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[bookmark: _Toc517082226]* * * First change *

[bookmark: _Toc19107183]7.7.1.1.3	Unicast/Multicast Packets transmission procedure
5GS can support Unicast Service from IPTV network directly.
In order to obtain the multicast service from IPTV network, the Multicast Packets transmission procedure should be performed. The procedure in figure 7.7.1.1-3 describes how the 5G-RG joins an IP multicast group.


Figure 7.7.1.1-3: 5G-RG join IP Multicast Packets transmission procedure
1.	The 5G-RG sends an IGMP Join via the IP PDU Session user plane.
2.	When UPF receives the IGMP Join, the UPF may identify IGMP packets based on PDR received over N4 as described in clause 4.6 and handle the IGMP Join accordingly based on FAR as described in clause 4.6. An example is given as below:
-	If the IP Multicast Addressing information included in the IGMP Join message is allowed to be accessed via the PDU Session , the UPF shall add the PDU Session to the requested multicast group. If requested by an URR, the UPF notifies the SMF that the UE is joining to a multicast group, providing the associated IP Multicast Addressing information.
-	If the IP Multicast Addressing information included in the IGMP Join message is not allowed to be accessed via the PDU Session, the UPF shall not add the PDU Session to the requested multicast group.
	The UPF acts as a Multicast Router as defined in IETF RFC 2236 [33] and IETF RFC 3376 [28]. This may include following actions:
-	if the IGMP Join message is the first IGMP request the UPF has received about the target IP multicast traffic: the UPF exchanges N6 signalling such as PIM (Protocol-Independent Multicast) in order to connect to the N6 multicast distribution tree related with this IP multicast traffic; This ensures that the UPF receives the DL multicast traffic.
-	The IP multicast related signalling protocol used on N6 (e.g. Sparse Mode PIM-SM) to be supported over N6 is defined by local policies on the UPF.
2b.	if the SMF had set the corresponding URR Reporting trigger with a value "IGMP notify" (as defined in clause 4.6.5), the UPF issues an UPF report to the SMF and the corresponding IP Multicast addressing information
2c.	if the PCF had set the corresponding Policy Control Request Trigger set to "UE join to a multicast group" trigger" (as defined in clause 9.7), the SMF issues a SMF initiated SM Policy Association Modification (as defined in TS 23.502 [3] clause 4.16.5) reporting to the PCF the corresponding IP Multicast addressing information.
3-4.	When the UPF receives IP multicast packets from multicast server in IPTV network, the UPF select the PDU Session(s) where to transmit the multicast packets based on the multicast group, constructed in step 2 and fulfilling the FAR and QER rules described in clause 7.7.1.1.1.
NOTE:	The interactions between STB and 5G-RG are specified in BBF TR-124 [5] and are not shown in figure 7.7.1.1-3.
The 5G-RG may leave the IP Multicast Group as follows:
- sending an unsolicited IGMP Leave or MLD Done message
- IGMPv2 Leave message or a IGMPv3 Membership Report with indication of State Change Record or MLD Done message to request to leave a specific IP Multicast Group. The Message may be solicited by UPF via an IGMP MLD Query message.
NOTE 2:	The Membership Query is typically used in IPTV system to recover from error conditions such as when the Leave message has been dropped by intermediate node or when the STB has been powered off without being able to send a Leave Message.



Figure 7.7.1.1-X: 5G-RG leave IP Multicast Packets transmission procedure
1.a	The UPF acting as a Multicast Router as defined in IETF RFC 2236 [33] and IETF RFC 3376 [28] may send an IGMP Query or an MLD Query message.
1.b The 5G-RG may send a IGMP or MLD Membership Report message where the address of a IP Multicast Group is no more included in the list. This message may be the answer to the query in step 1a or it may be sent unsolicited.
1.c The 5G-RG may send an IGMPv2 Leave message or a IGMPv3 Membership Report with indication of State Change Record or MLD Done message to request to leave a specific IP Multicast Group.
2	When UPF receives the IGMP or MLD message in step 1b or 1c the UPF may identify the IGMP and MLD packets based on PDR received over N4 as described in clause 4.6.3 and handle the IGMP and MLD message accordingly as below:
-	If the IP Multicast Addressing information included in the IGMP or MLD Report message does not include the IP address(es) of a multicast group the UPF stop forwarding the packet to the 5G-RG. 
- 	if the UPF receives an IGMP Leave or MLD Done message, the UPF stops forwarding multicast packets related to the IP multicast Group to the 5G-RG.
	The UPF acts as a Multicast Router as defined in IETF RFC 2236, IETF RFC 4604 and IETF RFC 2010. This may include following actions:
-	the UPF may exchange N6 signalling such as PIM (Protocol-Independent Multicast) in order to leave a IP multicast Group if no other 5G-RG are connected to the same IP multicast Group; This ensures that the UPF does no more receive the DL multicast traffic, if not needed.
-	The IP multicast related signalling protocol used on N6 (e.g. Sparse Mode PIM-SM) to be supported over N6 is defined by local policies on the UPF.
3.	if the SMF had set the corresponding URR Reporting trigger with a value “IP multicast join/leave”(as defined in clause 4.6.X), the UPF issues an UPF report to the SMF the corresponding IP Multicast addressing information
[bookmark: _GoBack]4.	if the PCF had set the corresponding Policy Control Request Trigger set to “UE join to a multicast group” trigger”, the SMF issues a SMF initiated SM Policy Association Modification (as defined in 3GPP TS 23.502 [3] clause 4.16.5) reporting to the PCF the corresponding IP Multicast addressing information.

* * * End of changes * * * *
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