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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2]. This paper provides input to the Mobility Management.
One important starting point, as mentioned above, is the existing ongoing work in SA2 in the SA2 TR Broadcast/Multicast in [3]. The architecture to be taken into account is clearly mentioned in [2]  

This paper deals with mobility from an MBS-supporting to non-MBS-supporting NG-RAN nodes.

Discussion
In tdoc [3], the mobility from MBS supporting to non-MBS-supporting NG-RAN nodes relies on the use of one unicast QoS flow associated with each MBS QoS flow.

There are therefore two high level options for the mobility from MBS supporting to non-MBS-supporting NG-RAN nodes depending on the condition to setup this associated unicast QoS flow:
Option 1: the associated unicast QoS flow is setup at the time of handover.
Option 2: the associated unicast QoS flow is setup at the time of joining PDU session setup/modify, or in any case much in advance of the handover request attempt (PDU session modify).

Requesting the setup just at time of handover like in option 1 has multiple drawbacks:

· It can delay the triggering of handovers which is always bad and adds risks for failures,
· There is currently no uplink NGAP message from NG-RAN node to trigger the setup of a QoS flow. This option would require introducing such uplink message.
On the other side, setting up the QoS flow at PDU session setup like in option 2 doesn’t harm: provided that the SMF indicates to the NG-RAN node that the unicast QoS flow which is being setup is associated to an MBS QoS flow, the NG-RAN node can setup the unicast QoS flow while refraining from assigning radio resources to it, even though the unicast N3 tunnel could be setup.  
Therefore, the option 2 is good enough and avoids the drawbacks of option 1. Moreover, there is no need to have multiple options in the standards.

Proposal 1: select option 2 and agree that the unicast QoS flow associated to an MBS QoS flow can be setup at PDU session resource setup/modify, with a mapping between the MBS flow and the associated unicast QoS flow.

Proposal 2: do not introduce a new NG-RAN message to trigger QoS flow setup.
Variants of option 2

There are two main variants of option 2:

Option 2.1: the source NGRAN node knows in advance whether the target NG-RAN node supports MBS or not.
In this case, the source NG-RAN node can send a trigger to SMF to switch from shared delivery to individual delivery just before the handover takes place. This, in turn, triggers SMF to request the setup of an N9 interface between MB-UPF and UPF. Once the switch between shared delivery and individual delivery is completed the source NG-RAN node can then trigger the handover.
Option 2.2: the source NGRAN node doesn’t need to know in advance whether the target NG-RAN node supports MBS or not.

Alternatively, the source NG-RAN can trigger the handover directly from shared delivery. During the handover the Path Switch Request message serves as trigger for the SMF to trigger the switch from shared delivery into individual delivery: SMF can contact the UPF to get a DL GTP TEID, then send this DL GTP TEID to the MB-UPF via the MB-SMF. The MB-UPF is ready to deliver multicast data to UPF in individual delivery mode. The complete procedure can take place during the path switch procedure and can end with SMF sending the Path Switch Request Acknowledge message to target NG-RAN node.
The advantage of this alternative is that the source NG-RAN doesn’t need to know in advance that the target doesn’t support MBS. 
Also, this alternative doesn’t require to introduce a new NGAP message to enable the NG-RAN to trigger a  switch from shared delivery to individual delivery.
The short table below gives a comparison of the two options:

	
	Option 2.1
	Option 2.2

	Configuration in source NG-RAN to determine that target NG-RAN node support MBS
	Yes
	No

	New NGAP message for NG-RAN to trigger the switch from shared delivery to individual delivery
	Yes
	No

	Delay of handover
	Possible 
	No delay


From the table above we can see that the option 2.2 has a lot of advantages.

We therefore propose to adopt option 2.2 as the solution for handover from MBS supporting node to non-MBS supporting node. 

We don’t see a benefit to have option 2.1 also standardized as it seems redundant. 
Proposal 3: agree to standardize only option 2.2 for Xn mobility from MBS-supporting to non-MBS-supporting NG-RAN nodes where the switch from shared delivery to individual delivery takes place during the path switch procedure by the SMF. 
The only standards impacts of option 2.2 are the following:

· SMF to tell the NG-RAN node at setup of the unicast QoS flow what is the mapping to associated MBS flow (NGAP impact), 
· SMF to trigger the switch from MBS shared delivery to individual delivery at Path Switch Request (N4 impact).

Conclusion and Proposal

This paper has reviewed the possible solutions for the mobility from MBS supporting NG-RAN node to non-MBS supporting NG-RAN node and makes the following proposals:

Proposal 1: select option 2 and agree that the unicast QoS flow associated to an MBS QoS flow can be setup at PDU session resource setup/modify, with a mapping between the MBS flow and the associated unicast QoS flow.

Proposal 2: do not introduce a new NG-RAN message to trigger QoS flow setup.

Proposal 3: agree to standardize only option 2.2 for Xn mobility from MBS-supporting to non-MBS-supporting NG-RAN nodes where the switch from shared delivery to individual delivery takes place during the path switch procedure by the SMF. 

Proposal 4: Agree the below TP for TS 38.300 to capture the above agreement on mobility to non-supporting nodes.  
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TP for TS 38.300

16.x
NR Multicast and Broadcast

16.x.1
General

Editor’s Note: General aspects to be covered here.

Not modified
16.x.5
Mobility

Editor’s Note: Mobility aspects to be covered here.

16.x.5.1
General

Mobility principles builds on existing functionality including functions described in section 9.2. 

16.x.5.2
Multicast Mobility from MBS supporting cell to MBS supporting cell

During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC. Which procedures to use is FFS.     

During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12].  

16.x.5.3
Multicast Mobility from/to MBS supporting cell to/from MBS non-supporting cell

Editor’s Note: FFS. Based on SA2 input. RAN impacts to be covered here.
Each MBS QoS flow is associated with a unicast QoS flow which is set up using PDU session resource request/modify procedure. During the Xn handover procedure, the target NG-RAN node sends the Path Switch Request message to SMF which triggers the switch from shared delivery to individual delivery.  

16.x.5.4
Broadcast Mobility (FFS)

Editor’s Note: intends to cover information related to broadcast exchanged during mobility. FFS. 
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