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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes the solution to access the IPTV network and obtain multicast/unicast Service.
Discussion 
This paper propose the solution to access the IPTV network and obtain multicast/unicast Service.
Note: This paper only consider the scenario that 5G-RG connect to 5GC via NR.
The solution involves two issues: 1. How to access the IPTV network? 2. How to obtain the Multicast service and Unicast service?
Issue 1: How to access the IPTV network?
Existing technology to access the IPTV network via the fixed network is shown as below. 


Existing call flows to access the IPTV network via fixed network
Based on the figure above, it can be found that: 1. DHCP interactions are used to access IPTV network. It means that receive IP address and perform IPTV Authentication. 2. Line ID is used as the RG Identity to perform Authentication in IPTV network.
Based on the principle of minimizing the influence to the IPTV network, the solution is very briefly described as below:


Access the IPTV network via 5GS
The main difference to the existing call flows is to let UPF performs like a BNG and add the Option 82 (including Line ID obtained from the subscription) to the DHCP message to perform the access procedure. 
Furthermore, regarding the issue of how to add the Line ID to the subscription, the procedure below can be adopted, but out of 3GPP scope.


IPTV Information Provision Procedure
When the user open an account for IPTV service, the IPTV Information Provision Procedure is performed to add the Line ID to the UDR. 
Step 1.	When the user request an account for IPTV Service, the user provide the MSISDN which will be registered to the IPTV OSS.
Step 2.	The IPTV OSS send the IPTV Information Provision Request (MSISDN, Line ID) to UDR. The IPTV OSS generate the Line ID used to perform IPTV Authentication. 
Step 3.	UDR add the Line ID to the Subscription data corresponding to the MSISDN.
Step 4. 	UDR respond the IPTV OSS with IPTV Information Provision Response.
NOTE: UDM can get the subscription data including Line ID from UDR.
Much more details about issue 1 can be found in the revision section.
Issue 2: How to obtain the Multicast service and Unicast service?
In the existing 5GS, the multicast packets transmission can’t be supported since UPF have no knowledge of the multicast address and don’t know which UE the multicast packets belong to. As a result, the UPF shall drop the multicast packets when UPF receive them.
In order to solve the problem above, two issues need to be studied.
1. Multicast packets transmission in UPF. It means that the UPF should be enhanced to identify which 5G-RG the multicast packets belong to. In this paper, it is proposed that the UPF shall bind the relationship between the multicast address of multicast packets and the PDU Session belongs to the 5G-RG, then send the multicast packet via the PDU Session to the 5G-RG. Details can be found in the revision section.
2. Network selection. It means that the SMF shall select the network element (e.g. UPF) that support Multicast packets transmission since it seems impossible to let all the network element support Multicast packets transmission. In this paper, it is proposed that the 5G-RG shall send a dedicate DNN for multicast to AMF during the PDU Session Establishment procedure. Then AMF select a SMF that support Multicast packets transmission. Furthermore, the SMF select a UPF that support Multicast packets transmission as mentioned before. 
Proposal
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[bookmark: _Toc505176000]6.y	Solution #x – IPTV Service Support
This is the solution to Key issue #11.
6.y.1 Description
This solution describes how to support the IPTV services without impacting the IPTV platform, including IPTV Authentication, IP allocation from IPTV network and the support of Unicast Packets transmission and Multicast Packets transmission without MBS supports in 5GC and NG RAN. 
Considering the architecture of Figure 6.1-3 that 5G-RG connecting to NG-RAN, the solution include the procedures listed as below:
1. Registration Procedure and PDU Session Establishment Procedure for a PDU session dedicated to IPTV service for 5G-RG shown in Figure 6.y.2-1. The Registration Procedure is used to register to 5GS and the PDU Session Establishment Procedure is used to establish the PDU Session for IPTV Service.
2. IPTV Access Procedure shown in Figure 6.y.2-2. The IPTV Access Procedure is used to access the IPTV network, including completing the IPTV Authentication and IP allocation function.
3. Multicast Service Support Procedure shown in Figure 6.y.2-3. The Multicast Service Support Procedure is used to enhance the 5GS to support Multicast Service from IPTV network.
NOTE :	5GS can support Unicast Service from IPTV network directly.
Editor's note:	How to enhance the 5GS to support Multicast Packets transmission for the architecture of Figure 6.1.x-1 and Figure 6.1.x-5 that 5G-RG connecting to Wireline Access Network is FFS.
Line ID includes Circuit ID and Remote ID defined in RFC 3046[x]. In current IPTV network, Line ID can be regarded as the RG Identity in IPTV system. The IPTV system performs IPTV Authentication based on the Line ID provided by the wireline access network or BNG during the DHCPv4 procedure. After that IPTV Authentication is completed, the DHCP Server in the IPTV system will allocate the IP address to the RG.
In order to minimize the impact to the existing IPTV system, Line ID can be reused to perform IPTV Authentication. The Line ID is added to the subscription data in UDM via the management system (e.g. when the user subscribed the IPTV services). The SMF receives the Line ID included in the subscription data and send the Line ID to UPF in during the PDU Session Establishment Procedure. 
NOTE :	The Line ID reused to perform IPTV Authentication is allocated by the IPTV System and has the same format as the Line ID used in the traditional wireline network, but it doesn’t used to identify the incoming circuit and the remote high-speed modem in the wireline network as specified in RFC 3046[x]. 
The solution assumes that a PDU session is dedicated to the IPTV services and that the IP address is assigned via DHCPv4 by a server located in IPTV network. The DHCPv4 procedure enables also the authentication of the 5G-RG via Option 82 mechanism extensively used in current BBF network deployment. 

Editor's note:	How to support Multicast for IPv6 (e.g. the support of MLD and DHCPv6) is FFS.
The Multicast Support relies on the IGMP and on the support of IGMP Join in UPF for binding the Multicast address included in the IGMP Join message to the related PDU Session from the 5G-RG. When the UPF receives a downlink Multicast packet from IPTV network, the UPF identifies the corresponding PDU session via the Multicast address in the Multicast packet and send the downlink Multicast packet to 5G-RG. 
6.y.2 Procedure

 
Figure 6.y.2-1: Registration Procedure and PDU Session Establishment Procedure to support IPTV service
Step 0: Registration Procedure for 5G-RG depicted in TS 23.502 [3] clause 4.2.2.2. The difference is that the Line ID is included in the Subscription data and stored in UDM. How to add the Line ID to the Subscription data is out of 3GPP scope.
NOTE :	5G-RG can act as the UE depicted in Registration Procedure in TS 23.502 [3] clause 4.2.2.2.
Step 1a: 5G-RG initiated the PDU session establishment procedure dedicated to IPTV service. The following steps are the same as described in TS 23.502 [3] clause 4.2.2.2 with the differences below. 
NOTE : the condition to trigger the 5G-RG to establish the PDU Session for IPTV service is implementation specific (e.g. when the STB is switch on).
-	Step 1b: the DNN for IPTV is sent by the 5G-RG to the AMF. 
Furthermore, since IPTV network shall allocate the IP address to this PDU session via DHCPv4, the 5G-RG shall indicate within the Protocol Configuration Options element that the UE requests to obtain the IPv4 address with DHCPv4.
-	Step 2: the AMF shall select a SMF that support IPTV Service if the AMF receive the DNN for IPTV in step 1b.
-	Step 4a-4b: SMF receives the subscription data from UDM which includes the Line ID.
-	Step 6b: SMF receives QoS Profile(s) related to IPTV Service, including the QoS Profile(s) for multicast service.
-	Step 7: SMF selects the UPF that support IPTV Service.
-	Step 9a: Line ID is included in the N4 Session Establishment/Modification Request to UPF.
-	New Step 9b: UPF shall bind the Line ID received in step 9a with the CN Tunnel Info.

 Figure 6.y.2-2: IPTV Access Procedure
When PDU Session Establishment Procedure is completed, the 5G-RG shall initial the IPTV Access Procedure based on the DHCPv4 Procedure as follows:
Step 1: The 5G-RG sends the DHCP Discover message to the UPF over the user plane. The UPF and the SMF interacts as described in TS 23.501 clause 5.8.2.2.
Step 2: the UPF acts as DHCP Proxy and adds the Option 82 defined in RFC 3046[x] including Line ID to the DHCP Discover message.
Step 3: The DHCP Discover message with Option 82 is sent to DHCP Server located in IPTV network.
NOTE : In order to route the DHCP Discover message to the DHCP Server in IPTV network, the DHCP Discover message is broadcasted inside the IPTV network.
Step 4: The IPTV system shall perform IPTV Authentication based on the Line ID included in the Option 82.
NOTE : The IPTV Authentication procedure performed by IPTV system is out of 3GPP Scope.
Step 5: If the IPTV Authentication procedure in step 4 succeed, the DHCP Server in the IPTV system shall respond with DHCP Offer message with Option 82. The IP address allocated by DHCP Server in the IPTV system is included in the DHCP Offer message.
Step 6: Since the DHCP Offer message doesn’t contain destination IP address, the UPF is not able to identify the PDU Session that the DHCP Offer message belongs to. Thus, the UPF shall identify the PDU Session that the DHCP Offer message belongs to base on the Line ID included in Option 82 and the binding relationship between Line ID and CN Tunnel info acquired in step 9b of Figure 6.y.2-1.
Step 7: DHCP Offer message is sent to 5G-RG via PDU Session identified in step 6.
Step 8: 5G-RG sends the DHCP Request message to confirm the IP address is applicable with DHCP Server in the IPTV network.
Step 9: the UPF acts as DHCP Proxy and add the Option 82 defined in RFC 3046[x] including Line ID to the DHCP Request message.
Step 10: The DHCP Request message with Option 82 is sent to DHCP Server in IPTV network.
Step 11: If the IPTV Server confirm the IP address allocated to 5G-RG is applicable, the DHCP Server in the IPTV network shall respond with DHCP Ack message with Option 82. The IP address allocated by DHCP Server in the IPTV network is included in the DHCP Ack message.
Step 12: Similar as step 6, the UPF shall identify the PDU Session that the DHCP Ack message belongs to base on the Line ID included in Option 82 and the binding relationship between Line ID and CN Tunnel info acquired in step 9b of Figure 6.y.2-1.
Step 13: The DHCP Ack message is sent to the 5G-RG via PDU Session identified in step 12. After the 5G-RG receives the DHCP Ack message, the 5G-RG can obtain the IPTV Service via the allocated IP address. 
Step 14: When the SMF receives the DHCP Ack message in step 11, the SMF may trigger the PDU Session Modification to update the QoS Profile for IPTV service.
Step 15: STB obtains the IPTV Service via the 5G-RG. But it is restricted to unicast service so far.
Editor's note:	How to enhance the 5GS to support other IPTV Authentication is FFS, e.g. Authentication based on PPPoE.


Figure 6.y.2-3: Multicast Service Support Procedure
In order to obtain the multicast service from IPTV network, the Multicast Service Support Procedure should be performed.
Step 1.	 In order to obtain the multicast service, STB send the IGMP Join message to the 5G-RG as specified in BBF TR-101.
Step 2. The 5G-RG shall relay the IGMP Join message to the UPF via the user plane as defined in BBF TR-101.
Step 3. When the UPF receives the IGMP Join message, the UPF shall add the 5G-RG IP address to the requested multicast group.
Step 4-5. When the UPF receives multicast packets from multicast server in IPTV network, the UPF shall select the PDU Session where to transmit the multicast packets based on the multicast group, constructed in step 3.
Step 6-7. The UPF shall send the multicast packets to the 5G-RG via the PDU Session selected in step 5. Then the 5G-RG relay the multicast packets to the STB.
If some other STB also subscribes the same multicast group, the UPF shall perform replication of the Multicast packets and send them to the corresponding 5G-RG and STB as well.
[bookmark: _Toc484255647]6.y.3	Solution Evaluation
Editor's note:	The solution evaluation is FFS.
* * * End of Changes * * *
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15. 5G-RG allocate the local IP address to STB and perform NAT, then transmit the IPTV service.
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