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Introduction

In recent SA2 and RAN2/3 discussions the issue of QoS negotiation for MBMS has been raised. The question of whether QoS negotiation, despite its complexity, is necessary to provide users with continuous service throughout the MBMS service area has implications on both service architecture and RAN/GERAN issues. It is therefore believed that a decision on QoS negotiation should be made in the near term.

For the purpose of this discussion, QoS negotiation is defined as the ability of radio network controllers (RNC/BSC) to downgrade the QoS profile of an MBMS transmission based on available radio resources in different cells.

QoS negotiation may be taken as necessary when looking at an operating radio access network. Different cells within the same radio access networks, across different access network and using different radio access technologies will exhibit differing capacity to transmit MBMS data. Within the same network different cells may experience congestion resulting in an immediate decrease in resources available for MBMS transmissions. Once a cell cannot support the necessary QoS for a given service it must stop providing the service. Alternatively, a new, downgraded, QoS profile may be negotiated for the service and the specific cell allowing for service transmission to continue, while consuming fewer resources. Hence, QoS negotiation may be instrumental if not necessary in assuring service continuity across the radio access network. If QoS negotiation is taken into account, a single service entity may be provided in more than one QoS profiles to receiving UEs based on available radio resources in the network segment to which the UE is attached.

It is assumed that QoS downgrades must be preformed by media aware entities such as a BM-SC or an MBMS media source. Network entities, which are typically unaware of media type and error sensitivity, can cause loss of service even when only a fraction of the service related data is discarded due to lack of resources.

It should be noted that SA1 has in-fact made reference to the issue in the MBMS stage-I (TS 22.146 v5.2.0). Currently the requirements call for enabling multiple quality-of-service profiles to be provided to different areas. This option of pre-configured area-specific QoS profiles is presented below. 

Further, it should be noted that a recent SA2 MBMS meeting showed a clear preference for avoiding full QoS negotiation between RNC and BM-SC. The present document is an attempt to offer some alternatives to full QoS negotiation and to point out possible benefits and disadvantages.

No QoS Negotiation

If no QoS Negotiation is employed then a single QoS profile is attributed to an MBMS at any one time. This makes for a simpler MBMS implementation and would allow for maximal conservation of core network and access network resources but suffers from the following drawbacks:

· Inability to react to congestion problems. Cells where suitable resources are not found will not be able to provide the service and service continuity may be harmed.

· Inability to differentiate between different radio access technologies and radio environments. It is expected that a given service may be delivered with differing QoS to GERAN and RAN or possibly to cells of different sizes.

· In order to prevent loss of service in the designated service area, operators may feel inclined to lower QoS for an MBMS transmission.

Figure 1 provides an example of a distribution tree created during the transmission of MBMS data as part of a single service.
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Figure 1: Distribution tree for MBMS transmission - Single QoS Profile per Service
Area Specific QoS Pre-configuration

An alternative to QoS negotiation is to allow the operator to designate different QoS profiles for different multicast/broadcast areas for the same service. These profiles would be configured in advance and associated transmissions, one for each profile, would be generated by the MBMS data source or the BM-SC. Potentially, this would allow the operator to provide the same service across different radio access technologies and through different areas of the network with differing capacity for MBMS transmissions. 

TS 22.146, MBMS stage-I, currently calls for such a mechanism to be put in place by allowing to target a multicast service to different multicast areas and associate a different QoS profile for each multicast area.

Figure 2 provides an example of two alternative distribution trees that are used for an MBMS transmission. Each alternative targets an operator defined multicast/broadcast area with transmissions requiring different QoS guarantees.
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Figure 2: Distribution tree for MBMS transmission - Area Specific QoS Profiles
Area-specific QoS pre-configuration suffers from the following disadvantages:

· It does not put in place a mechanism where-by the network may respond to temporary congestion in given cells.

· If different QoS profiles are defined for different service areas, multiple multicast distribution trees are created per service, potentially increasing bandwidth consumption on the Gi, Gn and Iu-ps interface in comparison to a single distribution tree.

· Need to drive multicast area definitions and map them to alternative QoS profiles throughout the network in order to guide provisioning and routing decisions in the different network nodes.

Radio Network QoS Selection

A more dynamic alternative may be presented allowing real-time response to temporary network congestion, possibly even during transmissions. Under this mechanism the BM-SC or MBMS data source would generate several alternative transmissions with differing QoS requirements. These different alternatives would then be distributed in parallel to all RNCs involved (based on broadcast/multicast area and joined multicast users). Depending on available resources in different cells, the RNC may direct different alternatives to different cells.

This option does not require area-specific pre-configuration of QoS profiles but does allow BSCs and RNCs to provide service alternatives based on available resources in each cell. RNCs may respond to temporary network congestion by choosing a downgraded alternative for a congested cell.

Figure 3 provides an example of a distribution tree used for an MBMS transmission. RNC selects from a set of transmission alternatives and delivers the service based on the available radio resources.
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Figure 3: Distribution tree for MBMS transmission - Radio Network QoS Selection

This option may potentially increase bandwidth consumption since multiple alternatives are routed to each RNC. Creating a separate distribution tree for each of the alternatives may further reduce bandwidth consumption, especially on the Iu-ps interface. This currently is left for further study.
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