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Abstract: This contribution compares different possibilities to configure the (MB-)UPF to replicate an incoming MBS stream into multiple outgoing streams and suggest to retain the already standardized solution.

1. Introduction

TS 23.247 contains the following:

Traffic replication and forwarding for an MBS session is realized by using for each MBS session an (MB-)UPF internal interface ("MBS internal") and a two-step detection and forwarding process. In the first step, the packets received from a single data source are forwarded by the (MB-)UPF to the (MB-)UPF internal interface (i.e. Destination Interface set to "MBS internal" and MBS session ID indicated as Network instance in an FAR). In the second step, PDRs installed at the (MB-)UPF internal interface (i.e. Source Interface set to "MBS internal" and MBS session ID indicated as Network instance) detect the packets and forward them to the respective outgoing interface.
Editor's note:	Whether a two-step approach for 5G VN group is needed thus whether new source/destination source types are needed for MBS traffic is FFS.

The following ways of configuring the UPF could be conceived:

1. Existing two step approach similar to 5G VN group: 

One time: PDR (incoming address) -> FAR (internal multicast termination)
For each outgoing stream: PDR (internal multicast termination) -> FAR (destination address)

2. One step approach with usage of "carry on indication" in PDR
For each outgoing stream: PDR (incoming address, carry on indication) -> FAR (destination address)


3. One step approach modifying N4 to allow one PDR to point to multiple FAR
PDR (incoming address) -> For each outgoing stream: FAR (destination address)
PDR (incoming address) -> For each outgoing stream: FAR (destination address)
PDR (incoming address) -> For each outgoing stream: FAR (destination address)

Comparison

	
	Option 1:
Two step approach
	Option 2:
Carry on indication
	Option 3:
modifying N4 to allow one PDR to point to multiple FARs

	Processing effort in UPF for packet detection
	Low (only one PDR matching, assuming that internal termination does not require real traffic detection)
	High: (All PDRs need to be compared against each incoming packet)
	Low (only one PDR)

	N4 Extension required, implementation effort
	Already agreed minor extension similar to 5G VN group
	No
	Yes.
Potential high implementation effort due to clash with existing model of one PFCP session per PDU session

	Possibility to support multiple SMFs controlling UPF
	Yes (each SMF can control separate PDR/FAR pairs)
	Yes (each SMF can control separate PDR/FAR pairs)
	No (Only one SMF can control a single PDR)

	Compatibility with existing model of separate PFCP session per PDU session at UPF
	Yes
	Yes
	No



Proposal: Retain already specified Option 1.

2. Text Proposal
It is proposed to agree the following changes for TR 23.757.


[bookmark: _Toc73941258]6.7	User plane management
The MB-UPF acts as the MBS Session Anchor of an MBS session, and if the MBSTF is involved in the MBS session, then the MBSTF acts as the media anchor of the MBS traffic. The MB-UPF receives only one copy of MBS data packets from AF or MBSTF.
The user plane between MBSTF and MB-UPF, or between MB-UPF and AF, may use either multicast transport or unicast tunnel for the MBS session (depending on application and capabilities of control interface).  If the transport network does not support multicast transport, the user plane uses unicast tunnel for the MBS Session. The user plane between MBSTF and AF may use unicast  tunnel, multicast transport or other means (e.g., HTTP download from external CDN). Unicast  tunnel is used for the MBS Session, after receiving the downlink MBS data, the MB-UPF forwards the downlink MBS data without the outer IP header and tunnel header information.
The user plane from the MB-UPF to NG-RAN (for shared delivery) and the user plane from MB-UPF to UPFs (for individual delivery) may use multicast transport via a common GTP-U tunnel per MBS session, or use unicast transport via separate GTP-U tunnels at NG-RAN or at UPF per MBS session. If the user plane uses unicast transport, the transport layer destination is the IP address of the NG-RAN or UPF, each NG-RAN or UPF allocates the tunnel separately and multiple GTP-U tunnels are used for the MBS Session. If the user plane uses multicast transport, a common GTP-U tunnel is used for both RAN and UPF nodes, the GTP-U tunnel is identified by a common tunnel ID and an IP multicast address as the transport layer destination, both assigned by 5GC.
The above is depicted in Figure 6.7‑1.


Figure 6.7‑1: Schematic showing user plane data transmission
The MB-SMF configures the MB-UPF to receive packets related to an MBS session.
For shared delivery, if unicast transport over N3mb applies, the MB-SMF configures MB-UPF to replicate the received MBS packets and forward them towards multiple RAN nodes via separate GTP tunnel. For shared delivery, if multicast transport over N3mb applies, the MB-SMF configures the MB-UPF to replicate the received MBS data and forwards the data via a single GTP tunnel.
For individual delivery, the MBS data received by the MB-UPF is replicated towards the UPF(s) where individual delivery is performed in the following way:
-	The MB-SMF configures the MB-UPF to receive packets related to an MBS session, to replicate those packets and forward them towards multiple UPFs via GTP tunnels if unicast transport over N19mb is applied, or via a single GTP tunnel if multicast transport over N19mb is applied.
-	The SMF(s) configures the UPF to receive packets related to a multicast session from an MB-UPF over N19mb, to replicate those packets and to forward them in multiple PDU sessions.
Traffic replication and forwarding for an MBS session is realized by using for each MBS session an (MB-)UPF internal interface ("MBS internal") and a two-step detection and forwarding process. In the first step, the packets received from a single data source are forwarded by the (MB-)UPF to the (MB-)UPF internal interface (i.e. Destination Interface set to "MBS internal" and MBS session ID indicated as Network instance in an FAR). In the second step, PDRs installed at the (MB-)UPF internal interface (i.e. Source Interface set to "MBS internal" and MBS session ID indicated as Network instance) detect the packets and forward them to the respective outgoing interface.
Editor's note:	Whether a two-step approach for 5G VN group is needed thus whether new source/destination source types are needed for MBS traffic is FFS.
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