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	Reason for change:
	One of the key objectives for 5G Multicast design has been to provide minimal loss of data at transport layer. 
For that reason it is essential that during UE mobilty when a mulitcast sesssion data transmission is ongoing, data is not lost for that particular UE. 

Without any coordination across RAN nodes, and data forwarding, it is not possible for the UE and target RAN node to know at tranport layer up to which Multicast data packet the UE has received from the source RAN node. 
In that case, if the source RAN node is delivering the same mulitcast data packet a bit delayed (or if the UE for some reason has not received it) than the target RAN node (e.g. the source RAN node is 2 multicast data packets behind the target RAN node), the UE would lose those 2 data packets at handover. 
There is also the scenario where the target RAN node needs to establish the UP resources during handover, in case no Multicast session has not been setup in target yet. This can cause a gap, that can lead to data loss. 
The simplest way to solve this at tranport layer is by perfroming data forwarding. It is important to remember that service layer is optional for multicast and a service based solution may not be available.  
Therefore,
1. There is a need for multicast data forwarding to minimize loss od multicast data packets.  
2. Thre is a need for target and source to understand which mulitcast data packet has been delivered in source and which multicast data packet is to be delivered in target.
For 2, the simplest way is that both the target RAN node and the source RAN node derive the PDCP sequence number from a sequence number received from the MB-UPF.  

	
	

	Summary of change:
	· Define a sequence number from the MB-UPF for data forwarding and PDCP sequence number synchronization between RAN nodes during handover. 
· During handover, the source and target RAN node exchange the status (i.e. Source and target exchange PDCP SN in HO Request and HO Request Acknowledge messages)
· This allows srouce RAN node to know whether to perform bdata forwarding and when to stop. 

	
	

	Consequences if not approved:
	Multicast data loss in multiple mobility scenarios. 
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* * * * Start of 1st Change * * * * 
[bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc83206844]
[bookmark: _Toc83206852][bookmark: _Hlk87244259]7.2.3.5	Minimization of data loss
Editor's note:	Details for how to minimize data loss between the source NG-RAN node and the target NG-RAN node should be aligned with 3GPP RAN WGs.
A sequence number is added in each data packet of the MBS session sent by MB-UPF and forwarded to all related NG-RAN nodes. The MB-UPF uses the same sequence number for same MBS data packets transmitted over different shared tunnels. 
To minimize the data loss of the UE during the handover procedure, the multicast MBS session data is forwarded from source NG-RAN node to target NG-RAN node during handover.
For connected mode mobility between NG-RAN nodes supporting MBS, the sequence number provided by the MB-UPF is used by target NG-RAN node and source NG-RAN node to determine the MBS session data packets to be forwarded. In order to do that:
-	The RAN nodes derive the PDCP sequence number from the sequence number provided by the MB-UPF. 
-	During handover preparation, the source RAN node provides its PDPC status in Handover Request.
-	The target RAN node provides its PDCP status in Handover Request Ack.
-	The source RAN node determines whether to start data forwarding and when to stop based on the PDCP status exchange.
Editor’s note: Further details for MBS data forwarding need RAN2/RAN3 design. 
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