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Introduction
This paper provides further discussion on QoE enchancement for NR-DC, based on the progress in RAN3#121 meeting.
Discussion
Initial QoE configuration
There is an open issue of last meeting which is about the MN-received m-based QoE configuration:
If MN receives m-based QoE configuration from OAM, MN may send the QoE configuration to the selected UEs via SRB1
We believe the sentence above should be an agreement, without bringing too much complexity of other options in this case. Since SRB1 is always configured by default, we don’t think the MN would need to configure via SN or SRB3 instead of SRB1 for QoE configuration.
Proposal 1: If MN receives m-based QoE configuration from OAM, MN may send the QoE configuration to the selected UEs via SRB1.
There is also an FFS for SRB5 in the coding of QoE reporting option preference in the QMC Initial Coordination Request IE. 
9.2.3.x1	QMC Initial Coordination Request
This IE contains the information that the S-NG-RAN node needs to provide to the M-NG-RAN node or the information that the M-NG-RAN node needs to provide to the S-NG-RAN node, for managing configuration and reporting of one or more QoE and/or RAN visible QoE measurements.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QMC Configuration List
	
	
	
	

	>QMC Configuration List Item
	
	1..<maxnoofUEAppLayerMeas>
	
	

	>>QoE Reference
	M
	
	OCTET STRING (SIZE(6))
	

	>>Measurement Configuration Application Layer ID
	O
	
	INTEGER 
(0..15, ...)
	This IE could only be sent by the MN.

	>>Measurement Collection Entity IP Address
	O
	
	Transport Layer Address
9.2.3.29
	The IP address of the entity receiving the QoE measurement report. 

	>>QoE Configuration Sending Request
	O
	
	BOOLEAN
	This IE could only be sent by the SN.

	>>QoE Reporting Option Preference
	O
	
	ENUMERATED (SRB4, SRB5[FFS], ...)
	FFS whether this IE can only be sent by the SN.

	>>RVQoE Reporting Option Request
	O
	
	ENUMERATED (SRB4,…)
	This IE could only be sent by the SN.


 
The FFS was put because of some concern during last meeting about the case that MN may need to request the establishment of SRB5. More specifically, let’s consider the following case:
· MN receives m-based QoE configuration from OAM
· There is no SRB4 established, and MN decides to use SRB5 for QoE reporting. (Note that the establishment of SRB5 is transparent to MN, similar as SRB3.)
· MN may need to ask the confirmation from SN about the establishment of SRB5. 
So, in this case, it seems also necessary for the MN to send the QoE reporting option preference to the SN, which means the conclusion on the FFS about ‘whether this IE can only be sent by the SN’ is negative.
Regarding how the coding of this IE could be settled, we think there are two options:
Option 1: ENUMERATED (SRB4, SRB5, …)
Option 2: ENUMERATED (true, ...)
Basically, both of the two options could work. But if we look at Option 1, there is possibility that it may lead to meaningless values because of bad NG-RAN implementation:
· SN sending the QoE reporting option preference and set the value to SRB5.
· MN sending the QoE reporting option preference and set the value to SRB4.
[bookmark: _GoBack]To avoid the meaningless values, we would prefer option 2 for the coding of QoE Reporting Option Preference in Initial QMC Coordination Request IE. It is straightforward: If SN sends the reporting option with the value set to true, it denotes the request about SRB4; of MN sends the reporting option with the value set to true, it denotes the request about SRB5.
Proposal 2: For MN received m-based QoE configuration, the MN may also need to send the QoE Reporting Option Preference to the SN.
Proposal 3: The coding of the QoE Reporting Option Preference in the Initial QMC Coordination Request IE could be settled as ENUMERATED (true, ...) or simply BOOLEAN.
Does the SN need to include the QoE configuration container in the request message to the MN?
After some further consideration, it is no harm to include QoE container as an optional IE in the initial request from SN to MN, which would help save one signaling message if the MN decides to configure QoE to UE by itself. But note that the presence of this IE is optional, it is anyway possible that the SN may send the initial message without the QoE configuration container, i.e., there should be another message for the SN to provide the necessary QoE configuration to the MN, if the decision of MN is to configure via SRB1 by MN itself. To enable this, the SN Modification Required message could be reused for the SN to provide the QoE configuration to the MN, if MN decides to configure to UE by itself.
Proposal 4: The QoE configuration container could be added as an optional IE in the Initial QMC Coordination Request IE.
Proposal 5: Add QMC configuration IE in the SN Modification Required message for the SN to pass the necessary QMC configuration information to the MN.
Since the QMC configuration IE is only sent to the MN when the MN decides to configure the SN-received QoE configuration by itself, some corresponding sementic description should be added: 
This IE is only present when the SN receives the QMC initial coordination response IE and the QoE configuration sending response is set to MN.
RVQoE
There is an WA about RVQoE reporting during last meeting:
WA: The transparent reporting for RVQoE over RRC is not supported.
RAN2 has also achieved some conclusion on QoE/RVQoE reporting as follows:
	RAN2 conclusion:
1: As working assumption, for encapsulated QoE report associated with the non-receiving RAN node, use option 1 (i.e.MeasurementReportAppLayer message)  to send to the receiving RAN node. This can be revisited if RAN3 decisions warrant something different for RVQoE.


With the above progress in RAN2, and for the sake of simplicity, we would suggest that RAN3 make the decision on not supporting transparent reporting for RVQoE, i.e., turn the WA into agreement.
Proposal 6: Turn into agreement the WA that says the transparent reporting for RVQoE over RRC is not supported.
There is another WA in RAN3:
WA: RRC Transfer procedure can be considered to transfer the RVQoE report between MN and SN subjects to validation of whether the transparent reporting for RVQoE over RRC is precluded or not. 
We believe the RRC Transfer message could be used to forward RVQoE reports between MN and SN, after the confirmation of not supporting transparent RVQoE reporting.
There is an FFS in the BL CR about the use of RRC Transfer message:
Editor’s Note: The use of this message is to be confirmed.
After some analysis, there are the following two kinds of use cases for RRC Transfer message to forward RVQoE reports between MN and SN:
· Initial configuration: If NG-RAN node 1 is the node configures RVQoE, but the RVQoE is reported via the leg of NG-RAN node 2, RRC Transfer message is used by the NG-RAN node 2 to forward the RVQoE reports to the NG-RAN node 1.
· QMC Modification: NG-RAN node 1 receives RVQoE reports directly and determines that NG-RAN node 2 should be the consumer of RVQoE reports, NG-RAN node 1 could send the RVQoE reports to the NG-RAN node 2 via RRC Transfer message, after the confirmation of NG-RAN node 2. 
Proposal 7: RRC Transfer message could be used to forward RVQoE reports between MN and SN upon the Initial configuration or QMC modification.
If the MN configures RVQoE, the first RVQoE report shall be delivered to the MN via SRB4.
If MN configures RVQoE, the basic understanding is that the MN itself should be the consumer of RVQoE reports (before the determination of radio bearers). 
There are two options for receiving RVQoE reports:
· Directly receiving from UE via SRB4
· If SRB4 is not available, receive from SRB5 via SN, after which the SN forwards the RVQoE reports to the MN via RRC Transfer message.
Since we allow the use of RRC Transfer message to forward RVQoE report, there is no need to regulate that the first RVQoE report should be delievered to MN via SRB4. The related proposal above could be reworded as: If the MN configures RVQoE, the RVQoE reports shall be delievered to the MN, before the determination of radio bearers. Note that we could not just specify the first RVQoE report, because the PDU session ID and QoS flow id are both optional in RRC, which means the first RVQoE report might not include the information to determine the DRB ids. 
Proposal 8: If the MN configures RVQoE, the RVQoE reports shall be delivered to the MN, before the determination of radio bearers.
If the SN configures RVQoE, the first RVQoE report shall be delivered to the SN.
If SN configures RVQoE, there are also two options: 
· The SN can indicate to the UE to report directly via SRB5.
· If the SN wants to receive the reports via SRB4, the SN should send the RVQoE reporting option to the MN. After receiving the confirmation of MN, the SN can send the indication to UE about reporting RVQoE via SRB4. In this case, the MN would receive the RVQoE reports via SRB4 and forward RVQoE reports to SN via RRC Transfer message.
Similar logic as the case for MN, no matter which SRB is used for the UE to report RVQoE, if the SN configures RVQoE, the SN should be the consumer of RVQoE by default (before the determination of radio bearers).
So, we prefer the similar wording: If the SN configures RVQoE, the RVQoE reports should be delievered to the SN, before the determination of radio bearers.
Proposal 9: If the SN configures RVQoE, the RVQoE reports should be delivered to the SN, before the determination of radio bearers.
After receiving the RVQoE reports, the receiving node (MN or SN) could determine whether the consumer of RVQoE reports should be the receiving node of itself or its peer node. After the consumer is determined, the network nodes could take further actions to make sure the RVQoE reports are sent to the real consumer(s). The action procedures are discussed as follows:
(If one node, say, NG-RAN node 1 configures RVQoE)
Case 1: NG-RAN node 1 receives RVQoE reports directly via SRBx.
If the NG-RAN node 1 determines that NG-RAN node 2 should be the consumer of RVQoE reports, it sends the QMC medication request to the NG-RAN node2. If NG-RAN node 2 accepts RVQoE reports, then NG-RAN node 1:
· forward the RVQoE reports to the NG-RAN node 2 via RRC Transfer message
· sends the indication to the UE to change the reporting leg to SRBy, if the NG-RAN node 2 sends the indication of preference to receive RVQoE reports directly.
Case 2: NG-RAN node 1 receives RVQoE reports via RRC transfer message from NG-RAN node 2.
If the NG-RAN node 1 determines that NG-RAN node 2 should be the consumer of RVQoE reports, it sends the QMC medication request to the NG-RAN node2. If NG-RAN node 2 accepts RVQoE reports, then the NG-RAN node 2 could just use the RVQoE reports received from UE.

There is an FFS in the sementic description for the coding of RVQoE reporting modification response in the QMC Modification Response IE:
9.2.3.x4	QMC Modification Response
This IE contains the information that the S-NG-RAN node or the information that the M-NG-RAN node needs to provide in the response to the QMC modification request.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QMC Modification Response List
	
	
	
	

	>QMC Modification Response Item
	
	1..<maxnoofUEAppLayerMeas>
	
	

	>>QoE Reference
	M
	
	OCTET STRING (SIZE(6))
	

	>>QoE Reporting Modification response
	O
	
	ENUMERATED (accepted, rejected, …)
	

	>>RVQoE Reporting Modification response
	O
	
	ENUMERATED (accepted, rejected, …)
	FFS whether the code points should be refined, to reflect the agreement about the response from non-RVQoE configuring node.

	>>RAN Visible QoE Configuration Preference
	O
	
	9.2.3.x5
	



The corresponding agreement mentioned in the sementic description is copied as below:
When the RVQoE-configuring node receives an RVQoE report and determines that the non-RVQoE-configuring node provides the bearer(s) for the application session, the RVQoE-configuring node indicates that to the non-RVQoE-configuring node. FFS whether the indication is explicit or implicit.
In the response, the non-RVQoE-configuring node:
Can indicate to the RVQoE-configuring node that it does not want to receive the RVQoE reports.
Can indicate whether it prefers to receive the RVQoE reports directly from the UE.
In order to reflect the agreement, we think another code point should be added, for the receiving node to response with the intention to directly receive RVQoE reports from UE. Otherwise, the node would have to keep receiving RVQoE reports by RRC Transfer message.
Proposal 10: Add a code point in the RVQoE Reporting Modification Response of the QMC modification Response IE, to allow the node to indicate the preference to directly receive RVQoE reports from UE.
QMC continuity
· MN-initiated SN change
Old SN to MN: S-NODE MODIFICATION REQUEST ACKNOWLEDGE
MN to new SN: S-NODE ADDITION REQUEST
Note that an MN-initiated SN modification procedure should be triggered by the MN to retrieve the QMC configuration in the old SN.
· SN-initiated SN change
Old SN to MN: S-NODE CHANGE REQUIRED
MN to new SN: S-NODE ADDITION REQUEST
Proposal 11: Include QMC configuration IE in the following messages for the continuity QoE in SN change:
· S-NODE MODIFICATION REQUEST ACKNOWLEDGE 
· S-NODE CHANGE REQUIRED
· S-NODE ADDITION REQUEST
· SN Release
RAN3 agreement:
If the SN configured a UE with QoE measurements, at SN release, the QoE/RVQoE configuration can be released. Whether the SN-configured QoE/RVQoE configuration information can be passed to the MN in case of SN release needs to be further discussed.
RAN2 agreement:
When SN is released, UE is indicated which QoE configurations should be released or kept
Based on the agreements in RAN2 and RAN3, our proposed solution:
Based on the RAN2 agreement, upon SN release, it should be the network to decide which QoE configurations should be released or kept. More specifically, we think it should be the SN to make the decision and notify the MN. When it comes to RVQoE configuration, our opinion is that all RVQoE configurations initiated by SN could be released. But since the RRC reconfiguration is sent by the MN in the case of SN release, the SN should notify the MN about all the configured RVQoE to the MN so that the MN could send the indication to the UE to release them.
Proposal 12: During SN release, the SN makes the decision on which QoE configuration should be passed to the MN.
Proposal 13: During SN release, all the RVQoE configuration generated by SN should be released. 
For the SN to notify the MN about selected QoE configurations to release, and all the RVQoE configurations generated by SN, the following XnAP messages would be impacted: 
For SN initiated SN release: S-NODE RELEASE REQUIRED; 
For MN initiated SN release:  S-NODE RELEASE RELEASE REQUEST ACKNOWLEDGE.
Proposal 14: Introduce the QMC Configuration IE and a new IE for RVQoE configuration in the following messages for the continuity of QoE in SN release:
· S-NODE RELEASE REQUIRED
· S-NODE RELEASE RELEASE REQUEST ACKNOWLEDGE
· SCG failure
RAN2 agreement:
Existing SCG failure and recovery procedure are reused, i.e. SRB5 bearer and related QoE reporting are suspended During SCG failure and recovery.
When SCG failure happens, the MN may decide to keep, change or release the SN/SCG. If the MN decides to relase the SN/SCG, the RAN3 impact could be discussed in the case of SN release. When the MN decides to change the SN, the RAN3 impact could be discussed in the case of SN change. If MN decides to keep the SN, the UE could forward the suspended QoE reports to the old SN, there seems no RAN3 impact. 
Proposal 15: If MN decides to keep the SN upon SCG failure, there is no RAN3 impact for QoE continuity in SCG failure.
Proposal 16: If MN decides to change or release the SN after SCG failure, the RAN3 impact should be discussed in the SN change or SN release scenario respectively.
· MCG Failure
RAN2 agreement:
Existing MCG failure and recovery procedure are reused, SRB4 bearer and related QoE reporting are suspended During MCG failure and recovery.
When MCG failure happens, the fast MCG recovery or RRC re-establishment may be triggered. If the UE might re-establish to a new MN, the MN might need to retrieve the QMC configuration related to the UE from the old MN. Note that the QMC configuration information IE has been included in the Retrieve UE context response message in R17 for RRC resume, the stage 2 description could be further enhanced for the old MN to provide the QMC configuration to the new MN if RRC-re-establishment is performed.
Proposal 17: Upon MCG failure, if RRC re-establishment is performed towards a new MN, the new MN should retrieve the corresponding QMC configuration via Retrieve UE context procedure.
The stage 2 and Stage 3 TPs according to this discussion paper are provided in [1] and [2].
Conclusion
Proposal 1: If MN receives m-based QoE configuration from OAM, MN may send the QoE configuration to the selected UEs via SRB1.
Proposal 2: For MN received m-based QoE configuration, the MN may also need to send the QoE Reporting Option Preference to the SN.
Proposal 3: The coding of the QoE Reporting Option Preference in the Initial QMC Coordination Request IE could be settled as ENUMERATED (true, ...) or simply BOOLEAN.
Proposal 4: The QoE configuration container could be added as an optional IE in the Initial QMC Coordination Request IE.
Proposal 5: Add QMC configuration IE in the SN Modification Required message for the SN to pass the necessary QMC configuration information to the MN.
Proposal 6: Turn into agreement the WA that says the transparent reporting for RVQoE over RRC is not supported.
Proposal 7: RRC Transfer message could be used to forward RVQoE reports between MN and SN upon the Initial configuration or QMC modification.
Proposal 8: If the MN configures RVQoE, the RVQoE reports shall be delivered to the MN, before the determination of radio bearers.
Proposal 9: If the SN configures RVQoE, the RVQoE reports should be delivered to the SN, before the determination of radio bearers.
Proposal 10: Add a code point in the RVQoE Reporting Modification Response of the QMC modification Response IE, to allow the node to indicate the preference to directly receive RVQoE reports from UE.
Proposal 11: Include QMC configuration IE in the following messages for the continuity QoE in SN change:
· S-NODE MODIFICATION REQUEST ACKNOWLEDGE 
· S-NODE CHANGE REQUIRED
· S-NODE ADDITION REQUEST
Proposal 12: During SN release, the SN makes the decision on which QoE configuration should be passed to the MN.
Proposal 13: During SN release, all the RVQoE configuration generated by SN should be released. 
Proposal 14: Introduce the QMC Configuration IE and a new IE for RVQoE configuration in the following messages for the continuity of QoE in SN release:
· S-NODE RELEASE REQUIRED
· S-NODE RELEASE RELEASE REQUEST ACKNOWLEDGE
Proposal 15: If MN decides to keep the SN upon SCG failure, there is no RAN3 impact for QoE continuity in SCG failure.
Proposal 16: If MN decides to change or release the SN after SCG failure, the RAN3 impact should be discussed in the SN change or SN release scenario respectively.
Proposal 17: Upon MCG failure, if RRC re-establishment is performed towards a new MN, the new MN should retrieve the corresponding QMC configuration via Retrieve UE context procedure.
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