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The purpose of the present document is to demonstrate the need for multiple QoS profiles for a single MBMS and to suggest a simple GGSN-based solution for supporting different QoS profiles for a single MBMS service.

It is expected that an MBMS will be comprised of more than one media component. For example a video clip will most likely comprise of an audio and a visual component requiring different levels of error protection. A visual component might be provided as a base layer with an enhancement layer available to users closer to the base station (MBMS-000033, Samsung Electronics, Scalable MBMS) with reduced power. This would require the separation of different media components into different GTP tunnels and bearers that ultimately map to different parameters for radio transmissions.

Further, since MBMS might be provided over different radio systems with different capabilities it is conceivable that a given service may be provided in several differing QoS profiles. For example, a streaming service providing media clips to MBMS users might be transmitted in two different bit-rates for UTRAN and GERAN. The current MBMS stage-I specification (TS 22.146) deals with this option by allowing different quality-of-service profiles for different multicast or broadcast areas for the same service.

It is assumed that QoS degradation for different coverage areas or radio access networks must be performed at the application layer and hence by the MBMS data sources or mediating entities which are capable of looking at application layer data such as video streams or messages and gracefully downgrading their quality for different areas. Core-network entities, which are unaware of application data types, cannot efficiently perform this task.

Multiple QoS profiles for MBMS are specifically problematic for multicast services where IP multicast addresses play two distinct roles. On the one hand IP multicast addresses are used within the PLMN to identify a multicast service for the purpose of subscription, join and leave operations, mobility and most probably charging. On the other hand IP multicast addresses are used in transporting service data in the PDN. Having multiple alternatives for the same service breaks the one-to-one correspondence between the two roles and calls for some adjustment mechanism.

Proposal

To include the following proposed solution as a sub-section of section 6 or as a sub-section for section 6.3 (GGSN Functions).

6.3.X
Interfacing With the PDN

The GGSN is used to capture MBMS data in the PDN and put this data on one or more GTP tunnels opened as part of the service.

Different media components comprising a single service may be provided over separate GTP tunnels and bearers enabling QoS differentiation for each component. As an example, this could be used when different media with different error protection requirements are transmitted (e.g. audio vs. visual streams or a base video stream with one or more enhancement layers). To allow this, different components will be sent to different destination UDP ports. The GGSN, using TFTs, should be able to tunnel the data through the proper GTP tunnel using the UDP port value to for selecting between different tunnels.

In some cases, a given service will be provided in multiple locations with inherently different QoS capabilities. As an example a service might be provided over the GERAN and the UTRAN access networks of the operator requiring the operator to provide a single service in more than one QoS profile, depending on the access network.

In such cases, the GGSN is required to map several multicast/broadcast transmissions carried over several IP multicast addresses to the same number of distinct groups of GTP tunnels. Prior to tunneling these packets the GGSN will translate the destination IP multicast address associated with the packet to the one used to identify the service within the core network. For multicast services, it is expected that at least one of the IP multicast addresses used for PDN transport will coincide with the IP multicast address used to identify the multicast service within the core network (e.g. for the purpose of mobility management).

Figure 1 provides an example of an MBMS transmission for a multicast service provided with two differing QoS profiles. 
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Figure 1: Example o data flow for multiple QoS profiles of an MBMS
In Figure 1 the two profiles are transported using different IP multicast addresses in the PDN. The GGSN performs network address translation for MBMS data packets making sure that all data packets carry the multicast address used to identify the service as their destination address. In this case, IP multicast address 2 is translated to IP multicast address 1 prior to tunneling the packet. Depending on location and other conditions the UE might receive one of the two alternatives on the same IP multicast address.
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