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1	Introduction
IPTV is a use case included in the 5MBS Objective A, as stated in 27.357:
Objective A: Enabling general MBS services over 5GS.
Support general multicast and broadcast communication services, e.g., transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications, V2X applications, public safety.
Now as we are in the normative phase of specifying 5MBS procedures, it is worthy to check how the 5MBS solution can be used for the IPTV use case.
1.1 Current IPTV Solution
Current IPTV solution is specified in 23.316, roughly corresponding to the 5MBS individual delivery method:
· UEs send IGMP/MLD join/leave messages on PDU sessions. As a result, PDRs/FARs are installed on the PSA UPFs to forward DL IP multicast traffic to UEs over individual PDU sessions. Either of the following methods may be used:
· The PSA UPF processes join/leave messages and install PDRs/FARs directly
· The PSA UPF passes join/leave messages to SMF, who processes them and passes corresponding PDRs/FARs back to the PSA UPF  
With either method, a PSA UPF determines if a join request is to be accepted (i.e. authorized) based on PDRs/FARs (for access control purpose) passed from the SMF, which are generated based on the following in 23.316:
[bookmark: _Toc36128128][bookmark: _Toc27840985][bookmark: _Toc19107214]9.3.1	PCC rule information to support IPTV service
-	PCF shall take Multicast Access Control list described in clause 7.7.1.1.4 as input to policy decision in the case of PDU Session used for IPTV service. PCC rules sent to SMF may indicate allowed IP Multicast Addressing information as defined in Table 9.3.1-1.
· PSA UPFs join/leave IP multicast trees (rooted at IPTV servers) in DN based on if there are attached UEs that need to receive traffic.
It is clear that the individual delivery over PDU session is not an efficient use of resource in the entire 5GS, from 5GC to RAN to over the air. 5MBS shared delivery method with PTM over the air delivery, when possible, will greatly optimize the IPTV content delivery.
1.2 5MBS applied to IPTV
Given that current IPTV solution has the PSA UPFs directly join the DN IP multicast trees (i.e. w/o other entities involved), 5MBS’ transparent transport mode is best suited for the IPTV use case:


The Session ID type is “Source Specific IP Multicast Address” (Clause 8.2.2.1 of 23.757), i.e. <source, group> pair to be specific. Because individual delivery may still be used (e.g., to support 5MBS-incapable UEs or to support UE mobility to/from non MBS-capable NG-RAN nodes), PSA UPFs may still be connected to the DN IP multicast trees, or it may receive traffic from MB-UPF over MB-N9. 
Note: the main purpose of MB-UPF is to have a single root for multicast transport to RAN nodes – it receives multicast traffic from the DN on N6 and then put the traffic into MB-N3. The PSA UPFs do not necessarily need to receive DN IP multicast traffic from MB-UPF over a separate MB-N9 interface and the native N6 interface works as well. Even though the DN IP multicast tree branch to a PSA UPF could very well go through the MB-UPF but concept wise it is in the DN.
CP-based joins are sent to an SMF via an AMF. If the SMF determines that the RAN node does not support 5MBS, it sends PDRs/FARs to the UPF to set up individual delivery (which also triggers UPF to join the DN IP multicast trees), as if UP-based joins have been received as in the legacy IPTV (non-5MBS) case.
Because there may be UEs that have not been upgraded to support 5MBS (in particular to send CP-based joins and receive PTM delivery over the air), they will continue to send UP-based joins. It is not expected for 5GS to deliver to them using PTM based on UP-based joins, but it is desired to support individual delivery based on UP-based joins (as currently done for IPTV) while support shared delivery based on CP-based joins.	Comment by Jeffrey (Zhaohui) Zhang: It’s true that the moderated email discussion concluded that UP-based joins are not to be supported in R17, but I think that should only apply to shared delivery. Individual delivery based on UP-based joins should still be supported for 5MBS incapable UEs (while we support CP-based join for 5MBS  capable UEs). This should not be deferred to R18 because it is as a transition solution (before all UEs support 5MBS) and it does not make sense to defer it.
Current IPTV solution has two implementation methods of handling join/leave received on PDU sessions:
1 The PSA UPF processes join/leave messages and install PDRs/FARs directly
2 The PSA UPF passes join/leave messages to SMF, who processes them and passes corresponding PDRs/FARs back to the PSA UPF
For 5MBS with UP-based joins (for individual delivery to 5MBS incapable UEs), the above two need to be combined so that the PSA UPF processes join/leave messages (both initial and refreshed) and notify the result to SMF, but not install PDRs/FARs on its own for DL traffic (because these should only be used for individual delivery to 5MBS incapable UEs and the decision is by SMF). The SMF receives the notification from the UPF and ignore those for 5MBS capable UEs while treat those for 5MBS incapable UEs as in the legacy IPTV scenario (i.e. it sends PDRs/FARs to UPF for DL traffic).	Comment by Jeffrey (Zhaohui) Zhang: this is assuming that CP-based joins do not need refreshes. Otherwise #2 can be used directly – SMF processes join/leave (both initial and refreshed) messages and UPF is only responsible for passing the join/leave message to SMF.
	Comment by Jeffrey (Zhaohui) Zhang: It would be idea for a 5MBS capable UE to remove the IGMP/MLD messages sent by its applications.
In summary, existing IPTV service can be integrated with 5MBS with the following changes:
· IPTV AS registers with 5MBS for multicast transport service
· UEs enhanced to support 5MBS send CP-based joins and receive traffic via shared delivery
· UEs incapable of 5MBS continue to receive individual delivery as in current IPTV solution
· The PSA UPFs are enhanced to support individual delivery only to UEs that cannot receive shared delivery because of either RAN or UE limitations

1.3 Session level authorization
Existing IPTV solution already have per-channel control, as stated in 23.316:
[bookmark: _Toc36127996][bookmark: _Toc27840854][bookmark: _Toc19107093]4.6.4	Forwarding Action Rule
FAR used to support PDU Sessions for RG follow the specifications in TS 23.501 [2] clause 5.8.2.11.6 with the clarifications and additions and difference shown below.
For PDU Sessions used for IPTV service (see also clause 4.6.6):
-	Following additional "Action" values are used to support IPTV service:
-	"IP Multicast Accept" indicates whether in the case of IGMP and MLD Membership Report message to accept the multicast join and add the PDU Session to the requested multicast group distribution. This may also imply acting as an IP Multicast Router as described in clause 7.7.1.1
…
-	"IP Multicast Deny" indicates that the UPF shall not accept the corresponding IGMP and MLD Membership Report message to join a multicast group.
When IPTV is implemented as a 5MBS service, the above accept/deny control corresponds to session level authorization. 
For 5MBS, there are two methods to perform session-level authorization.
The first one is that 5GS performs the authorization based on information provided by the AF and stored in 5GS (UDR). When session join request is received, it is checked against the stored authorization information. For UP based join, the existing IPTV methods can be used as is. For CP based join, the same authorization information stored in UDR can be used for authorization. The details of AF providing authorization information is specified in Clause “7.7.1.1.4	AF request to provision Multicast Access Control List information into UDR” of 23.316. Of course, the specific “IPTV” wording should be replaced in relevant procedures and encodings.
The second method is that when 5GS gets a join request from a UE, it asks the AF to perform authorization. This is referred to as “application based authorization”. It may be used when join delay is not sensitive and it is not desired to store session authorization information in 5GS.
2 Proposal
The following are proposed:
1. Support UP-based join for individual delivery to 5MBS incapable UEs
2. Reuse/adapt IPTV procedures for AF to provide session authorization information to 5GS
3. Allow N6 interface for UPF to receive IP multicast data in DNs from AS.
TDOC 2100081 covers #2 above.
FIRST CHANGE (1)

END OF CHANGES
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