[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #114-e	R3-215662
E-meeting, 1-11 Nov 2021

[bookmark: _GoBack]Title: 	Further discussions on measurement collection and mobility continuity
Source: 	Huawei
Agenda item:	15.2.2
Document Type:	Discussion
1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting, RAN3 discussed the QoE measurement during handover and had the following agreements:
Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: at least HANDOVER REQUEST. 
Signalling based QoE can override an existing management based QoE configuration.
Request RAN2 to include pause status information for reporting in RRC container (Source to Target Transparent Container). 
This contribution focuses on the further analysis on the QoE handling during handover.
2. Discussion
2.1 Propagation of QMC configuration during mobility
In LTE, the QoE measurement is activated by Trace function from the MDT framework.
	[bookmark: _Toc20403379][bookmark: _Toc29372885][bookmark: _Toc37760849][bookmark: _Toc46499089][bookmark: _Toc52491402]23.16	Application Layer Measurement Collection
This function enables collection of application layer measurements from the UE. The supported service types are QoE Measurement Collection for streaming services and QoE Measurement Collection for MTSI services. The feature is activated by Trace Function from the MDT framework (see clause 19.2.1.17 and TS 37.320 [43]). Both signalling based and management based initiation cases are allowed. For the signalling based case, the Application Layer Measurement Collection is initiated towards a specific UE from CN nodes using the MDT mechanism as described in clause 5.1.3 of TS 37.320 [43]; for the management based case, the Application Layer Measurement Collection is initiated from OAM targeting an area (without targeting a specific UE).


According to the 37.320, only the signalling based MDT configuration will be propagate during handover.
	[bookmark: _Toc518610676][bookmark: _Toc37153593][bookmark: _Toc46501747][bookmark: _Toc52579318][bookmark: _Toc60786100]5.1.2.3	MDT context handling during handover
The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.
In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:
-	The MDT configuration configured by management based trace function will not propagate during handover.
-	For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
-	For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.
-	For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
NOTE:	In the case of SRNS relocation, MDT may be reactivated by the Core Network following a successful relocation.


Therefore, in LTE, the source eNB only explicitly forwards the signalling based QoE configuration to the target eNB via the X2 interface. 
Also according to the TS 36.331, the source eNB also transfers the RRC configuration information as a container to the target eNB during the handover preparation phase, for the target eNB to determine the need to update the RRC configuration later if needed. The RRC configuration information includes the QoE measurement configuration that has been sent to the UE in both signalling based QoE measurement and management based QoE measurement. 
Observation 1: In LTE, the management based QoE measurement configuration sent to the UE could be included in the container in the handover request message from the source RAN node to target RAN node.
For the management based case, the QoE measurement is initiated from OAM targeting an area (without targeting a specific UE). Considering a fact that the target may also have received management based QoE measurement from OAM, then it is up to target to decide whether to continue the original one or override the original one with its local configuration. For example, the target eNB can compare whether the M-based QoE measurement configuration in the UE is same to the M-based QoE measurement configuration received from the OAM. If they are different, the target eNB can release the ongoing M-based QoE measurement of the source eNB and configure the new M-based QoE configuration according to the received one from OAM. If they are the same, the target eNB can continue the original one which is ongoing. If the target eNB does not receive the configuration from the OAM, it can release the QoE configuration. 
In the last meeting, RAN3 has agreed to propagate the signalling based QoE measurement configuration in NR. The management based QoE measurement is still FFS. In our understanding, the management based QoE measurement targets the UEs in a specified area. The RAN should configure the management based QoE measurement according to the configuration received from the OAM. Therefore like the principle in LTE, the source RAN does not need to forward the management based QoE measurement configuration to the target RAN. The target node decides whether to continue/release the original one or configure a new one based on its local configuration and the RRC configuration received from the source node.
In the last meetings, the issue is whether a management based QoE configuration can be released before handover or if it must be propagated to target node to fulfil SA4 requirement on QoE measurement continuity. According to the reply LS [1] from SA4, the network can release the QoE configuration in the middle of an application session. Therefore we think the target node can release the QoE configuration of the source node if the target node does not receive the same QoE configuration from the OAM.
	Q2: Does “QoE configuration changes” also include a QoE configuration release scenario i.e. should logging and reporting criteria for ongoing session be unaffected even if the client receives a release of the QoE configuration?
Answer2: No. For QoE configuration change, the network still wants the QoE reports from the UE side, but for QoE configuration release, the network does not want the UE to perform QoE measurements and reporting. The QoE configuration release has been defined in RAN2/RAN3, and it depends on network when to send the indication to the UE. Based on the difference, the logging and reporting criteria for ongoing session should be affected when the client receives a release of the QoE configuration.

Q3: If the answer to Q2 is no, can RAN3 assume that QMC configuration release can be used to stop QoE measurement collection and reporting, even in the middle of an application session?
Answer3: Yes.



For management based QoE measurement configuration, there is no need to explicitly include in the handover request message. The management based QoE measurement configuration sent to the UE can be transferred via the RRC information container in the handover request message.
The target node is allowed to release an ongoing management based QoE configuration of the source node if the target node does not receive the same configuration from the OAM.
2.2 Handling in case of HO to a non-supporting target gNB
In the last meeting RAN3#112, RAN3 has the following agreements for the QoE configuration on a non-supported node.
Upon the reception of QoE configuration on a non-supporting node, the target node should not set up any QoE session with MCE and should not initiate any QoE measurement collection. 
In MDT in LTE and NR, when the target node does not support the MDT configuration, the target node will ignore the MDT configuration and will not forward it during future handovers. Also in LTE QoE, the target node will ignore the QoE configuration and will not forward it. In our understanding, the NR QoE configuration can reuse the same principle. According to the agreement in the last meeting, the non-supported node will release the previous QoE measurement. Therefore the UE will stop the QoE measurement. According to the SA4 requirement in LS [2] for LTE QMC, fragmented QoE reports covering only parts of a session are not very useful due to the intended usage of the QoE reports. Also according to the LS [1] from SA4, the requirement for configuration changes of ongoing QMC session is applicable also for NR QoE. In our understanding, when the UE moves back to a new node supporting QoE measurement and the new node configures the QoE measurement for the UE, the network only can receive QoE reports covering only parts of a session. Then the QoE reports received by the new node is not very useful. Therefore we think the target node should discard the QoE configuration if the target node does not support the QoE measurement. Also according to the LS [1] from SA4, the QoE release is allowed in the middle of an application session.
Upon reception of a non-supporting QoE configuration, the target node should discard the non-supporting QoE configuration
2.3 Overriding configurations
In the last meetings, RAN3 agreed that the signalling based QoE can override an existing management based QoE configuration and management based QoE should not override an existing signalling based QoE configuration.
The remaining issue is whether a new QoE configuration can override an old QoE configuration if they are the same type.
As discussed in the above, for the management based QoE, the target node can decide whether to continue/release the original one or configure a new one based on its local configuration and the RRC configuration received from the source node. Also we think the operators may have different priority for QoE measurements of different service types. When the load of target node is high, the target node can decide to configure the new higher priority QoE measurement and release some lower priority QoE measurement. Therefore we think a management based QoE configuration can override another management based QoE configuration.
A management based QoE configuration can be overridden by another management based QoE configuration.
In our understanding, the signalling based QoE is initiated towards specific UE for some special cases, e.g. the subscriber complaint. We think all the signalling based QoE configuration has the same priority. Therefore a signalling based QoE configuration cannot override another signalling based QoE configuration.
A signalling based QoE configuration cannot be overridden by another signalling based QoE configuration
2.4 Area scope handling
In the last meeting, one issue is whether the UE should keep performing the signaling/management based QoE measurement when UE is out of the area scope.
In the last meeting of RAN2#115, RAN2 discuss the case when the UE move out of the area scope and has the following agreements:
	RAN2 assumes that all QoE mobility related agreements made by RAN2 are applicable at least to signalling based QoE. Whether the same applies to management-based QoE is pending further input from SA5 and RAN3.
Area scope parameter is not introduced in RRC procedures supporting QoE.
When the UE resumes the connection in a gNB supporting QoE, the target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g. in RRCResume message. The UE shall release all QoE measurement configurations not indicated by the gNB for restoration. FFS how the indication looks like, e.g. granularity per QoE configuration or common for all QoE configurations.
During the handover to target gNB which supports QoE, the target gNB decides which QoE configurations to keep and which to release during a handover, e.g. based on QoE configuration information received from the source gNB in Xn/Ng signalling (exact information is up to RAN3) including the RRC container.
The UE discards the reports received from application layer in case it has no associated QoE configuration configured.
FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement).



According to the RAN2 agreements, we think the target node can release the un-started QoE measurement if the UE move out of the area scope. But it depends on the progress of RAN2. According to the current agreements of RAN2, we think the UE will keep and release the QoE measurement according to the indications from the target node.
Observation 2: RAN2 has agreed that the target node decides whether the UE should keep the QoE measurement when the UE moves out of the area scope.
2.5 Inter-node transfer of additional information
One FFS is whether a QoE Measurement Type indicator is included in QoE configuration and signalled to target node during Handover preparation and Retrieve UE Context Procedures. As proposed in the above, both the signalling based and management based QoE measurement configuration sent to the UE can be transferred via the RRC information container and only the signalling based QoE measurement configuration received from the CN will be explicitly included in the handover procedure. Therefore the target NG-RAN can know whether the UE is configured with the signalling based QoE measurement or the management based QoE measurement according to the information in the Xn handover request and the retrieve UE context response message. Furthermore the target NG-RAN can know the type of each QoE measurement and ensure that the management based QoE configuration should not override signalling based QoE configuration using the existing mechanism.
Observation 3: For the handover in RRC_CONECTED and RRC_INACTIVE, the target NG-RAN can know the QoE measurement type and avoid overriding the configuration for signalling based QoE measurement with management based one, using the existing mechanism in the LTE 
No need to introduce the QoE measurement type indication in Handover preparation and Retrieve UE Context procedures.
Another FFS is whether new IEs for marking ongoing QoE measurement for QoE mobility is needed. In our understanding, when the UE moves out of the area scope, the target node will decide whether to keep the QoE measurement based on whether the QoE measurement has started. Therefore the source node need inform the target node whether the QoE measurement has started. Then it depends on how the source node know whether the UE has started the QoE measurements. In the last meeting, RAN2 also discuss it and does not have any agreements. Also we think the IEs can be introduced either in the inter-node container of RAN2 or the interfaces of RAN3. Therefore we think we can wait the progress of RAN2.
	FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement).


For the ongoing QoE measurement marking indication, wait the progress of RAN2.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposal.
Observation 1: In LTE, the management based QoE measurement configuration sent to the UE could be included in the container in the handover request message from the source RAN node to target RAN node.
Observation 2: RAN2 has agreed that the target node decides whether the UE should keep the QoE measurement when the UE moves out of the area scope.
Observation 3: For the handover in RRC_CONECTED and RRC_INACTIVE, the target NG-RAN can know the QoE measurement type and avoid overriding the configuration for signalling based QoE measurement with management based one, using the existing mechanism in the LTE 
1. For management based QoE measurement configuration, there is no need to explicitly include in the handover request message. The management based QoE measurement configuration sent to the UE can be transferred via the RRC information container in the handover request message.
1. The target node is allowed to release an ongoing management based QoE configuration of the source node if the target node does not receive the same configuration from the OAM.
1. Upon reception of a non-supporting QoE configuration, the target node should discard the non-supporting QoE configuration
1. A management based QoE configuration can be overridden by another management based QoE configuration.
1. A signalling based QoE configuration cannot be overridden by another signalling based QoE configuration
1. No need to introduce the QoE measurement type indication in Handover preparation and Retrieve UE Context procedures.
1. For the ongoing QoE measurement marking indication, wait the progress of RAN2.
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