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1. Introduction

MBMS release-7 defines a model based on MBMS UE contexts which are associated with a single MBMS bearer context which are then associated with a single bearer and QoS transmission profile and a single defined set of resources. Bearers are created as a result of a Session Start Procedure (3GPP TS 23.246) which is also used to pass bearer QoS parameters and MBMS service area identifiers. 
For release-7 MBMS the MBMS bearer context is tied to a single session, a single traffic flow and single bearer resource allocation. As a result, a bearer context is either in an activated state when an MBMS session is on-going or in standby state when no transmissions are required and the session is closed. Only a single session can be associated with a bearer context.
This one-to-one mapping means that for a single bearer context (identified by an IP multicast address and APN) there can only be on QoS profile at any one time. In case an MBMS service area is used – a transmission can only take place in one service area at any one time.

The present contribution proposes to allow for multiple bearers to be mapped to a single IP multicast address and APN allowing for multiple QoS profile and multiple transmissions to be take place at one time to the same IP multicast group using the same IP multicast address. According to this proposal an MBMS Bearer Service Context would be identified by an IP multicast address and APN but would be mapped to multiple bearers which may be active in parallel and identified by MBMS Traffic Bearer Contexts.

2. Usage Scenarios
There are several advantages to allowing multiple parallel traffic bearers under a single bearer context. Below are two main generic usage-scenarios which can be expanded to multiple applications and use-cases.
Scalable Transmissions
Scalable transmissions require multiple streams with a basic stream provided on a highly reliable high priority bearer together with enhancement streams on bearers with lower reliability and lower priority. When used for scalable codecs for example, scalable transmissions could allow RNCs and UEs to provide an acceptable quality to the user in the face of congestion or challenging reception conditions.
Scalable transmissions require that multiple layers are transmitted separately on different bearers associated with different QoS profiles. A base layer would be transmitted on a low error-rate, low bit-rate bearer while an enhancement layer would allow for higher error-rates and possibly higher bit-rates. These transmissions are provided in parallel. Using multiple bearers with differing QoS profiles under the same IP multicast address allows multiple layers to be provided. 

Being part of the same bearer service and the same bearer service context the RNC/BSC will transmit these streams so that they can be received in parallel by a UE (e.g. on the same frequency band). The alternative of working with multiple bearers with differing IP multicast addresses could suffer from the fact that these transmissions might not be receivable in parallel by the UEs.

Location-specific Transmissions
Using service areas allows MBMS transmissions to take place in a limited region or a set of regions within the operator's network. Some services may require parallel transmissions into multiple service areas (e.g. traffic or weather information).
Using multiple traffic bearers per bearer service context, several transmissions with different data, differing QoS profiles and targeted at different service areas can take place in parallel. Multiple traffic bearers are set-up and are switched to the relevant core-network and radio network controllers based on the service area logic. RNC/BSC service area logic is used per traffic bearer to transmit each traffic bearer in the appropriate cells/area. The UE receives the transmission depending on its present location.
3. Description

Allowing for multiple traffic bearers to be tied to a single MBMS bearer service implies that the present definition of an MBMS bearer context needs to be split into two logical entities. 

MBMS Bearer Service Context uniquely identified by an IP multicast address, APN pair or alternatively by a TMGI and containing information such as number of UEs and list of downstream nodes.

MBMS Traffic Bearer Context uniquely identified by a TMGI, Port list pair and containing information such as QoS profile and Service area parameters.
The relationship between the different contexts is shown in the figure below.
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Figure 1: Logical Entities and Relations
The proposal is based on the following general principles:

· A UE joins or activates an MBMS bearer service. This causes a UE context to be created. A Bearer Service Context is created much in the same way as a Bearer Context is created in release 7 MBMS (Section 6.2) – i.e. "when the first MBMS UE Context is created in the node or when a downstream node requests it".
· A Traffic Bearer context is created on session start. Multiple Traffic Bearer Contexts for the same Bearer Service Context are separated by mutually exclusive port sets. Each session start request may contain a port-set that identifies the ports to be associated with the traffic bearers. 

· Each traffic bearer is associated with its own QoS distribution tree (section 6.3.1 in TS 23.246) and GTP tunnels. The GGSN receiving a packet with an IP multicast destination address selects the appropriate traffic bearer by matching the packet's destination port with a port-set of one of the traffic bearers.

· RNC/BSC must multiplex traffic bearers belonging to the same bearer service on the radio link so that these traffic bearers are received in parallel by a UE. At a minimum this typically means that they would be put on the same frequency band.

· Priority among multiple traffic bearers belonging to the same bearer service should be defined.

· Paging relates should take place only as a result of a session-start of the first traffic bearer. A traffic bearer being added to an existing set of traffic bearers belonging to the same bearer service does not require paging or counting.
4. Alternatives and Benefits

One of the alternatives considered to this proposal is using multiple bearers on separate IP multicast address (and possibly ports) as part of the same MBMS user service. This allows for multiple QoS profiles and service areas to be defined and used. However, there are various drawbacks to this alternative. 

· MBMS release-7 does not guarantee that two separate bearers are going to be transmitted in a way that would allow them to be received in parallel by a receiving UE. This means that no guarantee can be provided that the UE will be able to actually receive more than one bearer at one time. The present proposal handles this by mandating that data belonging to the same bearer service be transmitted in a manner that would allow UEs to receive more than one bearers in parallel.
· Using multiple bearer services requires multiple joins and increases signalling overhead in the network. This is especially crucial in location-specific services where the UE, unaware of the area-service mapping may need to join a large set of alternative bearers which may provide content data in a location specific manner. In the proposed mechanism only a single join is used. The resulting UE context can then be mapped to multiple traffic contexts through the bearer context.
· Likewise, if multiple bearers are used, multiple paging requests are issues and multiple counting procedures take place. These are redundant since the set of receivers within a given cell for all these bearers is identical. In the proposed mechanism only a single paging request is issued for the first traffic bearer opened (with a session-start request).
· Working with multiple bearers in a single user service is less flexible. Every traffic bearer must be defined in advance and advertised as a separate bearer service. Adding or removing a traffic bearer requires an update of the service description (as defined in TS 26.346).
5. Conclusion and Proposal

The proposed mechanism has been shown to be beneficial in various usage scenarios. The proposed mechanism is based on MBMS release-7 work and offers a simple yet powerful extension. 

We propose to take the proposed mechanism described in section 3 as a working assumption and begin to specify the detailed mechanisms through contributions and change-requests to 23.246.
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