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Introduction

At the last RAN3#122 meeting, RAN3 received the LS from SA2 in R3-237152/S2-2311680: 
The current procedures in Clause 7.2.3.8.1 of TS 23.247 contain the following:

-
For Xn-based handover or Connection Resume, from a non-MBS supporting source RAN node towards an MBS supporting target RAN node, the SMF provides MBS session related information as part of the associated PDU Session context data as specified in the existing procedures, the SMF also includes the MBS Assistance Information in the N2 SM information.
-For Xn-based handover or Connection Resume from an MBS supporting source RAN node towards an MBS supporting target RAN node, depending on configuration, the SMF may provide the MBS Assistance Information

SA2 discussed in which message available MBS Assistance Information is provided from SMF to target NG-RAN for Xn-based handover or Connection Resume from an MBS supporting source RAN node towards an MBS supporting target RAN node. Related possibilities are:

1. within the PATH Switch ACK.

2. With a PDU session modification after the completion of the handover or Connection Resume.

SA2 would like to ask RAN3 to provide feedback on their preferred message to provide MBS Assistance Information from SMF to target NG-RAN for Xn-based handover or Connection Resume from an MBS supporting source RAN node towards an MBS supporting target RAN node.

After discussions, no conclusion could be reached at RAN3#122.

This paper provides more insights on this issue and explains the different solutions from which RAN3 should select the best way forward. 

Description
As explained in the LS from SA2, the current R17 solution for SMF sending the MBS Session Information to target gNB using the PDU session modification concerns handovers from MBS non supporting nodes to MBS supporting nodes.
In contrast, the R18 SA2 question to RAN3 for SMF sending the 5GC MBS Assistance Information to target gNB concerns handover from MBS supporting nodes to MBS supporting nodes. 

And this changes completely the problem and therefore the solution.
Indeed, in R17 the SMF knows whether the received Path Switch Request message concerns a handover from an MBS non-supporting gNB or from an MBS supporting gNB. If the source gNB is MBS supporting, which is assumed to be the majority of cases in the overall network, the SMF will not need to trigger the PDU session modification towards the target gNB because the target gNB would have received the MBS session information directly in the Xn handover Request.

As a result, in R17 solution, the PDU session modification is seldom triggered in the network, in average.

The big difference in the new R18 SA2 question is that the SMF doesn’t know if the source gNB supports Reception in RRC Inactive mode or not.

1. SA2 question: homogeneous or non-homogeneous deployment of the feature MBS reception in inactive mode?
If we take a network with homogeneous deployment of the feature MBS Reception in inactive mode, then there is no need for SMF to send the MBS Assistance Information at all after an Xn handover because:

· Either all gNBs support the feature, and target gNB will always receive the MBS Assistance Information from source gNB, or

· No gNB at all support the feature, and then there is no point for SMF to send the MBS Assistance Information to target gNB.

Obviously, this is not this deployment case that SA2 asked RAN3 in their LS because:
· If all networks were assumed homogeneous, then SA2 would not ask RAN3 which message to use by SMF given that no sending would be needed, as explained here-above,
· Usually, 3GPP does not assume necessarily that a feature is supported by all nodes,

· Section 7.2.3.8.1 of TS 23.247 clearly indicates that SA2 has not foreseen a mandatory support of the feature MBS Reception in inactive mode by all RAN nodes:

NOTE 1:
In deployments where not all the MBS supporting NG RAN nodes support delivery of multicast MBS session data to UEs in RRC_INACTIVE state, a source NG-RAN node not supporting delivery of multicast MBS session data to UEs in RRC_INACTIVE state will not provide MBS assistance information for the MBS session to the target NG-RAN node.

Proposal 1: agree that SA2 considered that homogeneous deployments of the feature cannot always be assumed and that RAN3 is asked by SA2 to address the case of deployments with non-homogeneous support. 

2. Solutions available for non-homogeneous deployments of the feature MBS reception in inactive mode 
From the above section, the starting point of SA2 incoming LS and question is therefore a non-homogeneous deployment i.e. some gNBs support the feature, and some other gNBs do not. For this type of deployments, the following three solutions could be envisioned:

a. Solution 1: Only PDU session modification
Because SMF doesn’t know whether source gNB supports the feature, the SMF triggers the PDU session modification message to send the MBS Assistance Information to target gNB after every Xn handover happening in the network.

This solution can be seen as newly extending the Xn handover procedure by two additional messages for all Xn handovers involving MBS sessions. This solution seems not scalable. This “extension” of Xn handover somehow makes Xn handovers become useless compared to an NG handover. 
b. Solution 2: Path Switch Request Acknowledge solution
After every Xn handover the SMF sends the MBS Assistance Information in the Path Switch Request Acknowledge message to target gNB.

This solution is obviously the most signalling efficient. No need to trigger an extra procedure or to add additional messages after every Xn handover. 

Of course, when the source gNB happens to be supporting Assistance Information, the target gNB receives the MBS assistance information from both the source gNB and from the SMF, this is a bit redundant but not a problem.

c. Hybrid solution
In the spirit of release 17, there could be an hybrid solution.

Indeed, if SMF learns in advance whether gNBs supports the feature MBS Reception in inactive mode, then SMF can just trigger the PDU session modification only after those Xn handovers for which the source gNB does not support the feature.

This solution is not as efficient as solution 2 but may be signaling acceptable. Of course, it however requires SMF to learn and store the capabilities of all gNBs and therefore to have gNB report a new capability to SMF with some extra IEs.

Comparison of solutions
This following table compares the three solutions:
	
	pros
	cons

	Only PDU Session Modification
	No RAN3 specification impact.
	Dramatic increase of signalling overhead which makes Xn handovers almost useless compared to NG handovers.

	Path switch Acknowledge
	no signaling impact in the network. 
	Add one IE in the Path Switch request acknowledge message.

	Hybrid 
	
	1/ signaling impact but limited to the case of source gNB not supporting MBS reception in inactive mode.
2/ add new IE to report “gNB support of MBS reception in inactive mode” in the PDU session setup/modify response transfer containers.


Proposal 2: RAN3 to select a solution between 1, 2 or 3.

Conclusion and Proposals
This paper has explained the pros and cons of the possible solutions to answer SA2 question.

Proposal 1: agree that SA2 considered that homogeneous deployments of the MBS reception in inactive mode feature cannot always be assumed and that RAN3 is asked by SA2 to address the case of deployments with non-homogeneous support. 

Proposal 2: RAN3 to select a solution between 1, 2 or 3. CRs for solution 2 and 3 are available in [2] and [3], respectively.
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