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Abstract of the contribution: This paper intends to propose the conclusion for IPTV solution.
Discussion
A. Evaluations on the Solutions for KI 11-IPTV Service Support are given as below:
For FWA architecture and architecture that 5G-RG connected via W-5GAN:

	Criteria and solution
	Solution 7
	Solution 8
	Solution 17

	From IPTV standardization perspective,

Is it a standardized IPTV system in the solution?
	Yes, standardized by ITU-FG IPTV.

Advantage: solution can be developed based on the standardized IPTV. 

Disadvantage: /
	Probably same as solution 7
	No. 

The solution may, e.g. be based on a system described in TR 26.891.

However, the system described in TR 26.891 is not IPTV.

Advantage: / 

Disadvantage: impossible to develop the solution based on the “general IPTV Concept” without specific IPTV knowledge.

	From IPTV deployment perspective,

Is it a common deployed IPTV system?
	Yes

Advantage: 

· Great value to the operators; 

· Solution can be developed based on the real common deployed IPTV system.

Disadvantage: /
	Probably same as solution 7
	No.

Advantage: / 

Disadvantage: 

· Few value;

· No IPTV basis for the solution.

	From technical perspective,

The mechanism to connect to IPTV network.
	Summary of the mechanism: Using the R15 Registration and PDU Session Establishment procedure to connect to IPTV network. During the procedure, specific DNN should be used to indicate to select specific SMF/UPF supporting IPTV. 

Advantage: minimum affection to R15 procedure and no change to IPTV network.
Disadvantage: /. 
	Summary of the mechanism:

Similar as Solution 7. 

Advantage: Probably same as solution 7

Disadvantage: The solution is too general and not clear enough.


	Summary of the mechanism:

Not clear.

Is a special DNN needed?

Any change to the AMF/SMF/UPF?

How to allocate the IP address to UE?

Advantage: /

Disadvantage: not clear what is the IPTV system in this solution and hard to give a specific solution to this “IPTV system”. Hard to evaluate whether the solution can work or not as well.

	From technical perspective,

The mechanism to perform IPTV Authentication.
	Summary of the mechanism: reusing the Line ID, Username&&Password via DHCP procedure to perform IPTV authentication as the existing deployed and standardized IPTV network. 
For FWA scenario, it is SMF insert Line ID to DHCP message;

For architecture that 5G-RG connected via W-5GAN, it is W-5GAN insert Line ID to DHCP message.

Advantage: minimum affection to R15 procedure and no change to IPTV network.
Disadvantage: separate methods to insert Line ID to DHCP message for FWA scenario and architecture that 5G-RG connected via W-5GAN.
	Summary of the mechanism:

Not described in the solution.

Advantage: /
Disadvantage: Not clear how to perform the IPTV Authentication.
	Summary of the mechanism:

Authentication based on a separate AAA. 

Not clear about the authentication procedure. 

Advantage: consistent with “IPTV system” in the solution.

Disadvantage: not clear what is the “IPTV system” in this solution and hard to give a specific solution to this “IPTV system”. Hard to evaluate whether the solution can work or not.

	From technical perspective,

Multicast transmission mechanism
	Summary of the mechanism: binding the PDU Session with the Multicast packets and transmit the Multicast packets via PDU Session. 
Advantage: 

· Reusing the R15 mechanism to support multicast service.

· No change to IPTV network.
· No change to W-5GAN.

Disadvantage: 

It is not high efficient enough, since replicated multicast packets are transmitted in 5GC.
	Probably same as solution 7
	Summary of the mechanism:

In case of linear TV with multicast delivery, the Edge Media Delivery function is mapping the IPTV service to unicast on N6.
Advantage: No change to 5GS.

Disadvantage: 

· Changes to the “IPTV network” are needed;

· Not clear how the UE request the Multicast service.

· It is still not clear how the Edge Media Delivery function map the IPTV service to unicast, e.g. the linear TV should be transmitted over which PDU Session.

	From technical perspective,

Channel Access Control mechanism
	Summary of the mechanism: 
For FWA scenario, UPF receive the Channel Access Control list from IPTV network and perform CAC control based on it. 
For architecture that 5G-RG connected via W-5GAN, W-5GAN perform CAC control.
Advantage:

· No change to IPTV network.
· No change to W-5GAN.

Disadvantage: separate procedures for IPTV solutions to FWA scenario and architecture that 5G-RG connected via W-5GAN.
	Summary of the mechanism:

Similar as solution 7

Advantage: 

· For FWA scenario, maybe similar as solution 7. That is no change to IPTV network?

Disadvantage: 
· For FWA scenario, not clear how to send the ACL (Access Control List) to UPF.
· For architecture that 5G-RG connected via W-5GAN, not clear how Channel Access Control is done.
	Summary of the mechanism:

A separate AAA is used for authorization control.
Advantage: Maybe no changes to 5GS?

Disadvantage: 

· Not clear about the procedure that separate AAA do the authorization control.
· Not clear about the whole multicast solution. So it is hard to evaluate whether the solution can work or not.


For Interworking architecture:

	Criteria and solution
	Solution 7
	Solution 8
	Solution 17

	Solution evaluation
	Summary of the mechanism: Since the solution is strongly rely on the features in wireline access, e.g. replication function in wireline AN and BNG, Registration/SM procedure for interworking scenario.
SA2 shall discuss and decide the solution, after receive input from BBF. 

Advantage:

· A coordinated solution can be developed. The solution meets the requirements from both 3GPP and BBF.

Disadvantage: SA2 need to wait input from BBF.
	Summary of the mechanism: same as the IPTV solution for FWA. 

Advantage: /

Disadvantage: The features of wireline AN is not considered and result in several problems not solved:
For interworking scenario, the basic SM/MM procedure is still not clear before receive input from BBF;

Assuming we accept the basic SM/MM solution in BBF specification SD-420 clause 7.8, several problems are still remained:

· How does FMIF know the PDU Session for IPTV should be established?

· Every problem exist in FWA scenario still exist for Interworking scenario. Especially for the IPTV authentication problem.

· Whether and how to avoid the redundant replication in UPF and BNG/Wireline AN? Note that wireline AN and BNG also support multicast replication.
	Summary of the mechanism: same as the IPTV solution for FWA. 

Advantage: /

Disadvantage: same disadvantage as solution 8.



Proposal
A. It is proposed to add the conclusion to IPTV Service Support based on the evaluation in the discussion section.

* * * * Start of Change * * * * 
6.7.3
Solution Evaluation


For FWA architecture and architecture that 5G-RG connected via W-5GAN:

	Criteria and solution
	Solution 7
	Solution 8
	Solution 17

	From IPTV standardization perspective,

Is it a standardized IPTV system in the solution?
	Yes, standardized by ITU-FG IPTV.

Advantage: solution can be developed based on the standardized IPTV. 

Disadvantage: /
	Probably same as solution 7
	No. 

The solution may, e.g. be based on a system described in TR 26.891.

However, the system described in TR 26.891 is not IPTV.

Advantage: / 

Disadvantage: impossible to develop the solution based on the “general IPTV Concept” without specific IPTV knowledge.

	From IPTV deployment perspective,

Is it a common deployed IPTV system?
	Yes

Advantage: 

· Great value to the operators; 

· Solution can be developed based on the real common deployed IPTV system.

Disadvantage: /
	Probably same as solution 7
	No.

Advantage: / 

Disadvantage: 

· Few value;

· No IPTV basis for the solution.

	From technical perspective,

The mechanism to connect to IPTV network.
	Summary of the mechanism: Using the R15 Registration and PDU Session Establishment procedure to connect to IPTV network. During the procedure, specific DNN should be used to indicate to select specific SMF/UPF supporting IPTV. 

Advantage: minimum affection to R15 procedure and no change to IPTV network.
Disadvantage: /. 
	Summary of the mechanism:

Similar as Solution 7. 

Advantage: Probably same as solution 7

Disadvantage: The solution is too general and not clear enough.


	Summary of the mechanism:

Not clear.

Is a special DNN needed?

Any change to the AMF/SMF/UPF?

How to allocate the IP address to UE?

Advantage: /

Disadvantage: not clear what is the IPTV system in this solution and hard to give a specific solution to this “IPTV system”. Hard to evaluate whether the solution can work or not as well.

	From technical perspective,

The mechanism to perform IPTV Authentication.
	Summary of the mechanism: reusing the Line ID, Username&&Password via DHCP procedure to perform IPTV authentication as the existing deployed and standardized IPTV network. 
For FWA scenario, it is SMF insert Line ID to DHCP message;

For architecture that 5G-RG connected via W-5GAN, it is W-5GAN insert Line ID to DHCP message.
Advantage: minimum affection to R15 procedure and no change to IPTV network.
Disadvantage: separate methods to insert Line ID to DHCP message for FWA scenario and architecture that 5G-RG connected via W-5GAN.
	Summary of the mechanism:

Not described in the solution.

Advantage: /
Disadvantage: Not clear how to perform the IPTV Authentication.
	Summary of the mechanism:

Authentication based on a separate AAA. 

Not clear about the authentication procedure. 

Advantage: consistent with “IPTV system” in the solution.

Disadvantage: not clear what is the “IPTV system” in this solution and hard to give a specific solution to this “IPTV system”. Hard to evaluate whether the solution can work or not.

	From technical perspective,

Multicast transmission mechanism
	Summary of the mechanism: binding the PDU Session with the Multicast packets and transmit the Multicast packets via PDU Session. 
Advantage: 

· Reusing the R15 mechanism to support multicast service.

· No change to IPTV network.
· No change to W-5GAN.
Disadvantage: 

It is not high efficient enough, since replicated multicast packets are transmitted in 5GC.
	Probably same as solution 7
	Summary of the mechanism:

In case of linear TV with multicast delivery, the Edge Media Delivery function is mapping the IPTV service to unicast on N6.
Advantage: No change to 5GS.

Disadvantage: 

· Changes to the “IPTV network” are needed;

· Not clear how the UE request the Multicast service.

· It is still not clear how the Edge Media Delivery function map the IPTV service to unicast, e.g. the linear TV should be transmitted over which PDU Session.

	From technical perspective,

Channel Access Control mechanism
	Summary of the mechanism: 
For FWA scenario, UPF receive the Channel Access Control list from IPTV network and perform CAC control based on it. 
For architecture that 5G-RG connected via W-5GAN, W-5GAN perform CAC control.
Advantage:

· No change to IPTV network.
· No change to W-5GAN.

Disadvantage: separate procedures for IPTV solutions to FWA scenario and architecture that 5G-RG connected via W-5GAN.
	Summary of the mechanism:

Similar as solution 7

Advantage: 

· For FWA scenario, maybe similar as solution 7. That is no change to IPTV network?

Disadvantage: 
· For FWA scenario, not clear how to send the ACL (Access Control List) to UPF.
· For architecture that 5G-RG connected via W-5GAN, not clear how Channel Access Control is done.
	Summary of the mechanism:

A separate AAA is used for authorization control.
Advantage: Maybe no changes to 5GS?

Disadvantage: 

· Not clear about the procedure that separate AAA do the authorization control.
· Not clear about the whole multicast solution. So it is hard to evaluate whether the solution can work or not.


For Interworking architecture:

	Criteria and solution
	Solution 7
	Solution 8
	Solution 17

	Solution evaluation
	Summary of the mechanism: Since the solution is strongly rely on the features in wireline access, e.g. replication function in wireline AN and BNG, Registration/SM procedure for interworking scenario.
SA2 shall discuss and decide the solution, after receive input from BBF. 

Advantage:

· A coordinated solution can be developed. The solution meets the requirements from both 3GPP and BBF.

Disadvantage: SA2 need to wait input from BBF.
	Summary of the mechanism: same as the IPTV solution for FWA. 

Advantage: /

Disadvantage: The features of wireline AN is not considered and result in several problems not solved:
For interworking scenario, the basic SM/MM procedure is still not clear before receive input from BBF;

Assuming we accept the basic SM/MM solution in BBF specification SD-420 clause 7.8, several problems are still remained:

· How does FMIF know the PDU Session for IPTV should be established?

· Every problem exist in FWA scenario still exist for Interworking scenario. Especially for the IPTV authentication problem.

· Whether and how to avoid the redundant replication in UPF and BNG/Wireline AN? Note that wireline AN and BNG also support multicast replication.
	Summary of the mechanism: same as the IPTV solution for FWA. 

Advantage: /

Disadvantage: same disadvantage as solution 8.



* * * * Second of Change * * * * 
8.x
Conclusions on IPTV Service Support
In case the 5G-RG acts as a L3-RG for IPTV service that supporting IP PDU Session and NAT function, the following list summarizes the conclusions regarding the support of IPTV:

IPTV Solution:
Establish the PDU Session to access IPTV network

· 5G-RG shall establish a dedicated IP PDU Session for IPTV service by using a specific DNN;

· The SMF/UPF that support IPTV Service should be selected during PDU Session establishment procedure;

IPTV Authentication:

In order to minimize the effect to IPTV network:

· DHCP Procedure shall be reused to send the Line ID and/or User ID&&Password and/or MAC address of STB to IPTV network to perform IPTV Authentication;
· Line ID can be inserted to DHCP message. 
· For FWA scenario, it is SMF insert the Line ID to DHCP message;

· For architecture that 5G-RG connected via W-5GAN, it is W-5GAN insert the Line ID to DHCP message and it is belongs to BBF work scope.
· 5G-RG obtains IP address via the DHCP procedure from IPTV network after IPTV Authentication is successfully finished.
Multicast transmission

· UPF shall store the mapping between multicast packets and PDU Session and send the downlink multicast packets via the PDU Session dedicated to IPTV service;
· For architecture that 5G-RG connected via W-5GAN, when FAGF receives downlink multicast packets from UPF, how multicast packets are transmitted from FAGF to 5G-RG belongs to BBF work scope.
Channel Access Control

· For FWA scenario, UPF shall obtain the Channel Access Control list from IPTV network and perform Channel Access Control function based on the Channel Access Control list; 
· For architecture that 5G-RG connected via W-5GAN, W-5GAN shall perform Channel Access Control for the multicast service and how this is done is belongs to BBF work scope. 
* * * * End of Change * * * *
3GPP

SA WG2 TD


