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	Reason for change:
	1/ When PDCP synchronization is achieved using Core Network sequence numbers, and one one-one qos flow mapping is used, the PDCP SN cannot be set to the CN DL QFI SN which is 4 octets long.

2/ During handover from MBS supporting to non MBS-supporting node, the source gNB receives data from the shared N3 and makes data forwarding to minimize data loss. The target gNB is a non-supporting node which expects an end marker at the end of the forwarding. For this legacy target gNB, like a legacy handover, this end marker should be generated by the UPF at path switch. Indeed, without precise indication from the UPF regarding which packet is the first sent at target, the source gNB has no way to avoid that it sends redundantly over the forwading tunnel a packet that target gNB will also receive as fresh packet over target N3.


	
	

	Summary of change:
	1/ It is clarified that the PDCP COUNT shall be set to DL QFI SN. 

2/ At handover from supporting to non-supporting node, the UPF generates end marker towards source gNB when setting up the target N3, indicating in the end marker packet the mapped QFI and the sequence number of the first packet sent towards target gNB so that the source gNB can stop data forwarding at the right time. 
Impact assessment towards the previous version of the specification (same release):

This CR has an isolated impact towards the previous version of the specification (same release).

This CR only has an impact on the MBS function.


	
	

	Consequences if not approved:
	1/ PDCP SN synchronization will not work. 

2/ Minimization of data loss and duplication avoidance is broken leading to duplicates packets received at application level by the UE.
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16.10.5
Multicast Handling

16.10.5.1
Session Management

There are two delivery modes as specified in TS 23.247 [45]:

-
5GC Shared MBS traffic delivery;

-
5GC Individual MBS traffic delivery.

As specified in TS 23.247 [45], if the gNB node supports MBS, the network shall use the 5GC Shared MBS traffic delivery in which case an MBS Session Resource context for a multicast session is setup in the gNB when the first UE joins the multicast session.

For MBS shared delivery mode, shared NG-U resources are used to provide MBS user data to the gNB. The gNB node initiates the Multicast Distribution Establishment procedure towards the 5GC, to allocate shared NG-U resources for a multicast session. In case multiple MBS session areas are associated with the MBS session for location dependent MBS services, multiple NG-U shared resources are established for the same multicast session per MBS Area Session ID served by the gNB.

A shared NG-U resource applies one of the following transport options:

-
unicast transport;

-
multicast transport.

For 5GC Shared MBS traffic delivery an MBS Session Resource comprises one or several MRBs. If minimisation of data loss is applied for a given MRB, synchronisation of allocation of PDCP SNs is applied by either or a combination of the following methods:

-
derivation of the PDCP COUNT values by means of a DL MBS QFI Sequence Number provided on NG-U;

-
deployment of a Shared NG-U Termination at NG-RAN, shared among gNBs, which comprises a common entity for assignment of PDCP SNs.

Synchronisation in terms of MBS QoS flow to MRB mapping among gNBs is achieved by means of network implementation.

If PDCP COUNT values are derived from a DL MBS QFI Sequence Number provided on NG-U and only one QoS Flow is mapped to an MRB, the gNB shall set the PDCP COUNT value of PDCP PDU to the value of the DL MBS QFI Sequence Number provided with the received packet over NG-U. If PDCP COUNT values are derived from a DL MBS QFI Sequence Number provided on NG-U and multiple QoS Flows are mapped to an MRB, the gNB may derive the PDCP COUNT value of the PDCP PDU from the sum of the DL MBS QFI Sequence Numbers of the QoS Flows mapped to this MRB.
NOTE:
Synchronisation of PDCP COUNT values in case user data for MBS QoS flows mapped to the same MRB arrive over NG-U at different gNBs in different order or in case of loss of data over NG-U, and related handling of minimisation of data loss is left to implementation.

16.10.5.2
Configuration

Not modified
16.10.5.3.3
Handover between Multicast supporting cell and Multicast non-supporting cell

During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to an MBS non-supporting NG-RAN node, the target NG-RAN node sets up PDU Session Resources mapped to the multicast MBS Session. The 5GC infers from the absence of an "MBS-support" indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that MBS data packets delivery has to be switched to 5GC individual MBS traffic delivery as specified in TS 23.247 [45]. If data forwarding is applied, the source NG-RAN node infers from the handover preparation response message that the target NG-RAN node does not support MBS and changes the QFI(s) in the forwarded packets to the associated unicast QFI(s) if respective mapping information is available. The source NG-RAN node may be aware that the target NG-RAN node is non-MBS supporting already before Handover Preparation. At path switch, the source gNB receives from the UPF via the GTP-U tunnel of the associated PDU session, for each QoS flow an end marker packet containing the mapped QFI and a sequence number set to the sequence number of the first packet that the target gNB will receive for this QoS Flow.The source gNB stops to forward packets in relation to the sequence numbers received in these end marker packets and associated PDU session, and it generates itself a legacy end marker for the forwarding tunnel towards the target gNB. After receiving this end marker fron source gNB, the target gNB switches the transmission to fresh packets received over target NG-U.
For mobility from MBS non-supporting NG-RAN node to MBS-supporting NG-RAN node, the existing Xn/NG handover procedures apply. The 5GC infers from the presence of the "MBS-support" indicator in the Path Switch Request message (Xn handover) or in the Handover Request Acknowledge message (NG handover) that MBS data packets delivery can be switched from 5GC MBS individual traffic delivery to 5GC shared traffic delivery. After handover, the SMF triggers switching MBS data packets delivery form individual to shared traffic delivery by providing MBS Session IDs joined by the UE to the NG-RAN node by means of the PDU Session Resource Modification procedure. Minimization of data loss and duplication avoidance may be applied by means of identical MBS QFI SNs received over both, the shared NG-U and the unicast NG-U tunnels.

Mobility from a multicast supporting cell to a multicast non-supporting cell can be achieved by switching the MRB to a DRB in the source gNB before a handover.
NOTE:
A UE may be handed over to a target gNB not-supporting MBS without prior reconfiguration from MRB to the DRB in the source gNB. In this case, the AS configuration may not be comprehended by the target gNB causing full configuration.

