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1
Introduction

Within R6 MBMS, provision was made for operating MBMS services in one layer (preferred frequency layer) and indicating the existence of these services in another layer. Mechanisms were also provided to aid a UE moving to and staying in the preferred layer. This Tdoc simply raises the issues of whether a similar capability is required in LTE between mixed cell layers and what, if any, inter layer reporting should be supported between dedicated and mixed MBMS layers.

2
Discussion

2.1 
Preferred Frequency Layer

In R6 MBMS, the concept of a preferred frequency layer was introduced whereby a UE camped in one layer could be informed, in that layer, that an MBMS service would be provided in another, preferred, layer. To enable a UE to receive the MBMS service a number of features were added to the RRC and other specifications. Specifically:

· Informing UEs in one layer of a service being available in another layer,

· Enabling UEs that are in Cell_DCH state to request transfer to the preferred layer,

· Implementing changes to cell reselection criteria to enable a UE to be retained within the preferred layer,

· Adding a mechanism for triggering UE dispersion at session end in certain circumstances.

It is suggested that within LTE deployments there may exist a number of multi layer deployment scenarios e.g. one (or more than one) dedicated layer and one or more mixed layers or two or more mixed layers. For the particular case of two or more mixed layers, it is possible to envisage a situation where particular MBMS services are provided in only one of the mixed layers and in these circumstances a preferred layer mechanism could be required. It is assumed here that such a 'preferred layer' mechanism would only operate between layers where a UE can receive non-MBMS unicast services i.e. the discussion here excludes dedicated layer which is covered in section 2.2.

It is proposed that RAN2 should discuss whether the concept of preferred layer for mixed layers should be adopted for LTE. If so, it is suggested that each of the following would need to be supported:

· Indication, in a non-preferred mixed layer, that particular MBMS services/ sessions are ongoing or about to start in a second mixed layer.

· Cell reselection methods to enable a UE to be retained in a preferred layer whilst it is practical for it to do so.

· A mechanism that enables a UE that is in RRC Connected state to be handed over to the preferred layer. 

It is possible to identify a number of approaches to the third point. For example, the UE in RRC Connected state with MBMS services activated could be required to monitor MCCH and request handover to a preferred layer if a session of interest is present in that layer. Alternatively, the UE could inform eNB of its activated services and, possibly after interrogating the UE regarding interest in a session identity, the eNB could initiate a handover. It is assumed that UEs in RRC Idle state would reselect to the preferred layer autonomously. For UEs that are in MBMS_RRC_Connected state service prioritisation would take place.

Indicating preferred layer TMGIs on another layers MCCH will increase that layers MCCH load but could remove the need for a UE to monitor the MCCH of two or more layers simultaneously.

2.2 Inter Layer Reporting Involving Dedicated Layers

Where a dedicated layer is used in conjunction with one or more mixed layers there appear to be a number of options regarding inter-layer indication of MBMS activity.

For reporting mixed layer activities in the dedicated layer the following options are identified here:

a. There is no reporting of mixed layer activities in the dedicated layer.

b. The existence of a service and/ or session start in a mixed layer could be indicated on the MCCH of the dedicated layer in the manner of a preferred frequency indication.

Option b. could enable UEs that are receiving MCCH in the dedicated layer to avoid the need to receive MCCH of a mixed layer should some MCCH services be provided in the mixed layer. The usefulness of option b depends, of course, on the existence of scenarios in which some MBMS services are supported in the dedicated layer and some in the mixed layer. It may also depend upon how closely the coverage area in which the service is announced in the dedicated layer, e.g. by single cell or multi-cell MCCH, matches the coverage area in which the service is provided in the mixed layer. Whilst it may be possible to indicate in general terms that a service may be available in a mixed layer, precisely indicating that it will be available at an arbitrary UE location could be implementation dependent.

For reporting of dedicated layer existence and activities in a mixed layer the following options are identified. 

a. There is no inter-layer reporting.

b. The existence of the dedicated layer and, possibly, its radio parameters are indicated in the mixed layer.

c. The services that are ongoing (or available in the layer when they are transmitted) and/ or session starts in the dedicated layer are indicated in the mixed layer.

The possibility of there being multiple dedicated layers may need to be considered.

Option b would enable a UE to detect the existence of the dedicated layer without the need to complete a dedicated search. Even if the radio parameters are not indicated, knowledge that some or all MBMS services are provided in a dedicated layer could be useful information. The signalling overhead in the mixed layer may also be acceptable. It may be possible that after receiving control information from the dedicated layer a UE would be able to identify whether it needs to monitor the dedicated MCCH for session starts. The overhead to the UE of receiving the dedicated layer MCCH may depend upon whether the dedicated layer services are static, for example mobile TV, or transient and whether this can be indicated to the UE.

Option c, indicating dedicated layer ongoing services/ session starts in the mixed layer, could represent a significant overhead for a mixed cell MCCH but it would remove the need for a UE to receive the MCCH of the dedicated cell. Whether the dedicated layer has regional or cell specific transmissions and how the service areas overlap with mixed-layer cell coverage areas are also issues that must be considered.
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Conclusion



This Tdoc has identified some issues relating to preferred frequency layer and inter layer reporting for MBMS which it is suggested should be addressed during stage 2, namely:

· Whether provision should be made to support preferred frequency layer operation between mixed layers.

· Whether there should be any indication in a dedicated layer of MBMS activity in a mixed layer (e.g. similar to identifying a preferred layer) should scenarios supporting MBMS activity in dedicated and mixed layers simultaneously be accepted.

· Whether there should be indication in a mixed layer of the existence of a dedicated layer and/or the services/ session starts in that layer.

It is proposed that these should be discussed and, where conclusions can be made, these should be captured in [1].
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