2 and RAN3 had discussions for the past RAN WGs meetings.
· At RAN2#113-e, RAN2 agreed on some candidate solutions and all have been captured in the QoE TR. For these options, there were some supports and concerns from companies. In addition, the feature involves both RAN2 and RAN3. So the workload is high.

RAN visible QoE

· This feature is totally new to both RAN2 and RAN3, and even other WGs like SA5, SA4.
· One key point is that whether any QoE metric for RAN visible purpose is useful remains unclear, i.e. “In general, whether any metric is beneficial for RAN when it is visible to RAN, should be studied per metric in the normative phase.” mentioned in the QoE TR. An approach of “Study in a work item” may lead to un-controlled load. 
· So the workload is high.
Radio+QoE

· RAN2#113-e had some discussions on the correlation of radio and QoE. Due to lack of time, the summary paper in [6] captures some analysis, but RAN2 did not formally conclude on it. Furthermore, “Radio-related information” also includes network side information which has not been discussed in detail in RAN3.
· So the workload is high
Per-slice QoE measurement
· In the QoE TR, 3 solutions are captures and there is a comparison table. Both RAN2 and RAN3 are involved for this feature, and the main work should be in RAN3, and other WGs should also be involved.
· Hence, the workload is high for RAN3 and for RAN2 it depends largely on RAN3 decisions
Other - QoE continuity for Inter-RAT mobility

· The QoE TR captures the following analysis for this feature
QoE measurement reporting continuity in intra-system inter-RAT mobility scenarios should therefore be prioritized in Rel-17. QoE measurement reporting continuity in inter-system mobility scenarios may be handled in Rel-18. Appropriate action for the case where the target RAT does not support the source RAT configurations (including QoE configuration) is to be defined in normative phase in coordination with RAN2. Other issues requiring clarification in normative phase include how the area scope is configured to cover inter-RAT mobility, how service continuity is dealt together with QoE measurements for intra-RAT inter-node mobility, how the target RAT/system knows if the source side has configured the QoE measurement for the concerned UE.
· This feature involves different RATs, and normally it requires both RAN and CN to check solutions. So the workload is high
Other – QoE continuity for Inter-system mobility
· The same conclusion from the TR as for inter-RAT mobility above applies.
· Similar as the analysis for inter-RAT mobility, the workload is high
Other – QoE support for MR-DC

· During SI phase, this feature is mainly about whether SN can configure and collect QoE reports from the UE side. The motivation is that for MR-DC cases, if MN is overloaded but SN is not, it may be beneficial for SN to collect QoE reports from the UE
· The workload is moderate, it can refer to basic QoE solutions (i.e. for SA case)
2.4
Estimated cross-WG work for recommended solutions
For LTE QoE feature, there were some interactions between RAN2/RAN3 and other WGs, e.g. SA4, SA5, CT1. During SI phase, some cross-WG work has been initially disucssed during previous RAN WGs meetings.

In table 4, we summarize the cross-WG work and also detailed analysis.
Table 4: Estimated cross-TSG work for recommended solutions
	Features
	Impact to WGs from other TSGs
	Analysis

	Config/report
For Signalling-based & Management-based activation/deactivation
(for connected solutions)
	CT1
	Re-use LTE QoE and Multiple QMC support may impact CT1

	Config/report (for idle/inactive solutions)
	CT1, SA5, SA4
	If MBS QoE follows logged MDT logic, SA5 will be impacted. CT1 may be impacted due to AS and NAS exchange information.
SA4 may be impacted as MBS QoE metrics have been defined in SA4 specs.

	QoE handling
	CT1, SA5, SA4
	For CT1, whether pause/resume is to be known at NAS level is FFS.
For SA5, whether RAN can standalone trigger the procedure.

In addition, whether to check the requirement in SA4 due to pause/resume is FFS.

	Override solution
	
	Maybe no cross-WG work

	Mobility
(QoE continuity for intra-RAT mobility)
	SA5
	May impact SA5 as SA5 has been working on some mobility related solutions for QoE in the past.

	RAN visible QoE
	
	May impact CT1, SA4 and SA5, depending on solution details

	Radio+QoE
	
	May impact SA5

	Per-slice QoE measurement
	SA5, CT1, SA4
	May impact SA5, CT1, SA4 based on technical analysis in the QoE TR

	Other - QoE continuity for Inter-RAT mobility
	
	Maybe no cross-WG work

	Other – QoE support for MR-DC
	
	Maybe no cross-WG work

	Other – QoE continuity for Inter-system mobility
	
	Maybe no cross-WG work


It is also noted that the LS exchanged between different WGs are also considerable, here we summarize the LSs during the past 4 RAN2 meetings.

Table 5: QoE related LS from RAN2#110-e to RAN2#113-e

	No
	RAN2 meeting
	Title
	From
	To
	Cc

	1
	110-e
	R2-2006040
LS Reply on QoE Measurement Collection (S4-200962; contact: Ericsson)
	SA4
	SA5
	CT1, RAN2, RAN3

	2
	110-e
	R2-2004381
LS on Reply on QoE Measurement Collection (S5-202304; contact: Ericsson)
	SA5
	SA4, CT1, RAN2, RAN3
	

	3
	110-e
	R2-2004382
LS on Reply on QoE Measurement Collection (S5-202305; contact: Ericsson)
	SA5
	RAN2, RAN3
	CT1, SA4

	4
	110-e
	R2-2005778
LS Reply on QoE Measurement Collection
	RAN2
	SA5
	RAN3, SA4, CT1

	5
	112-e
	R2-2008724 New service type of NR QoE (R3-205724; contact: ZTE)
	RAN3
	SA4
	RAN2, SA5, SA2

	6
	112-e
	R2-2008728 LS on Transport of NR QoE Reports in the RAN (R3-205785; contact: Ericsson)
	RAN3
	RAN2
	

	7
	112-e
	R2-2010989 LS on QoE Measurement Collection (S5-205347; contact: Ericsson)
	SA5
	RAN2, RAN3, SA4
	SA, RAN

	8
	113-e
	R2-2100034
NR QoE progress in RAN3 (R3-207120; contact: China Unicom)
	RAN3
	RAN2
	SA5

	9
	113-e
	R2-2100039
LS on Framework for QoE Measurement Collection (R3-207189; contact: Nokia)
	RAN3
	SA5
	RAN2

	10
	113-e
	R2-2100075
LS Reply on New service type of NR QoE (S4-201576; contact: Huawei)
	SA4
	Ran3
	RAN2, SA5, SA2

	11
	113-e
	R2-2100076
LS reply on QoE Measurement Collection (S4-201600; contact: Ericsson)
	SA4
	SA5, RAN2, RAN3
	SA, RAN

	12
	113-e
	R2-2100079
LS on QoE Measurement Collection (S5-205347; contact: Ericsson)
	SA5
	RAN2, RAN3, SA4
	SA, RAN


For the LS, the target WG is normally paying attention to follow it if there are some actions. It is normal 3GPP procedure that the target WG should take any incoming LSs into account and handle the actions if any. It can be seen from the above table that there are in total 12 LSs exchanged among RAN WGs and SA WGs, and during the WI phase, it may be even higher. The need of cross-WG and cross-TSG coordination may considerably impact the workload and needs to be considered when estimating the required TUs. Otherwise, the allocated TUs may be insufficient to allow for the effective discussions considering the requirements from multiple WGs/TSGs.
2.5
WI scope justification and proposal
In section 2.1, we list the recommended solutions in the TR [1]. Generally there are lots of solutions. RAN is not able and it is usually not welcome to base a Work Item on a solution, we suggest then to provide per task a leading WG between RAN2 and RAN3 to decide the solution. We have the following observations based on SI discussions:
Observation 1: Many solutions have considerable RAN2 impacts. Due to lack of time in SI phase, the feasibility and details were not fully discussed.

Observation 2: In the QoE TR, for some solutions, it is suggested to further discuss feasibility/details/down selection during the normative phase.
Observation 3: Basically all features were firstly discussed in RAN3, and then RAN2 progressed on the leftover parts for the SI.
In section 2.2, reserved TUs for WI NR QoE are listed. For RAN2, it is in total 2.5 TUs for the whole WI, including discussing solutions as well as finalizing CRs. In RAN3, it is in total 5 TUs for the whole WI, and it is more than RAN2. For the limited time for RAN2, it is important to consider the WI scope, so we provide section 2.3 and 2.4 to indicate the workload of the recommended solutions.
In the table in section 2.3, both RAN2 workload and RAN3 workload are provided together with a detailed analysis. We have the following observations:

Observation 4: The following features have high workload for RAN2 and RAN3:
· Config/report for idle/inactive solutions (including the Multiple QMC support)
· QoE handling (pause/resume)

· Mobility (QoE continuity for intra-RAT mobility)
· RAN visible QoE

· Radio+QoE

· Per-slice QoE measurement
· Inter-RAT/Inter-system mobility
The following features have moderate workload for RAN2 and RAN3
· Config/report (Signalling-based & Management-based activation/deactivation) for connected solutions
· Override solution (including Alignment of MDT and QoE measurements)
· QoE support for MR-DC
In comparison, LTE QoE feature was discussed and completed in Rel-15. The TU and the workload are listed as below: 
Table 6: TUs in RAN2 for Rel-15 LTE QoE
	RAN2#98
	RAN2#99
	RAN2#99b

	0.5
	0.5
	0.5


Table 7: TUs in RAN3 for Rel-15 LTE QoE
	RAN3#97
	RAN3#97b

	0.5
	0.5


The WI summary is captured in [5] and the main solution is described as below:

The QoE measurement configuration from OAM or CN in E-UTRAN is included in a container of RRCConnectionReconfiguration meassage and forwarded to the UE similar to in UTRAN. For transferring the QoE measurement report, a new SRB4 and a new uplink RRC message “application layer measurement report” are introduced. SRB4 is configured via RRCConnectionReconfiguration meassage. A container in the new message is defined to sent the QoE measurement report.
It can be seen that the workload due to observation 4 is significantly more than LTE QoE feature, however, the reserved TUs for NR QoE seems not so sufficient (RAN2 has only 1 more TU than in rel-15 and in addition, at the moment face to face meetings still do not take place).
In addition, as analysed in section 2.4 regarding the cross-WG work, we think it may impact the WI discussions, so it is suggested to also consider them into the workload estimation.
We also do understand that the QoE works is based on User Experience report, means that the main goal is to address the UE reporting that why for our understanding RAN2 should be the leading group for majority of the reporting discussion. As also mentioned in the observation 2, the leading group should also facilitate the down selection of different options seen in the TR by single group decision.
In summary, based on the recommended solutions from the TR [1], reserved TU from RAN#90-e meeting, estimated workload and also cross-WG work for recommended solutions, we have the following proposals:
Proposal 1: Considering current TU allocation for QoE, the following features are suggested to be in the WI scope:
· Config/report (Signalling-based & Management-based activation/deactivation) for connected solutions [RAN2 led] 
· Multiple QMC support [RAN2 led]
· QoE handling (pause/resume) [RAN2 led]
· Override solution  (including Alignment of MDT and QoE measurements) [RAN3 led]
Proposal 2: The following features can be discussed for inclusion in the WI, but require additional work to be allocated for QoE:
high workload for RAN2 and RAN3:
· Config/report for idle/inactive solutions: QoE measurement in RRC_IDLE/ RRC_INACTIVE [RAN2 led]
· Mobility (QoE continuity for intra-RAT mobility) [RAN2 led]
· RAN visible QoE [RAN3 led]
· Radio+QoE  [RAN3 led]
· Per-slice QoE measurement [RAN3 led]
We should also note that the TR 38.890 [1] also mentioned that some work should be postponed to next release, it is then not necessary to rush now in a maximum of measurements and capabilities. It is not needed to continue to load the RAN2 and RAN3. The following items should be discuss in later release:
· Inter-RAT/Inter-system mobility

· QoE support for MR-DC
Proposal 3: The following features are suggested to be discussed in later release:

· Inter-RAT/Inter-system mobility

· QoE support for MR-DC

3. Conclusions
In this contribution, we mainly discuss the workload for each recommended solutions, and it is proposed:
Proposal 1: Considering current TU allocation for QoE, the following features are suggested to be in the WI scope:
· Config/report (Signalling-based & Management-based activation/deactivation) for connected solutions  [RAN2 led]
· Multiple QMC support [RAN2 led]
· QoE handling (pause/resume) [RAN2 led]
· Override solution  (including Alignment of MDT and QoE measurements) [RAN3 led]
Proposal 2: The following features can be discussed for inclusion in the WI, but require additional work to be allocated for QoE:

high workload for RAN2 and RAN3:
· Config/report for idle/inactive solutions: QoE measurement in RRC_IDLE/ RRC_INACTIVE [RAN2 led]
· Mobility  (QoE continuity for intra-RAT mobility) [RAN2 led] 
· RAN visible QoE  [RAN3 led]
· Radio+QoE  [RAN3 led]
· Per-slice QoE measurement [RAN3 led]
Proposal 3: The following features are suggested to be discussed in later release:

· Inter-RAT/Inter-system mobility

· QoE support for MR-DC

4. References
[1] 3GPP TR 38.890, Study on NR QoE management and optimizations for diverse services
[2] RP-193256, New SID: Study on NR QoE management and optimizations for diverse services, China Unicom
[3] RP-202868, RAN planning for Release 17, RAN chair (Nokia); RAN1, chair (Qualcomm); RAN2, chair (MediaTek); RAN3, chair (Ericsson); RAN4 chair,  (Apple); RAN5 chair, (Motorola Mobility)
[4] RP-170786, QoE Measurement Collection for streaming services in E-UTRAN, China Unicom
[5] RP-172192, Summary for WI Quality of Experience (QoE) Measurement Collection for streaming services in E-UTRAN
[6] R2-2102367, Summary of [AT113-e][039][eQoE] RAN2 conclusions on QoE (China Unicom), China Unicom
