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Abstract of the contribution: This paper discusses the one step approach and two step approach for MBS data traffic forwarding, and proposes using the one step approach.
1. Discussion
In the 23.247, there is EN on 
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.

And in the 23.501, there is similar EN to review whether MBS-internal interface is needed.
In the R16, the "5G VN internal" is introduced to implement the 2 step method for 5G VN Group communication.

The reason for this new interface is, 

· In the one VN group, every UE can communicate with each other.
· There are multicast, broadcast traffic within the VN group, i.e. destination address may be group member UE address, multicast address and broadcast address.
· It support N6, Local switch and N19 switch.
If it uses the one step approach which is used from R15, the PDR/FAR rule may be equal to M * N
· M is equal to Number of Group member.
· N is equal to number of potential destination address (unicast addr, multicast addr, broadcast addr).
e.g for a group which has 100 member, the rules may exceeds 10 thousands.

But with two steps method, it work as:

· Step 1, the PDR check the source address, if it is the group member address, it send the packet to "5G VN internal" interface
· Step 2, the PDR detect the packet received in the "5G VN internal" interface. The PDR check the destination address. If the destination addr match, the data can be forward to N6/PDU session/N19.
So with 2 step approach, the PCC rule will be M+N
· M is equal to Number of Group member.
· N is equal to number of potential destination address (unicast addr, multicast addr, broadcast addr).
Observation 1: Two step approach can significantly reduce the PCC rule for VN group communication.

But in the 5MBS, there is no UL traffic for MBS session. For one particular MBS session, the source address of MBS service data are the same.

So with 1 step method, the number of PCC rules will be 1*N.

· N is endpoint which need to receive the data.
So with 2 step method, the number of PCC rules will be 1+N.

· N is endpoint which need to receive the data.
Observation 2: There is no difference between one step and two step approach for MBS traffic. It only increase the complexity in the UPF.

So, define a new interface for MBS does not make sense.
Proposal 1: The new interface "MBS internal" is not needed.

In the 5MBS, there are several scenario for forwarding MBS data in (MB)UPF.

1) When the MB-UPF receives the data, it send to multiple UPF (PSA) (i.e. for individual delivery)

2) When the MB-UPF receives the data, it send to multiple NG-RAN (i.e. for shared delivery)

3) When the UPF (PSA) receives the data, it send to multiple PDU session (i.e. for individual delivery)

In R16, there is a very similar mechanism, which is used in 5WWC/IPTV. When UPF receives DL multicast data, it sends it to multiple PDU sessions.
In the 23.316 clause 4.6.6 Usage of N4 to support IPTV
…..

N4 rules for IP Multicast traffic related to IPTV service may correspond to:

-
Rules related with DL IP Multicast traffic:

-
a PDR identifying IP Multicast Addressing information (DL IP Multicast traffic);

NOTE 2:
The IP Multicast Addressing information may correspond to ranges of IP Multicast addresses

-
a FAR asking to add outer header = GTP-u tunnel related with the PDU Session of the 5G RG;

-
a QER indicating the QoS to use towards the 5G-RG for the IP Multicast traffic that has been replicated.

This paper proposes to use similar method for 5MBS.

2. Proposal

It proposes to adopt the following change to 23.247.
*****************************************Start of Change**********************************************
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.
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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.

In the MB-SMF and MB-UPF, the N4mb rules for MBS traffic may correspond to:

-
Rules related with DL MBS traffic for every downstream node (e.g. NG-RAN, PSA-UPF):

-
a PDR identifying MBS traffic Addressing information (DL MBS traffic);

NOTE 1:
The IMBS traffic Addressing information may correspond to IP Multicast addresses or SSM.
-
a FAR asking to add outer header = GTP-u tunnel related with the downstream node (e.g. NG-RAN in N3mb or PSA-UPF in N19mb);

-
a QER indicating the QoS to use towards the downstream node.

In the MB-SMF and MB-UPF, the N4 rules for MBS traffic may correspond to:

-
Rules related with DL MBS traffic for every individual PDU session:

-
a PDR identifying MBS traffic Addressing information (DL MBS traffic);

NOTE 2:
The IMBS traffic Addressing information may correspond to IP Multicast addresses or SSM.

-
a FAR asking to add outer header = GTP-u tunnel related with the PDU session;

-
a QER indicating the QoS to use towards the PDU session.



*******************************************End of Change**********************************************
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