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Introduction

Four options so far proposed in TR 23.846 v.030 as solutions to reduce the impact on network resources if Iu-Flex is configured in the network. .  The advantages and disadvantages are identified for discussion here.  The motivation is to update the TR with the pros and cons of each solution with a view to having an option selected, possibly at the forthcoming workshop where SA and RAN WGs can have input to the final selection.

Discussion

The following summarise the advantages and disadvantages of the options so far proposed:

Option1 – Default SGSN

Summary of Option 1:  One Default SGSN configured to provide a common connection point to an MBMS service for an RNC requiring that service.

Advantages

· Efficient use of resources 

· Only one RAB is established across the Iu interface per RNC with subscribers whose context is known by more than one SGSN
Disadvantages

· Additional procedures need to be defined for:

· Handling PMM-Idle users

· Signalling between the RNC and SGSN to “pick” the Default SGSN

· Pre-configured data required at RNC to correlate MBMS services with Default SGSNs

Option 2 – SGSN Bypass

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. Removing the SGSN from the data path would remove the inter-operator exposure available between SGSN and GGSN for roaming.  This option has no visible support in SA2 because of fundamental disadvantages such as exposure of RNC to external operators.  To support this option there is a need to define further procedures for setting up the GTP tunnels and handling PMM-Idle users.  There is no further consideration given here.
Option 3 – RNC decision on MC stream (RNC receiving multiple streams)

Summary of Option 3:  The RNC will receive multiple streams as users relocate.  Selection of which stream is to provide the service is done by the RNC

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 users move about and RNC will need to make dynamic choice of stream

· Additional signalling required

Option 4 – RNC Initiates only required number of RABs

This also uses the notion of a “Default SGSN” of Option 1 insomuch as it also uses the same signalling over Iu as Option 1.  The only difference being the interface between the SGSN and the GGSN.

Advantages

· Volume based charging data easily collected from SGSNs with registered MBMS subscribers

· Only one RAB is established across the Iu interface per RNC with subscribers whose context is known by more than one SGSN

Disadvantages

· Additional procedures need to be defined for signalling between the RNC and SGSN to “pick” the Default SGSN

· Pre-configured data required at RNC to correlate MBMS services with Default SGSNs
· Transfer of data to SGSNs is only for charging which could be achieved at the BM-SC/GGSN or RNC

· Wasteful of resources

· Support of roaming users problematic

Conclusion & Proposal
Propose that the above advantages and disadvantages are agreed as such and the TR is updated by the text below.  Additional advantages and disadvantages may be further identified by discussion and possibly can be agreed upon for inclusion in this contribution.

7.1.1 Intra Domain Connection of RAN Nodes to Multiple CN Nodes (Iu-Flex)

Iu-flex brings some complications to the multicast architecture.  Iu-flex allows users on the same RNC to be registered in different SGSNs.  Hence following the normal method of user plane using the same SGSN as the user is registered in could result in multiple streams to the RNC. 

Whenever a GTP tunnel has to be set up between the RNC and the CN for multicast bearers, (either due to relocation or service initiation), and Iu Flex is configured in the network then the following options are available to reduce the impact on the network resource usage

Options are:

· Use of a Default SGSN

· Permitting multiple streams to RNC

· Bypassing SGSN

· RNC initiates only required number of RABs

Option 1: Default SGSN

1. As a result of activation or relocation, the 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).

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

3. A control RAB will be established between the RNC and the SGSN the user is registered in.

4. Volume based charging will be restricted.

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

· Efficient use of resources 

· Only one RAB is established across the Iu interface per RNC with subscribers whose context is known by more than one SGSN
Disadvantages

· Additional procedures need to be defined for:

· Handling PMM-Idle users

· Signalling between the RNC and SGSN to “pick” the Default SGSN

· Pre-configured data required at RNC to correlate MBMS services with Default SGSNs

Option 2 “SGSN Bypass”
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. Removing the SGSN from the data path would remove the inter-operator exposure available between SGSN and GGSN for roaming.  To support this option there is a need to define further procedures for setting up the GTP tunnels and handling PMM-Idle users.  Volume based charging would be restricted.
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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.  


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 users move about and RNC will need to make dynamic choice of stream

· Additional signalling required
Option 4 “RNC initiates only required number of RABs”

1.
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.

2. 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)  Synchronisation between different  SGSNs.
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Advantages

· Volume based charging data easily collected from SGSNs with registered MBMS subscribers

· Only one RAB is established across the Iu interface per RNC with subscribers whose context is known by more than one SGSN

Disadvantages

· Additional procedures need to be defined for signalling between the RNC and SGSN to “pick” the Default SGSN

· Pre-configured data required at RNC to correlate MBMS services with Default SGSNs
· Transfer of data to SGSNs is only for charging which could be achieved at the BM-SC/GGSN or RNC

· Wasteful of resources

· Support of roaming users problematic
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