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1	Introduction
The agreed Rel-18 framework for MBS QMC is based on storage of the network instance of the QMC context in the UE while it is in idle mode, and no impact on the 5GC other than support of QoE configuration enhancement IEs in NGAP was identified so far. In this paper we therefore analyze the scenario of MBS QMC activation based on Rel-18 NG-RAN connected to such Rel-18 5GC. 
2	Discussion
SA5 introduced description of s-based Rel-17 QMC activation in 5GS in TS 28.405 clause 4.6 via a Rel-18 CR (CR#0014r1). This clause describes QMC activation triggered by the OAM in the 5GC (UDM, AMF), NG-RAN and UE. The Rel-17 QMC framework requires the QMC configuration(s) to be provided to the gNB and forwarded to the UE each time the UE transits to RRC connected mode as illustrated in Figure 1.


[bookmark: _Ref158996008]Figure 1: QMC configuration(s) are provided to the gNB and forwarded to the UE each time the UE transits to RRC connected mode.
If the mechanism in Figure 1 is maintained for Rel-18 MBS QMC configurations, the gNB will receive the same MBS QMC configuration(s) each time it connects. As per today there is no stage 2 description preventing the gNB to directly (blindly) forward the configuration to the UE when it receives it from the AMF, but in case of Rel-18 MBS QMC this will lead to overwriting of measurement configuration application layer IDs stored in the UE. For this purpose, Rel-18 RRC signalling has been introduced to inform the gNB about MBS QMC configurations already present in the UE (aka UE-based solution). 
However, using the mechanism described in Figure 1 for MBS QMC implies that a gNB will, each time a UE connects, systematically receive potentially voluminous MBS QMC configurations which it will need to store until information about configured MBS QMC has been retrieved over the air interface. Only when/if it turns out that the UE has already been configured with the received MBS QMC configuration, the gNB can then discard the received configuration information (the UE will provide the gNB with the required QMC context information to be used by the network). Taking into account that this handling is per UE, such mechanism represents vaste of network signalling resources (NG) as well as unnecessary memory consumption and processing in the gNB. Additonally the network will typically not have much information about which UEs will connect to MBS sessions, and when they will connect. So an operator who needs to monitor QoE for MBS will typically need to have the UE configured for a long time to be sure it is ready to monitor when the user starts the MBS session. A normal smartphone (eMBB), which is also often used for e.g. for web browsing, emails etc, will then typically connect to the network very many times during the period of time when the MBS QMC configuration is present in the UE, with each time a high probability that the user has not connected to any MBS session. And many UEs will be concerned by this situation. The vaste of resources related to the described network handling of MBS QMC configurations can therefore be considered significant.
Observation 1: A mechanism based on systematic transmission of MBS QMC configurations from the AMF to the gNB each time the UE connects represents significant vaste of network signalling resources as well as unnecessary memory consumption and processing in the gNB.
It can also be observed that the mechanism of Figure 1 also assumes that the UE each time it connects is able to provide the full list of configured MBS QMC configurations. If there is any scenario where only a partial list or no list is provided by the UE, the gNB will consider the UE was not configured by MBS QMC. In that case it will consider all measurement configuration application layer IDs to be available, and configure the UE with the received MBS QMC configurations. It is not clear to us how a Rel-18 UE will handle such scenario, and we therefore believe RAN3, as leading WG for the Rel-18 WI, if the current CN mechanism is maintained, should request RAN2 to clarify UE behaviour and implement corresponding clarifications or corrections for this scenario if needed.
Observation 2: A mechanism based on systematic transmission of MBS QMC configurations from the AMF to the gNB also requires the UE to always be able to report the the full list of configured MBS QMC configurations to the gNB each time it connects. If the current CN mechanism is maintained and the UE is not able to always report the full list, corresponding clarifications or corrections relative to UE handling of repeated reception of MBS QMC configuration (same QoE reference) is needed.
In order to solve the problem of significant vaste of network resources described in observation 1, and as a side effect avoid the problem described in observation 2, it seems needed that the 5GC transmits each MBS QMC configuration only once.
Proposal 1: The 5GC transmits each MBS QMC configuration to the NG-RAN only once.
A mechanism based on proposal 1 still comes with a need to cover the particular scenario of failure of transmission of the MBS QMC configuration to the UE. For this particular case, which could occur e.g. due to very short connection time or bad radio conditions, the AMF needs to be informed that the MBS QMC configuration could not be transmitted. This will enable the AMF to retransmit the full configuration information again (including the XML-encoded QMC configuration container) to the NG-RAN the next time the UE connects. A corresponding signalling flow is provided in Figure 2.
Proposal 2: In case of failed transmission of the MBS QMC configuration to the UE, the AMF is informed so that it will transmit the configuration next time.


[bookmark: _Ref159003778]Figure 2: Failed MBS QMC configuration, with reporting of failure information to the AMF.
Details of the impacted steps are as follows:
Step 1: The AMF sends s-based MBS QMC Configuration to the gNB for a given UE (during Initial Context Setup or using UE Context Modification procedure).
Step 2/3: The MBS QMC configuration can’t be sent to the UE before UE Context Release (e.g. due to RLF or other reason leading to short call duration).
Step 4: The gNB informs the AMF that the QMC configuration was not transferred to the UE. This is needed at least for the MBS QMC configuration, where the AMF would not retransmit the XML-encoded QMC configuration container to the gNB when the UE reconnects from RRC_IDLE.
Steps 5-8: The full MBS QMC configuration, including the XML-encoded QMC configuration container, is sent to the UE next time the UE connects to the network.
Proposal 3: RAN3 to discuss scenario for failed s-based QMC configuration towards the UE, and agree solution as described in Figure 2.
A way forward would be to send an LS to SA2, RAN2 cc SA5 describing the problems described in observation 1 and 2 above, technically endorse the NGAP CR in annex of this paper and attach it to the LS.
Proposal 4: Technically endorse the NGAP CR in annex of this paper and attach it to LS to be sent to SA2, RAN2 cc SA5.
A draft LS has been submitted to this meeting in [1].
3	Conclusion
We have made the following observation and proposals:
Observation 1: A mechanism based on systematic transmission of MBS QMC configurations from the AMF to the gNB each time the UE connects represents significant vaste of network signalling resources as well as unnecessary memory consumption and processing in the gNB.
Observation 2: A mechanism based on systematic transmission of MBS QMC configurations from the AMF to the gNB also requires the UE to always be able to report the the full list of configured MBS QMC configurations to the gNB each time it connects. If the current CN mechanism is maintained and the UE is not able to always report the full list, corresponding clarifications or corrections relative to UE handling of repeated reception of MBS QMC configuration (same QoE reference) is needed.
Proposal 1: The 5GC transmits each MBS QMC configuration to the NG-RAN only once.
Proposal 2: In case of failed transmission of the MBS QMC configuration to the UE, the AMF is informed so that it will transmit the configuration next time.
Proposal 3: RAN3 to discuss scenario for failed s-based QMC configuration towards the UE, and agree solution as described in Figure 2.
Proposal 4: Technically endorse the NGAP CR in annex of this paper and attach it to LS to be sent to SA2, RAN2 cc SA5.
A draft LS has been submitted to this meeting in [1].
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The purpose of the UE Context Release procedure is to enable the AMF to order the release of the UE-associated logical NG-connection due to various reasons, e.g., completion of a transaction between the UE and the 5GC, or release of the old UE-associated logical NG-connection when the UE has initiated the establishment of a new UE-associated logical NG-connection, etc. The procedure uses UE-associated signalling.
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Figure 8.3.3.2-1: UE context release: successful operation
The AMF initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the NG-RAN node. 
The UE CONTEXT RELEASE COMMAND message shall contain both the AMF UE NGAP ID IE and the RAN UE NGAP ID IE if available, otherwise the message shall contain the AMF UE NGAP ID IE.
Upon reception of the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. 
If the PDU Session Resource List IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall handle this information as specified in TS 23.502 [10].
If the User Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall handle this information as specified in TS 23.502 [10].
[bookmark: _Hlk489551572]If the Information on Recommended Cells and RAN Nodes for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging.
For each PDU session for which the Secondary RAT Usage Information IE is included in the PDU Session Resource Release Response Transfer IE, the SMF shall handle this information as specified in TS 23.502 [10].
[bookmark: _Toc20954864][bookmark: _Toc29503301][bookmark: _Toc29503885][bookmark: _Toc29504469][bookmark: _Toc36552915][bookmark: _Toc36554642]If the Paging Assistance Data for CE Capable UE IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and use it for subsequent paging, as specified in TS 23.502 [10].
If the QMC Configuration Failure Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, take it into account for QMC.
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Not applicable.
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If the UE Context Release procedure is not initiated towards the NG-RAN node before the expiry of the timer TNGRELOCOverall, the NG-RAN node shall request the AMF to release the UE context.
If the UE returns to the NG-RAN node before the reception of the UE CONTEXT RELEASE COMMAND message or the expiry of the timer TNGRELOCOverall, the NG-RAN node shall stop the timer TNGRELOCOverall and continue to serve the UE.

<<< next change >>>

[bookmark: _Toc20955087][bookmark: _Toc29503533][bookmark: _Toc29504117][bookmark: _Toc29504701][bookmark: _Toc36553147][bookmark: _Toc36554874][bookmark: _Toc45652169][bookmark: _Toc45658601][bookmark: _Toc45720421][bookmark: _Toc45798301][bookmark: _Toc45897690][bookmark: _Toc51745894][bookmark: _Toc64446158][bookmark: _Toc73982028][bookmark: _Toc88652117][bookmark: _Toc97891160][bookmark: _Toc99123279][bookmark: _Toc99662084][bookmark: _Toc105152150][bookmark: _Toc105173956][bookmark: _Toc106108954][bookmark: _Toc106122859][bookmark: _Toc107409412][bookmark: _Toc112756601][bookmark: _Toc146270753]9.2.2.6	UE CONTEXT RELEASE COMPLETE
This message is sent by the NG-RAN node to confirm the release of the UE-associated logical NG-connection over the NG interface.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.16
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	9.3.1.100
	
	YES
	ignore

	PDU Session Resource List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Release Response Transfer
	O
	
	OCTET STRING
	Containing the PDU Session Resource Release Response Transfer IE specified in subclause 9.3.4.21.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE
	O
	
	9.3.1.141
	
	YES
	Ignore

	QMC Configuration Failure Information
	O
	
	9.3.1.x1
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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9.3.1.x1	QMC Configuration Failure Information
This IE contains information about QMC configurations for MBS broadcast that was received by the gNB from the AMF for this UE but were not transferred to the UE before UE context release.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QMC Configuration Failure Information List
	
	1
	
	

	>QMC Configuration Failure Information Item
	
	1..<maxnoofUEAppLayerMeas>
	
	

	>>QoE Reference
	M
	
	OCTET STRING (SIZE(6))
	QoE Reference, as defined in clause 5.2 of TS 28.405 [45]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3-bytes Octet String.



	Range bound
	Explanation

	maxnoofUEAppLayerMeas
	Maximum no. of UE application layer measurements. Value is 16.
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