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Abstract of contribution: This paper discusses how to handle the IGMP message and enforce the forwarding of multicast packets inside a UPF for IPTV.
Discussion

On the issue of how to transmit IPTV multicast packets inside UPF, there are several Editor’s note left:
· Editor's note:
PCC Rule for PDU Session for IPTV Service may be reviewed and revised.

· Editor's note:
PDR changes for IPTV Service may be reviewed and revised.

· Editor's note:
FAR changes for IPTV Service may be reviewed and revised.
There are two alternative ways to go forward.
Alternative 1: 

Take use of a similar mechanism as the current router which support multicast. The solution is captured in S2-1906891.
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The idea of alternative 1 is to introduce the “Multicast module” in UPF, which handle IGMP message and multicast packets. It means that all IGMP message and Multicast packets should be sent to the Multicast module blindly.
The multicast module is responsible to identify whether the PDU Session is allowed to transmit the corresponding multicast packets or not, based on the multicast control list received from SMF/PCF, when it receive IGMP message from 5G-RG over PDU Session.

Furthermore, the Multicast module perform replication for the multicast packets and send the multicast packets over the PDU Session which is allowed to be sent on. The Multicast module also responsible to PIM protocol.
The Multicast PDR/FAR in the figure is UPF implementation and used to identify the multicast packets and sent them to the multicast module. 
In summary, the similar function “Multicast module” in current router is introduced to UPF for IGMP handling and multicast handling. 
Alternative 2: 
In TS 23.501 clause 5.8.2.13- Support for 5G VN group communication, which also provide the mechanism to support multicast transmission inside UPF. 
Part 1: Introduction to multicast handling in 5G VN group communication
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See the figure above, current mechanism include two steps to handle the multicast packets inside UPF. See the figure above, the key point is “Internal interface”, which called “5G VN internal”. 

· First step: When UPF receive Multicast packets from N6 interface, the PDR/FAR for Group-level N4 session forward it to the “Internal interface”.
· Second step: The internal interface forward it to PDR/FAR for each N4 session. The multicast packets can be transmitted over the respective PDU Session over the PDR/FAR for each N4 session.
Please note that: the multicast in 5G VN group communication doesn’t support IGMP and PIM. That is a big difference comparing to multicast for IPTV. 
Part 2: How it can be used in IPTV?
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For IPTV, it is same as the mechanism in 5G VN group communication, the difference is IGMP handling which is shown in blue line in the figure above and described as below: 
· When UPF receive IGMP join message from UE, it shall relay IGMP join message to SMF;
· SMF identify the multicast packets are allowed to be transmitted over PDU session for the UE or not, based on policy from PCF. 

· SMF inform UPF whether the multicast packets are allowed to be transmitted over PDU session for the UE or not, via update the PDR/FAR. E.g. PDU Session for N4 session 1 is not allowed to transmit the multicast packets and PDU Session for N4 session 2, 3.
When PDR for N4 session receive multicast packets as described in part 1, 
· For the PDU Session which is not allowed to transmit the multicast packets, the PDR (e.g. PDR for N4 Session 1 in the above figure) shall skip handle it; 
· For the PDU Session which is allowed to transmit the multicast packets, the PDR (e.g. PDR for N4 Session 2 in the above figure) shall duplicate the multicast packet and sent it over the PDU Session.

In summary, PDR/FAR is enhanced to perform IGMP handling and multicast handling. 

More details can be found in corresponding CR- S2-1907124.
Evaluation
	
	Alternative 1
	Alternative 2

	Summary of the alternative
	Similar function “Multicast module” in current router is introduced to UPF for IGMP handling and multicast handling.
	PDR/FAR is enhanced to perform IGMP handling and multicast handling.

	Complexity
	Simple, since it reuse the module in router.
	More complex, since it impact SMF/UPF (PDR/FAR), more interactions and more enhancement.

	Compatibility 
	Less compatible to 5G VN group communication
	Maybe more compatible to 5G VN group communication, if it is accepted finally.
Note: the compatibility reflected in multicast handling in PDR/FAR. But there is still difference, since 5G VN group doesn’t support IGMP and PIM. It is still not clear how UE request multicast service without IGMP in 5G VN group communication.

	Multicast Efficiency
	Probably high, since the multicast module maintain the multicast group. Less computing resource in UPF is needed. 
	Probably low, since each PDR in UPF need to detect the multicast packets. This maybe a cost of computing resource in UPF.


Proposal
Since S2-1907124 (alt2) maybe more consistent with 5G VN group. It is suggested to adopt alt2 as the priority to go forward.
However, based on the evaluations for S2-1906891 (alt1), there are also great benefits about Multicast Efficiency and reducing the complexity. Alt1 in S2-1906891 is also acceptable.
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