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1
Introduction

This paper discusses the options for the control plane for MBMS on the Gn/Gp interface between SGSN and GGSN.

Introduction of MBMS capabilities in the PS domain necessarily requires enhancement of RNC, SGSN and GGSN. It is therefore generally accepted that the present situation, in which a separate user plane connection is established for each UE, should be optimised for the Iu and Gn/Gp interfaces, as well as for the radio.

It is assumed that on Gn/Gp only a single user plane connection is required for each MBMS service, to each SGSN requiring the service data. It has been proposed that this connection may be a normal GTP-U tunnel to each SGSN, or may be supported using GTP-U over IP multicast.

This contribution discusses the rationale for changing the control plane on Gn/Gp. Presently, a separate GTP-C connection is established for each PDP context activated by each UE. It is assumed that a UE activates one PDP Context for each MBMS service they wish to access (assuming that separate components of a ‘service’ from the users perspective are treated independently by the network).

Presently, within the TR, Options A, B, C propose a per service control plane on Gn/Gp and options D and F propose a per user control plane. Option G does not use PDP Context control plane signalling for MBMS activation, but does have control plane signalling to the GGSN per user, so has more in common with the per user approach.

2
Per user vs Per service control plane on GTP-C

2.1
Per user control plane

In this model, the control plane architecture between SGSN/GGSN remains exactly as it is today. As noted above, the user plane would be optimised, so multiple GTP-C connections could reference the same GTP-U connection.

The advantages of this approach are:

1. Minimal change from existing GTP-C procedures in SGSN and GGSN

2. Possibility of per user interaction between GGSN and BM-SC

GGSN interaction with the BM-SC has been proposed for determining the service information (QoS, service area). Per user control plane on Gn/Gp would allow a per user interaction with the BM-SC, which would support:

· Verification by the BM-SC that a particular user has activated a PDP Context for the service. This verification may be required before the user is given the keys for the data encryption/integrity

· Verification by the GGSN that a particular user is authorised to activate the MBMS service

· Indication to the BM-SC when a user deactivates the PDP Context

3. Possibility of per user charging at GGSN

Without per user control plane on the Gn/Gp, then the GGSN has no knowledge of which users are receiving the service. Therefore GGSN charging records cannot be generated per user for the MBMS service.

4. Backwards compatibility

This solution can be designed in a backwards compatible way, in that a Rel 6 SGSN can activate an MBMS PDP Context towards a Rel 5 or earlier GGSN. The Rel 5 GGSN would ignore the MBMS-specific parameters and a standard PDP Context would be established. Existing multicast support could then be used to support the service.

Disadvantages are:

1. Large number of PDP Contexts need to be supported

However, whilst the number may at first appear large due to the nature of MBMS, it should be considered that the number of PDP Contexts generated by users accessing other services, especially considering ‘always on’ PDP Contexts for IMS signalling and email etc. will also be very large.

The additional number of PDP contexts resulting from introduction of MBMS services is unlikely to be significant when compared to the number already being supported at the GGSN due to other services.

2. Avalanche effects

Possible avalanche effects may occur at the GGSN if many users activate a service simultaneously. However, whatever solution is chosen there will be an avalanche effect somewhere in the system if users activate a service simultaneously. Measures will be required anyway to prevent this, either by activating services on the request of the human user, or by including random time delay for automatic service activations which are triggered on receipt of an advertisement. Different approaches may be applicable to different services.

2.2
Per service control plane

In this model, the SGSN establishes a single GTP-C connection for each service it requires. In this case, the 1-1 relationship between GTP-C and GTP-U remains as it is today.

The advantages of this approach are:

1. Optimisation of user plane is implicit

Since there is only one control plane per service, no further work is required to optimise the user plane. It should be noted that the further advantages to be gained in this case from the use of IP multicast on Gn/Gp are lower than in the per user control plane case because of this.

2. Fewer PDP Contexts are required to be supported at the GGSN

The disadvantages are:

1. Changes to GTP control plane are required so that it needs not be associated to a user at SGSN and GGSN

2. Not backwards compatible with a GGSN

This new kind of GTP-C connection will fail if initiated towards a Rel 5 GGSN. The SGSN or UE would then need to retry with a standard PDP Context. The SGSN could ‘learn’ that a particular GGSN did not support MBMS, so this procedure would not happen often.

3
Conclusion

Based on the above discussion, the primary disadvantage of the per user control plane is the amount of messaging over Gn/Gp. However, compared with other services, this does not appear to be an overwhealming concern. Given that there are a number of positive advantages, and that this maintains the existing control plane architecture, we propose that per user GTP-C connections should be retained on Gn/Gp for MBMS.
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