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Introduction

Four options so far proposed in TR 23.846 v.040 as solutions to reduce the impact on network resources if Iu-Flex is configured in the network.   The options are presented here together with the advantages and disadvantages identified for discussion.  The motivation is to discuss the pros and cons of each solution with a view to having an option agreed as the best solution from these with or without modification resulting from the discussion. The agreed solution will then be presented to SA2 as the Iu Flex solution.

Discussion

The Iu-flex feature, standardised in release 5 brings some complications to the MBMS architectures. Iu-flex is designed to allow different users on the same RNC to be registered in different SGSNs. So far, several solutions have been proposed in SA2 to avoid multiple streams being sent to the RNC in an Iu-flex configured network offering MBMS. Each solution thus far proposed has associated disadvantages and advantages which need to be considered.  The impacts of these taken individually are known but the net effect of each set applicable to an option will allow us to select the least disruptive option overall.

The text below may not be exhaustive regarding advantages and disadvantages and there may be further options. Additional information should arise from debate here.

To clarify the position so far and our understanding of issues, the following is extracted from the current TR and the change bars in this document indicate advantages and disadvantages additional to that text:

6.9.1 Option 1: Default SGSN

In this option, SGSN 1 is the “default SGSN”. Only one RAB is established across the Iu interface.
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Figure 1.

1. As a result of activation or relocation, the RNC is informed about a new user wanting multicast service.

2. RNC has to decide whether a multicast stream has to be established for that user or whether he can be added to an existing stream (this is assuming the network is using a point to multipoint link).

3. In order to ensure only one source of data to the RNC, the RNC has to have a pre-configured “default SGSN”, towards which it establishes a path for the multicast stream. 

4. The Iu-ps control plane for the user continues to be between the RNC and the SGSN the user is registered in. (same for user plane of non-MBMS related PDP contexts, new and old)

Advantages
· Efficient use of resources

· Only one MBMS RAB is established across the Iu interface per RNC with subscribers whose context is known by more than one SGSN
· One time decision of data path – the path from the default SGSN does not change

Disadvantages
· Additional procedures need to be defined for:

· Handling PMM-Idle users

· Signalling between the RNC and SGSN to set up the data path with the Default SGSN

· Default SGSN should be pre-configured at RNC

· Volume based charging per multicast flow can be collected at the “default-SGSN”.

6.9.2 Option 2 “SGSN Bypass”
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Figure 3.

This option would require GTP tunnel establishment and release for the user plane between the GGSN and RNC, without the SGSN being involved. Control plane information remains via the SGSN. 

Advantages:

· More efficient data path

Disadvantages:

· Removing the SGSN from the data path would introduce an inter-operator interface between RNC and GGSN for roaming.

·  Additional procedures need to be defined for:

· Handling PMM-Idle users

· Signalling between the RNC and GGSN to set up the data path

· Volume based charging per multicast flow has to be collected at the GGSN or in the VPLMN at the RNC.

6.9.3 Option 3 RNC decides on the Multicast Stream

In this option, the RNC is permitted to receive multiple streams. It then decides to take only one of the streams.  
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Figure 5.

Advantages

· Keeps the current architectural principle of data and control on the same SGSN

· Related benefits of first advantage is the re-use of existing procedures:  

· handling of PMM-Idle

· CDR generation

· GTP bearer set-up

Disadvantages

· Inefficient use of resources

· Complexity on RNC as the SGSN chosen for the data path may stop transmission if  users served by this SGSN in the RNC move or deactivate multicast service  and RNC will need to make dynamic choice of stream

· Additional signalling required to set up the different flows

6.9.4 Option 4 “RNC initiates only required number of RABs”
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Figure 6.
When the data transfer starts for an MBMS multicast the RNC detects that multiple SGSN send notifications to establish the same service. The RNC establishes the multicast RAB with only one SGSN. The other SGSNs establish no RABs for the MBMS multicast. But, the other SGSN receive the MBMS multicast data from the GGSN and generate volume charging information for the attached UEs.

If IU-Flex is employed, it is possible for users within a multicast group to be served by the same RNC but different SGSN.  In this situation some of the MBMS  IE must be the same even though different SGSNs may be involved.       

It is FFS how this is done but the following solutions could be considered :

a)  These IE can be assigned by the same network element

b)  A consistent rule is applied unlike the random generation as used in  the TMSI

c)  Synchronization between different  SGSNs.

Advantages

· Data and control on the same SGSN

· Re-use of existing procedures:  

· handling of PMM-Idle

· CDR generation

Disadvantages

· Inefficient use of resources – data sent to all the SGSNs just for CDRs

· Additional signalling required

· Complexity on RNC as the SGSN for which the multicast RAB was established may stop transmission if users served by this SGSN in the RNC move or deactivate multicast service; the RNC will stop receiving MBMS data and will need to set up a multicast RAB with one of the other SGSNs.

Conclusion

The above options are presented to the MBMS workshop for information. To help SA2 progress this issue, it is proposed that the MBMS workshop choose option 1 of the solutions discussed as it is the most resource efficient and simpler.
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