[bookmark: _GoBack]3GPP TSG-RAN WG2#114 Meeting	Tdoc  R2-2106061	Comment by Explanation of field: 
 Document numbers are allocated by the Working Group Secretary.  
Electronic, 19th- 27th May 2021														(Revision of R2-2103934)
Agenda Item:		8.14.2.1
Souce:	Samsung
Title:	Harmonised general framework for QoE measurements 
Document for:		Discussion and decision
Introduction
This document discusses the overall mechanism for QoE information, considering information collected in idle/ inactive, during overload in connected and regular connected. The document primarily discusses options for harmonisation, covering both the transfer procedure and the area handling.
The document includes the following main proposals, all related to harmonisation:
· AS layer handles pause
· Harmonise the transfer of all QoE info i.e. use same mechanism regardless whether the QoE info was collected in idle/ inactive, during pause/ overload or regular connected connected
· Discuss and conclude whether to:
· Option 1: adopt as baseline/ WA the UE push (i.e. by MeasReportAppLayer message) as harmonised transfer mechanism approach for 
· Option 2: defer decision regarding which approach to adopt as the harmonised approach e.g. until more is know about the required controls
· If RAN2 adopts UE push as harmonised approach, use dedicated signalling for pause control that network can signal when establishing and resuming SRB4
· AS layer within UE determines whether it is in the area, based on configuration set by network, and informs upper layers whether to perfom the QoE measurements

Discussion
Starting points
RAN2 agreements are shown in annex 5 below. The key agreements relevant for this paper are as follows:
· QoE is supported in idle/ inactive and in connected.
· During connected, QoE measurements may be paused/ suspended
· FFS whether to introduce changes in AS layer for pause i.e. that AS either stores or discards QoE measurements received from upper layers
· Network can setup and release, by OtherConfig, multiple QoE measurements, each identified ay an RRC identity (i.e. UE can perform multiple simultaneously)
· UE transfers results of QoE measurements by MeasReportAppLayer message via SRB4
· UE keeps QoE configuration during inactive i.e. stored within inactive AS context to facilitate delta signalling upon resume

AS layer behaviour upon pause
Overload is an AS layer aspect and hence we think it is appropriate if related actions are defined in AS. We furthermore think that it is quite natural if UE stores the QoE results during pause, alike it does when collecting QoE results when in idle/ inactive. Hence we propose: 
Proposal 1	AS layer in UE handles actions related to pause i.e. during pause AS layer in UE stores the QoE measurement results

Storage and transfer of QoE results, harmonisation options
In accordance with P1, we assume the AS layer primarily handles the following QoE aspects:
a) Storing of QoE information (idle/ inactive/ overload)
b) Transfer of QoE information
In the following we distinguish the QoE information for 3 different states, namely:
1) QoE info collected during idle/ inactive
2) QoE info collected during overload in connected
3) QoE info collected during regular connected

We think the transfer of QoE information from UE to network is the primary aspect that should be discussed first. We think RAN2 should consider two primary mechanisms for the transfer of QoE measurement results, see below
	Option
	Description
	Remarks

	1
	Network pull: Network initiates retrieval based on availability indications from UE. I.e. as used for e.g. logged measurement results
	- Every transfer involves additional dedicated signalling (availability, request)

	2
	UE push: UE initiated transfer, with network control by dedicated or broadcast signalling e.g. pause on/ off. I.e. LTE QoE style with enhancement
	+ No/ less additional signalling
- Coarser network control



We think that in order to limit complexity, RAN2 should harmonise the transfer procedure (same applies for storage). Some remarks:
· Assuming P1 is agreed, it seems attractive to harmonise the transfer of QoE information collected and stored during idle/ inactive and collected during overload/ pause. I.e. for both cases, the UE has stored QoE info ready to be transferred (either upon transfer to connected or upon resume).
· It seems quite natural to adopt the Network pull approach to transfer stored QoE information, alike used for logged MDT
· It would be possible to apply the same mechanism for all results collected during connected i.e. even when thee is no pause. However, for QoE information collected during regular connected (no overload) RAN2 already agreed to adopt the UE push approach as used in LTE. This decision may however have been somewhat premature as situation for pause was still unclear, so harmonisation options could not really be considered properly
· A further aspect to consider is whether a signalling spike may happen upon resume and if so, whether a mechanism is needed to avoid this.In case network uses dedicated signalling for pause/ resume, network can avoid the issue. If pause is however controlled by broadcast signalling, there might be a need for a mechanism to distribute the load
We originally assumed the following options for the transfer QoE information in the different states, as indicated in [1]. 
	Option
	Network pull (UE assisted)
	UE push (network controlled)
	Evaluation

	1 Pull all
	QoE info collected in any state
	N/A
	+ Unified
+/- No need for pause, but transfer involve additional signalling

	2 Push all
	NA
	QoE info collected in any state
	+ Unified
+/- Transfer involve less signalling, but requires pause control

	3 Mix
	Idle/ inactive, Connected pause/ overload
	Connected non-pause/ overload
	- More complexity/ specification changes
+ Immediate transfer during regular connected



Some remarks:
· Given the RAN2 agreement to use the MeasReportAppLayer message, it seems option 1 is ruled out. However, we are not sure if this was a careful decision and hence we think RAN2 should re-confirm. We note that option 1 is used for logged MDT in LTE (that supports logging in connected for MBMS)
· As indicated in the previous, we prefer a unified approach. Option 2 seems the main candidate and the baseline version would be as follows:
· Upon entering connected non-pause state, UE initiates transfer of QoE information (stored as well as new results)
· Network uses dedicated signalling to control the transfer i.e. simple on/ off
· UE can store all QoE information within a common memory 

We prefer to avoid the complexity of two separate mechanisms. I.e. we mainly want to RAN2 to adopt one mechanism to cover all states/ cases.
Proposal 2	Apply the same transfer procedure for all QoE information regardless whether it was collected in idle/ inactive, during pause/ overload or regular connected

Regarding which mechanism to adopt, we have no strong preference between using Network pull or UE push. The ‘Network pull’ approach is well known, as used for logged MDT, but it might involve somewhat more specification changes e.g. when we would have control per service type. As RAN2 agreed UE push for regular connected, we are fine to take that approach as baseline. We are however also open to keep the issue open until further details are know.
Proposal 3	RAN2 to discuss and conclude whether to adopt:
· UE push (Option 1): Agree to adopt UE push approach as baseline/ working assumption. I.e. when in regular connected (non-pause/overload), UE transfers QoE information by means of the MeasReportAppLayer message (regardless whether the QoE info was collected in idle/ inactive, during pause/ overload or regular connected)
· Defer (Option 2): Defer decision whether to adopt UE push or Network pull as the harmonised approach for transferring any QoE information

Proposal 4	If RAN2 agrees to adopt UE push as harmonised approach, use dedicated signalling for pause control and network can set pause both upon establishing and resuming SRB4. 

Area control (harmonisation)
RAN2 discussed how to support the case QoE measurements are done in a limited part of the PLMN i.e. how to control the area in which UE performs QoE information reporting. We think the following options are on the table:
a) Network based options
1. Network releases QoE when UE leaves the area
2. Network indicates that UE leaves the area, upon which UE stops performing QoE measurements (i.e. differs from what we assume for pause)
b) UE based option:
1. Network configures an area and UE evaluates whether it is inside or outside the area (alike logged MDT)
Some remarks:
· Given the size of the QoE configuration, release seems less attractive
· Given that UE performs QoE is in idle/ inactive, a UE based mechanism seems needed.
· I.e. it seems main question that remains is whether for connected, the UE based mechanism can be re-used or  some other option is required. We see no reason why the UE based mechanism cannot be applied in connected. We think specification changes should be limited and hence we like to avoid introducing another mechanism for connected.
Hence we propose:
Proposal 5	Apply a UE based mechanism for area control. I.e. AS layer within UE determines whether it is in the area configured by network and informs upper layers whether to perfom the QoE measurements

Conclusion & recommendation
This document discusses the main remaining aspects in the overall mechanism for QoE information, aiming to limit complexity a.o. by adopting unified approaches. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	AS layer in UE handles actions related to pause i.e. during pause AS layer in UE stores the QoE measurement results

Proposal 2	Apply the same transfer procedure for all QoE information regardless whether it was collected in idle/ inactive, during pause/ overload or regular connected

Proposal 3	RAN2 to discuss and conclude whether to adopt:
· UE push (Option 1): Agree to adopt UE push approach as baseline/ working assumption. I.e. when in regular connected (non-pause/overload), UE transfers QoE information by means of the MeasReportAppLayer message (regardless whether the QoE info was collected in idle/ inactive, during pause/ overload or regular connected)
· Defer (Option 2): Defer decision whether to adopt UE push or Network pull as the harmonised approach for transferring any QoE information

Proposal 4	If RAN2 agrees to adopt UE push as harmonised approach, use dedicated signalling for pause control and network can set pause both upon establishing and resuming SRB4. 

Proposal 5	Apply a UE based mechanism for area control. I.e. AS layer within UE determines whether it is in the area configured by network and informs upper layers whether to perfom the QoE measurements
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Overview of RAN2 agreements
Agreements from RAN2#113
R2-2102367	Summary of [AT113-e][039][eQoE] RAN2 conclusions on QoE (China Unicom)	China Unicom
· NR QoE takes LTE QoE solution as baseline. Details can be discussed during the WI phase.
· LTE QoE solution includes the following key parts:
· Both signaling based and management based initiated cases are allowed
· The LTE QoE feature is activated by Trace Function
· Application layer measurement configuration received from OAM or CN can be encapsulated in a transparent container, which is forwarded to UE in a downlink RRC message. Application layer measurements received from UE's higher layer can be encapsulated in a transparent container and sent to network in an uplink RRC message
· Collection of radio related measurements, if needed, should be done by existing methods such as MDT if UE supports MDT in R17.
· RAN2 assumes that RAN may need to release an ongoing QoE measurements/reporting configuration, e.g. if handing over to a network that doesn’t support this. Details can be discussed during the WI phase. 
· RAN2 will address in the WI the details of Area Handling at mobility. 
· For the Area Handling at mobility there are three main options on the table. 
· Option 1, where the network is responsible to keep track of whether the UE is inside or outside the area and configures / releases configuration accordingly. 
· Option 2, where the network is responsible to keep track of whether the UE is inside or outside the area, and the UE responsible to manage start stop of QoE accordingly. 
· Option 3, where the UE is responsible for area checking (UE has the area configuration) and to manage start stop of QoE accordingly.
· RAN2 will address in the WI the details of mobility procedure adaptation for signalling based vs mgmt. based. 
· QoE measurements in RRC INACTIVE state can be supported, for MBS.
· QoE measurements in RRC IDLE state can be supported, for MBS.
· R2 assumes that RRC segmentation may be needed for transmission of QoE reports and the details can be discussed during the WI phase.
· Whether any QoE measurements need to be visible to RAN is a RAN3 topic.
R2-2102243	Summary document on AI 8.14 NR QoE SI	China Unicom	discussion
· Management based QoE configuration should not override signaling based QoE configuration. Details can be discussed during the WI phase.
· QoE reports are sent via a separate SRB (separate from current SRBs) in NR, as this reporting is lower priority than other SRB transmissions. 
· Configuration and Reporting for multiple simultaneous QoE measurements for a UE can be supported (can determine whether there is AS impact in the WI phase)
· RRC signaling is used by the gNB to indicate the UE to pause or resume the QoE reporting.
· The details of pause/resume mechanism need to be resolved in potential WI phase, e.g. is pause/resume for all QoE reports or per QoE configuration, how long can the UE store the reports, limit for stored reports size etc. (these points can be captured in TR 38.890)
· Whether the UE stores its QoE configuration when going to RRC INACTIVE state for potential use when the UE moves back to RRC Connected state will be decided in the WI phase.

R2-2102368	TP for TR update (RAN2)	China Unicom
· Revised TP: remove “(with potential AS impact)” in 6.2.1 and 6.1.1. Revision in R2-2102483
· The revised TP is endorsed unseen.  
· Remaining FFSes and editor’s notes in the TP are considered related to R3, and R3 can decide whether to remove them, they are not needed from R2 point of view. 


Agreements from RAN2#113bis
R2-2103049	Configuration and reporting of QoE measurements	Ericsson	discussion
· Configure QoE measurements for NR in RRCReconfiguration.
· Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.
· Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements.
· R2 assumes that for RRC an ID is required to identify a measurement, FFS whether this is the QoE reference ID or something else. 
· Define SRB4 for transmission of QoE reports in NR.
· Define an RRC message MeasReportAppLayer for the transmission of QoE reports in NR.

R2-2103555	Considerations on QoE scope	Nokia, Nokia Shanghai Bell	discussion	Rel-17	 
· RAN2 assumes that QoE support for NR includes (as the LTE framework): activation by Trace Function, both signalling and management-based configuration and RRC procedures supporting AppLayer config and report.
· From RAN2 point of view, the UE shall follow gNB commands and, NG-RAN can in principle release by RRC the application layer measurement configuration towards the UE at any time, e.g. if required due to load or other reasons (Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc). 
· The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).

R2-2104627	Report of offline discussion: [AT113bis-e][037][eQoE] Pause Resume	Huawei, HiSilicon
· “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.
· The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:
· Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 3: The QoE container received from application layer is discarded during pause.




