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1. Discussions
To address Key Issue #1: Multicast MBS data reception in RRC Inactive, there are following solutions:

Sol#1, Sol#3, Sol#4, Sol#5, Sol#6, Sol#18, Sol#19, Sol#20, Sol#21, Sol#22, Sol#23, Sol#26.

Below provided are the different aspects that are covered by the solutions, evaluation and some principles proposed to be agreed on:
#1 New UE capability 
Sol#1 proposes new UE capability over NAS indicating whether the UE supports RRC_INACTIVE reception of MBS data. This capability is provided to AMF during initial/mobility Registration. AMF then provides to NG-RAN the information whether the new functionality can be applied to this UE based on UE capability, local config etc. 
It is unclear what kind of local configuration is needed in the AMF and what kind of control that the operator would like to have.

As the UE capability may be available in NG-RAN over Access Stratum, it is proposed to check with RAN WGs whether UE capability over AS is already available and sufficient.
[Proposal-1] It is proposed to check NG-RAN if NG-RAN can get AS capability whether UE supports RRC_INACTIVE reception of MBS data by adding an EN.
#2 Different types of assistance information provided to assist the NG-RAN to determine what UEs can be moved from RRC_CONNECTED to RRC_INACTIVE at cell congestion
#2.1 MBS Session level

#2.2 UE level
Table 1 Assistance information
	Solution
	AF enable/disable the function for MBS Session 
	UE preference


	AF provides UE differentiation within a MC group
	AF determines UEs to stay in RRC_CONNECTED 


	Differentiation among MBS Sessions



	Sol#1
	Based on local configuration or analytics 
	Yes
	use PP service: AF-> NEF->UDM -> SMF->RAN


	
	MBS QoS 


	Sol#3
	
	
	AF->PCF->SMF->RAN
	
	

	Sol#6
	
	
	PER of PDU Session
	
	PER and ARP of MBS Session

	Sol#26
	
	
	
	Yes
	

	Sol#X (S2-2205608)
	
	
	AF provide the list of GPSI that requires differentiation in MBS Session creation
	
	


For “UE preference”, it is not clear why the UE prefers to receive MBS data in an unreliable way (as RRC_INACTIVE UE cannot send feedback to NG-RAN whether the MBS data is received successfully). It is proposed not to introduce “UE preference”. 
“RRC_CONNECTED” state is 5GS internal state and should not be visible in AF, and it is not the AF that determines which UEs to stay in RRC_CONNECTED.

For MBS Session differentiation , MBS QoS could be considered, but this requires input from RAN WG(s).
Based on the above, 
[Proposal-2] The following principles for the assistance information are proposed: 
UE preference is not pursued as it is the NG-RAN that should make the decision whether to move the UE to RRC_INACTIVE at congestion.
AF enabling/disabling RRC_INACTIVE reception of MBS data is not pursued as it is the NG-RAN that should make the decision whether to move the UE to RRC_INACTIVE at congestion, regardless of AF indication. 
MBS Sessions differentiation could be based on the MBS QoS, which requires input from RAN WGs.
New assistant information for UE differentiation may be sent to NG-RAN. Whether to use Parameter Provision service, PCC framework, or other solution to provide the UE differentiation information need more discussion (which is in SA2 scope).
#3 How RRC_INACTIVE UE be notified/paged to receive MBS data  
Table 2 
	Solutions
	CN group paging, new cause “MBS Session activation”?
	AMF determines area of paging also for RRC_INACTIVE UE?
	Modify Rel-17 of MBS Session Deactivation?
	Comment

	Sol#4
	YES, to differentiate group paging for MBS Session Activation from MBS Session Release
	No
	No change


	Differentiation between Activation and Release of MBS Session not needed if Sol#18 is adopted

	Sol#18
	No, assumption is that group paging is done only at MBS Session Activation, but not at MBS Session Release
	No
	No change
	

	Sol#22
	No
	No
	Yes, MBS Session deactivation not sent to RAN
	MRB will stay even if MBS Session is deactivated, this is not aligned with the intention to itnroducuce MBS Session Deactivation/Activation.

	Sol#23
	No
	Yes
	No change
	Change the basic principle that AMF determines area of paging for IDLE UEs


CN group paging does not need to handle paging cause “MBS Session Activation” if Sol#18 is adopted (note that Sol#18 in Rel-17 avoids paging signaling).
Based on the comparison in the table above, Sol#22, Sol#23 should not be considered as is.
Regarding how RAN notifies the RRC_INACTIVE UE of MBS data, it is to be determined by RAN
#4 RRC_INACTIVE UE mobility with RNA and between RNAs but within RA
Table 3 
	Solutions
	UE moving within RNA
	UE moving out of RNA but within RA
	Comment

	Sol#5
	If due to mobility the UE finds NG-RAN is changed and no multicast data received at the camping cell, the UE sends RRC message to target NG-RAN node.
	If the UE is in the RRC Inactive state and the network indicate support RRC Inactive MBS data reception, the UE is aware that the multicast service can be received in RRC Inactive state and not need perform Service Request


	To be determined by RAN WG(s)


	Sol#19
	Option-A: NG-RAN node 1 trigger MBS Session setup in node 2

Option-B: a broadcast solution?

	Not coverd

	Option-A: To be determined by RAN WG(s)



Option-B (which is similar as a broadcast solution) concts contradicts with the motivation that resource allocation in NG-RAN is based on whether there is joined UE in the NG-RAN, therefore Option-B is not recommended.
#5 RRC_INACTIVE UE mobility out of RA 

When UE moves out of the Registration Area, the RRC_INACTIVE UE needs to perform mobility Registration. If the UE is expected to receive MBS data in the new RA, the UE needs to provide the associated PDU Session Information to the CN to trigger the shared tunnel establishment if not already established. This may be considered a variant of Sol#20.
2. Proposal

It is proposed to adopt the following update in TR 23.700-47 v0.3.0:   

* * * * * Start of Changes * * * * *  

7
Evaluation

Editor's note:
This clause will provide evaluation of different solutions.
7.1
Key Issue #1: Multicast MBS data reception in RRC Inactive state
There are following solutions addressing KI#1:

Sol#1, Sol#3, Sol#4, Sol#5, Sol#6, Sol#18, Sol#19, Sol#20, Sol#21, Sol#22, Sol#23, Sol#26.

Below provided are the different aspects that are covered by the solutions, evaluation and some principles proposed to be agreed on:
#1 New UE capability 
Sol#1 proposes new UE capability over NAS indicating whether the UE supports RRC_INACTIVE reception of MBS data. This capability is provided to AMF during initial/mobility Registration. AMF then provides to NG-RAN the information whether the new functionality can be applied to this UE based on UE capability, local config etc. 
It is unclear what kind of local configuration is needed in the AMF and what kind of control that the operator would like to have.

As the UE capability may be available in NG-RAN over Access Stratum, it is proposed to check with RAN WGs whether UE capability over AS is already available and sufficient.
Editor’s Note: It is to be checked with RAN WGs whether UE capability over AS is already available and sufficient.
#2 Different types of assistance information provided to assist the NG-RAN to determine what UEs can be moved from RRC_CONNECTED to RRC_INACTIVE at cell congestion
#2.1 MBS Session level

#2.2 UE level
Table 1 Assistance information
	Solution
	AF enable/disable the function for MBS Session 
	UE preference


	AF provides UE differentiation within a MC group
	AF determines UEs to stay in RRC_CONNECTED 


	Differentiation among MBS Sessions



	Sol#1
	Based on local configuration or analytics 
	Yes
	use PP service: AF-> NEF->UDM -> SMF->RAN


	
	MBS QoS 


	Sol#3
	
	
	AF->PCF->SMF->RAN
	
	

	Sol#6
	
	
	PER of PDU Session
	
	PER and ARP of MBS Session

	Sol#26
	
	
	
	Yes
	

	Sol#X (S2-2205608)
	
	
	AF provide the list of GPSI that requires differentiation in MBS Session creation
	
	


For “UE preference”, it is not clear why the UE prefers to receive MBS data in an unreliable way (as RRC_INACTIVE UE cannot send feedback to NG-RAN whether the MBS data is received successfully). It is proposed not to introduce “UE preference”. 

“RRC_CONNECTED” state is 5GS internal state and should not be visible in AF, and it is not the AF that determines which UEs to stay in RRC_CONNECTED.

For MBS Session differentiation , MBS QoS could be considered, but this requires input from RAN WG(s).
Based on the above, the following principles for the assistance information are proposed: 

UE preference is not pursued as it is the NG-RAN that should make the decision whether to move the UE to RRC_INACTIVE at congestion.
AF enabling/disabling RRC_INACTIVE reception of MBS data is not pursued as it is the NG-RAN that should make the decision whether to move the UE to RRC_INACTIVE at congestion, regardless of AF indication. 
MBS Sessions differentiation could be based on the MBS QoS, which requires input from RAN WGs.

New assistant information for UE differentiation may be sent to NG-RAN. Whether to use Parameter Provision service, PCC framework, or other solution to provide the UE differentiation information need more discussion (which is in SA2 scope).

Editor’s Note: Feedback from RAN WGs is needed on the above.

#3 How RRC_INACTIVE UE be notified/paged to receive MBS data  

Table 2 
	Solutions
	CN group paging, new cause “MBS Session activation”?
	AMF determines area of paging also for RRC_INACTIVE UE?
	Modify Rel-17 of MBS Session Deactivation?
	Comment

	Sol#4
	YES, to differentiate group paging for MBS Session Activation from MBS Session Release
	No
	No change


	Differentiation between Activation and Release of MBS Session not needed if Sol#18 is adopted

	Sol#18
	No, assumption is that group paging is done only at MBS Session Activation, but not at MBS Session Release
	No
	No change
	

	Sol#22
	No
	No
	Yes, MBS Session deactivation not sent to RAN
	MRB will stay even if MBS Session is deactivated, this is not aligned with the intention to itnroducuce MBS Session Deactivation/Activation.

	Sol#23
	No
	Yes
	No change
	Change the basic principle that AMF determines area of paging for IDLE UEs


CN group paging does not need to handle paging cause “MBS Session Activation” if Sol#18 is adopted (note that Sol#18 in Rel-17 avoids paging signaling).
Based on the comparison in the table above, Sol#22, Sol#23 should not be considered as is.
Editor’s Note: Regarding how RAN notifies the RRC_INACTIVE UE of MBS data, it is to be determined by RAN WGs.
#4 RRC_INACTIVE UE mobility with RNA and between RNAs within RA

Table 3 
	Solutions
	UE moving within RNA
	UE moving out of RNA but within RA
	Comment

	Sol#5
	If due to mobility the UE finds NG-RAN is changed and no multicast data received at the camping cell, the UE sends RRC message to target NG-RAN node.
	If the UE is in the RRC Inactive state and the network indicate support RRC Inactive MBS data reception, the UE is aware that the multicast service can be received in RRC Inactive state and not need perform Service Request


	To be determined by RAN WG(s)


	Sol#19
	Option-A: NG-RAN node 1 trigger MBS Session setup in node 2

Option-B: a broadcast solution?

	Not coverd

	Option-A: To be determined by RAN WG(s)



Option-B (which is similar as a broadcast solution) concts contradicts with the motivation that resource allocation in NG-RAN is based on whether there is joined UE in the NG-RAN, therefore Option-B is not recommended.
Editor’s Note: How to handle RRC_INACTIVE UE mobility with RNA and between RNAs within RA is to be determined by RAN WGs.
#5 RRC_INACTIVE UE mobility out of RA 

When UE moves out of the Registration Area, the RRC_INACTIVE UE needs to perform mobility Registration. If the UE is expected to receive MBS data in the new RA, the UE needs to provide the associated PDU Session Information to the CN to trigger the shared tunnel establishment if not already established. This may be considered a variant of Sol#20.
* * * * * Next Changes * * * * * 
8
Conclusions


8.1
Key Issue #1: Multicast MBS data reception in RRC Inactive state
The following are the interim conclusions:

Editor’s Note: Feedback from RAN WGs is required to conclude KI#1.
If there is a need to differentiate the MBS Sessions for NG-RAN to determine what UEs can be moved to RRC_INACTIVE and those UEs can still receive MBS data, the MBS QoS could be considered.
If there is need to differentiate UEs for NG-RAN to determine what UEs can be moved to RRC_INACTIVE and those UEs can still receive MBS data, the AF need to provide the UE differentiation information.
Editor’s Note: How the UE differentiation information is provided to NG-RAN by the AF via 5GC is to be evaluated.
When RRC_INACTIVE UE moves out of the current Registration Area, if the UE expects to receive MBS data, the UE needs to include the information of the assoicated PDU Sesison in Registration Request so that the shared tunnel can be established (if not already established) in the NG-RAN in the new RA. 
* * * * * End of Changes * * * * *    
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