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1	Introduction
In the last meeting, RAN2 discussed the configuration and reporting of QoE measurements and made the following agreements:
	gNB can release a list of QoE measurement configurations in one RRCReconfiguration message.
If a QoE measurement configuration is released, RRC layer informs the upper layer to release the QoE measurement configuration. This could be revisited based on other issues’ progress.
If the UE enters IDLE state, UE should release all of the QoE measurement configurations.
QoE configuration and report are encapsulated in a transparent container in the RRC messages. It is FFS for RAN-visible QoE configuration and report (dep on R3).
At lease service type and RRC level ID (Reference ID or shorten ID) together with corresponding QMC configuration container should be included for each QoE configuration in RRCReconfiguration message when the network setups QoE measurement to the UE.
At least RRC level ID (Reference ID or shorten ID) together with corresponding QMC report container should be included in MeasReportAppLayer message for each QoE report.

At reception of QoE release, the UE shall discard any unsent QoE reports corresponding to the released QoE configuration.
FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. 



In this contribution, we will discuss the remaining issues of configuration and reporting.
2	Discussion
2.1	Service type
According to the TR [1], RAN3 has agreed to support the following service types: Streaming video in TS 26.247 [2], VR in TS 26.118 [3], MTSI in TS 26.114 [4], MBMS in TS 26.346 [5] and XR. In LTE, RAN2 and RAN3 only support the QoE measurement for streaming video and MTSI. In our understanding, these services are the same in LTE and NR and also according to the description in TS 26.247 [2] and TS 26.114 [4], these two TSs are applicable to 5G.
	TS 26.247
[bookmark: sec_scope][bookmark: _Toc26283610]1	Scope
The present document specifies Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH). This specification is part of Packet-switched Streaming Service (PSS) and 5G Media Streaming. HTTP-based progressive download and dynamic adaptive streaming had initially been separated from TS 26.234 to differentiate from RTP-based streaming that is maintained in TS 26.234. HTTP-based progressive download and dynamic adaptive streaming may be deployed independently from RTP-based PSS, for example by using standard HTTP/1.1 servers for hosting data formatted as defined in the present document, and in particular together with 5G Media Streaming.



	TS 26.114
[bookmark: _Toc26369192][bookmark: _Toc36227074][bookmark: _Toc36228088][bookmark: _Toc36228715][bookmark: _Toc68847034][bookmark: _Toc74610969][bookmark: _Toc75566248]1	Scope
The present document specifies a client for the Multimedia Telephony Service for IMS (MTSI) supporting conversational speech (including DTMF), video and text transported over RTP, and flexible data channel handling, with the scope to deliver a user experience equivalent to or better than that of Circuit Switched (CS) conversational services using the same amount of network resources. It defines media handling (e.g. signalling, transport, jitter buffer management, packet-loss handling, adaptation), as well as interactivity (e.g. adding or dropping media during a call). The focus is to ensure a reliable and interoperable service with a predictable media quality, while allowing for flexibility in the service offerings.
The present document describes two client types:
-	An MTSI client in terminal which uses a 3GPP access (NR, LTE, HSPA, or EGPRS) to connect to the IMS. These clients are described in Clauses 5 – 17 and Annexes A – M.
-	An MTSI client in terminal which uses a fixed access (corded interface, fixed-wireless interface, e.g. Wi-Fi, Bluetooth or DECT/NG DECT) to connect to the IMS. These clients are described in Clause 18.
MTSI clients using 3GPP access and MTSI clients using fixed access have many common procedures for the media handling. This specification aligns the media handling by using cross references whenever possible. This does not mean that 3GPP terminals must support fixed access, nor does it mean that fixed terminals must support 3GPP access.



Observation 1: Specifications for MTSI (TS 26.114) and streaming (TS 26.247) service types are applicable for QoE in 5G/NR.
However, in TS 26.346 [5], there is no clear indication that this specification can be applied to NR MBS. We can only find the descriptions speaking of “Service for LTE-based 5G Broadcast”, which is using E-UTRAN rather than NR as an air interface technology. Therefore, it is unclear whether TS 26.346 [5] can be used as a reference for QoE measurement collection for NR MBS. There is a WID SP-210376 [6] for 5G MBS in SA4, but it is uncertain whether QoE collection for MBS is part of this work. Therefore, we think RAN2 should send an LS to SA4 to check which TS (if any) should be referenced in RAN2 for QoE for NR MBS service. It should be noted that even though QoE collection in RRC IDLE/INACTIVE state is not part of QoE work in Rel-17, NR MBS can be received by UEs in RRC CONNECTED state as well. In particular, multicast services (in contrast to broadcast services) can actually be only received by the UEs which are in RRC CONNECTED state. Hence, there is nothing that would prevent the mechanism developed by RAN WGs to be used for QoE collection for multicast services. 
Observation 2: In NR MBS, multicast services can only be received by the UEs in RRC CONNECTED state while broadcast services can be received by the UEs in both RRC CONNECTED and RRC IDLE/INACTIVE states. Hence, QoE collection mechanism developed by RAN WGs in Rel-17 can apply to NR MBS service type as well.
When it comes to VR, TS 26.118 already specifies the QoE metrics for the VR services. Therefore, we believe RAN2 specifications can use the TS 26.118 as the references for the configuration and reporting of VR QoE measurement. 
 According to the LS [7] from SA4, there are several ongoing XR-related Rel-17 activities in SA4, such as ITT4RT, FS_XRTraffic and FS_5GSTAR. Therefore we are still not clear whether SA4 will define the QoE metrics for XR.
Proposal 1: NR supports QoE collection at least for streaming (TS 26.247), MTSI (TS 26.114) and VR (TS 26.118).  Send an LS to SA4 to ask which (if any) specifications can be referenced for the support of QoE collection in NR for 5G MBS and XR.
2.2	RRC level ID
In order to configure multiple services of different service types at the same time, RAN2 has agreed to add the configuration of QoE measurements by means of a list. Also, RAN2 assumes that for RRC an identifier is required to identify a measurement and it is not yet decided whether this is the QoE reference ID or another shortened identifier. In the last meeting, RAN2 discussed this topic, but did not reach any conclusion. According to the email discussion, 7 out of 14 of companies thought the shortened ID should be used as RRC level ID and, additionally, for four companies both QoE reference ID and shortened ID was acceptable.
	Summary:
7/14 companies think shorten ID should be used as RRC level ID in RRC layer to identify one QoE measurement configuration and corresponding QoE report. 
One company think no ID is needed in RRC layer, but RAN2 has already agreed one RRC ID is included in RRC layer.
4 companies are fine with either of Reference ID and shorten ID.


According to the LS from SA5 [8], the motivation of including the QoE Reference outside the container is to enable the NG-RAN to send the QoE results to the correct consumer address.
	As there will be assurance and other automated functions using the QMC mechanism in 5G in Rel-17, the functionality to provide QoE Reference both inside and outside the container to enable multiple simultaneous measurements and the temporary stop/restart QMCs are needed:
· As multiple assurance and automation functions may need to have different QoE data from the same UE, multiple simultaneous QMCs from each UE is needed.
· When multiple QMCs are ordered by different consumers, the reported data needs to be sent to different consumers. The base station needs to have a mapping of the QoE Reference and the consumer address. The base station should not need to open the report container and decode the data to find the QoE Reference.
· It is considered vital that QoE data is captured during time periods of RAN overload. However, there can be many consumers that frequently collects QoE data from many UEs. To not contribute to the RAN overload, the QMC reporting should be able to be temporarily stopped and restarted.




RAN3 and RAN2 agreed to support the multiple QoE configurations in one message and, in our understanding, the QoE reference ID for the multiple QoE configurations may be the same if these QoE measurements have the same consumer address. This topic is still being discussed by RAN3 and the decision is expected soon.
Based on the above, it can be seen that the QoE reference ID cannot always be used to identify a single QoE configuration. If QoE reference was used by the gNB in order to control the QoE configurations via RRC (e.g. release or pause a measurement), then the granularity of such signalling would be more than a single QoE configuration.
Observation 3: Multiple QoE configurations may have the same QoE reference ID. The QoE reference ID cannot be used to identify a specific single QoE measurement/configuration.
[bookmark: _GoBack]Furthermore, according to TS 32.422 [9] and TS 28.405 [10], the size of Trace Reference and the size of QoE reference is 6 bytes. On the other hand, it is extremely unlikely that the network will configure more than several QoE configurations for a single UE at the same time. Therefore, if we use the QoE reference ID to identify the measurement, it will increase the signalling overhead, especially in case it was to be included for each report that is sent to the network. Finally, it is straightforward to use toAddMod and toRelease lists for configuration of multiple QoE configurations, as already implemented in the current running RRC CR for QoE. It is important to remember those lists require having a local identifier by their nature. As per section “A.3.9 Guidelines on use of ToAddModList and ToReleaseList” of TS 38.331 [11]:
	-- /example/ ASN1START

AnExampleIE ::=         SEQUENCE {
    elementsToAddModList    SEQUENCE (SIZE (1..maxNrofElements)) OF Element                                     OPTIONAL,   --  Need N
    elementsToReleaseList   SEQUENCE (SIZE (1..maxNrofElements)) OF ElementId                                   OPTIONAL,   --  Need N
    ...
}

Element ::=             SEQUENCE {
    elementId               ElementId,
    aField                  INTEG ER (0..16777215),
    anotherField            OCTET STRING,
    ...
}

ElementId ::=           INTEGER (0..maxNrofElements-1)

maxNrofElements         INTEGER ::= 50
maxNrofElements-1       INTEGER ::= 49

-- /example/ ASN1STOP

As can be seen, the elements of the list must contain an identity (INTEGER) that identifies the elements unambiguously upon addition, modification and removal. It is recommended to define an IE for that identifier (here ElementId) so that it can be used both for a field inside the element as well as in the elementsToReleaseList.



Based on the above, we believe it is sufficient to only use the local ID over the air interface to identify the measurement in order to reduce the overhead. gNB can internally map such local RRC identifier to the QoE reference ID to know where the results need to be forwarded.  
Observation 4: The size of QoE reference ID is 6 bytes while the number of QoE configurations for a single UE will be limited (e.g. 12-16). Therefore an ID with a length of 4 bits would be sufficient to identify the QoE configuration of a UE.
Observation 5: An RRC identifier is anyway needed to identify the elements of the toAddModList and toReleaseList used for configuring QoE configurations.
Proposal 2:  Use the local ID to identify a QoE configuration within RRC signalling. The size of local ID can be FFS, but 4 bits seems sufficient.
In the case of UE mobility, the target RAN also needs to send the QoE report of a measurement to the correct consumer address. Therefore, the target RAN node needs to know the relationship between QoE reference ID and the RRC ID received during handover preparation. To achieve that, source RAN node should send the relationship between QoE reference ID and local RRC ID during the handover procedure.
Proposal 3:  Source RAN node sends the relationship between QoE reference IDs and local RRC IDs to the target RAN node.
2.3	Pause/resume
According to the WID [12], RAN2 needs to discuss the QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting. In section 6.5 of the TR [1], it is indicated that RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting in the case of RAN overload. Before specifying the detailed mechanism, RAN2 needs to wait for the feedback from other WGs related to an LS sent in [13]. However, there is on issue that RAN2 can decide itself, related to an FFS captured during RAN2#114 meeting:
	· FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. 



In the last meeting, RAN2 has agreed that the gNB can release a list of QoE measurement configurations in one RRCReconfiguration message. This means the gNB can release a subset of QoE measurement configurations provided to the UE earlier. 
Observation 6:  The gNB can release a subset of QoE measurement configurations provided to the UE earlier.
In our opinion, in case the UE is configured with multiple QoE configurations, it would be beneficial to allow the network to pause reporting for only some of the configurations (similarly as it is possible to release only some of the configurations). For example, when RAN congestion is very high, the gNB can pause all the QoE measurements. Otherwise, the gNB can pause reporting for only a subset of QoE measurement configurations. For the same reason, the RAN also can only resume parts of QoE measurement based on the overload level.
Proposal 4:  It should be possible for RAN to pause/resume reporting for all or only a subset of QoE measurement configurations of a UE.
3	Conclusions
Based on the above discussions, the following is observed and proposed:
Observation 1: Specifications for MTSI (TS 26.114) and streaming (TS 26.247) service types are applicable for QoE in 5G/NR.
Observation 2: In NR MBS, multicast services can only be received by the UEs in RRC CONNECTED state while broadcast services can be received by the UEs in both RRC CONNECTED and RRC IDLE/INACTIVE states. Hence, QoE collection mechanism developed by RAN WGs in Rel-17 can apply to NR MBS service type as well.
Observation 3: Multiple QoE configurations may have the same QoE reference ID. The QoE reference ID cannot be used to identify a specific single QoE measurement/configuration.
Observation 4: The size of QoE reference ID is 6 bytes while the number of QoE configurations for a single UE will be limited (e.g. 12-16). Therefore an ID with a length of 4 bits would be sufficient to identify the QoE configuration of a UE.
Observation 5: An RRC identifier is anyway needed to identify the elements of the toAddModList and toReleaseList used for configuring QoE configurations.
Observation 6:  The gNB can release a subset of QoE measurement configurations provided to the UE earlier.
Proposal 1: NR supports QoE collection at least for streaming (TS 26.247), MTSI (TS 26.114) and VR (TS 26.118).  Send an LS to SA4 to ask which (if any) specifications can be referenced for the support of QoE collection in NR for 5G MBS and XR.
Proposal 2:  Use the local ID to identify a QoE configuration within RRC signalling. The size of local ID can be FFS, but 4 bits seems sufficient.
Proposal 3:  Source RAN node sends the relationship between QoE reference IDs and local RRC IDs to the target RAN node.
Proposal 4:  It should be possible for RAN to pause/resume reporting for all or only a subset of QoE measurement configurations of a UE.
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