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1
Introduction

Although many of the issues that must be addressed to complete the MBMS study item have been discussed and representative text has been captured in [1] there remain a number of topics, which have not been considered, or which require further investigation. 

2
Discussion

2.1 Data loss on cell change

In the specification of MBMS for UMTS R6, a significant design simplification was that data loss within the access network was acceptable during a cell change. 

As currently described, MBMS transmissions are sub-divided into multi-cell, which implies SFN operation, and single cell. It is not clear whether single cell transmission will take place within a service area of one cell or a larger service area that contains cells operating in single cell mode. 

Within SFN areas, data continuity on cell change is implicit, but should service areas spanning several single-cell transmission mode cells be possible the question of what protection against data loss on cell change, if any, should be provided should be addressed.

It is proposed that RAN2 should discuss whether service areas that contain multiple cells operating in single-cell mode are possible and, if so, what design requirements should be adopted for data loss on cell change and any decisions made captured in [1].

2.2 Preferred layers and inter layer notification

A feature that was adopted for UMTS R6 was the support of preferred frequency layers. This enabled a UE that is camped on one cell layer to receive notification that there is a particular MBMS service/ session available in another cell layer. A UEs can then reselect to the preferred layer to receive the service or, in the case of the UE being in Cell_DCH state request to be transferred to the layer. The concept assumes that the preferred layer is able to support non-MBMS services.

For LTE MBMS, two layer types have been identified, MBMS dedicated cells, that are incapable of supporting non-MBMS services and mixed cells, which are capable of supporting both MBMS and non-MBMS services. It is conceivable that an LTE UE could be located in a multi layer environment that consists of none, one or possibly more than one dedicated layers and one or more mixed cell layers. In these circumstances it is possible that the concept of a preferred, mixed cell, layer could be usefully adopted into LTE enabling a UE to monitor MBMS control signalling in just a single layer.

It is suggested that adopting the concept of a preferred layer for a particular MBMS service in LTE would require the following capabilities:

· A capability to identify on the MCCH of one cell layer that a particular service was available/ is starting in a different cell layer

· A mechanism that enables UEs, in RRC-Idle state, to reselect to the preferred layer and stay in that layer whilst performing cell reselection while the service/ session is in progress. The case of preferred and current layer cells being in different tracking areas may require investigation.

· A mechanism that enables UEs, that are in RRC-Connected state to request handover to a preferred layer.

· Possibly mechanisms for UEs that are in RRC-Idle and RRC-Connected states to disperse to other layers at the end of the session.

It is suggested that RAN2 should discuss whether the concept of preferred layers for mixed cell operation should be adopted into LTE and, if so, the decision captured in [1]

The concept of preferred layers relates to the inter-working between mixed cell layers. In addition there is the question of what information, if any, should be available in the MCCH of a mixed cell layer relating to any dedicated layer and visa versa. It is assumed that a UE would normally camp on a mixed-cell layer. In particular:

· Where a dedicated layer exists, should it be possible to announce the existence (on MCCH) of the dedicated layer in a mixed cell layer or is a UE required to discover the existence of the dedicated layer independently.

· Should a UE camping on a mixed cell layer be able to identify (from MCCH) what services are associated with the dedicated layer, and by implication not the mixed cell layer, or must the UE identify this independently from the dedicated layer.

· Should it be possible for session starts in the dedicated layer to be included in the MCCH transmissions made on a mixed-cell layer. 

Potentially more difficult to implement is the providing of mixed-cell layer MBMS information in the dedicated layer, not least because the mixed cell transmissions are likely to be more localised and more frequently changing.

· Should a UE be able to identify the services that are associated with a mixed-cell layer from dedicated layer signalling.

· Should session start and/ or counting for a mixed cell layer be indicated in a dedicated layer. 

It is proposed that RAN2 should discuss cross notification between dedicated and mixed-cell layers and capture any decisions in [1].

2.3 MBMS Control

Whilst it has been established that MCCH will provide the mechanism by which MBMS control signalling will be distributed there has been little information captured in [1] regarding its functionality and use. 

It is proposed that the following characteristics of the MCCH, which it is believed are generally accepted, should be captured in [1]:

· The MCCH is transmitted periodically in each cell that supports MBMS i.e. in each dedicated layer cell and in each mixed cell. The location of MCCH is indicated on BCCH.

· UEs receive the MCCH on cell entry, to identify whether there are services that it requires being transmitted in the cell, and periodically to identify whether session start and/ or counting [FFS] is ongoing for a service that it requires. Receiving of MCCH on cell entry and periodically takes place irrespective of whether the UE is in RRC-Idle or RRC-Connected state.

· The MCCH format will enable a UE that is periodically receiving MCCH to identify for which services the there is new information (notification) with a minimum reception time.

· The MCCH will at least indicate the services/ sessions for which there is a ptm transmission or a ptp [FFS] transmission in the cell. It also indicates session start and [FFS] counting. It is [FFS] whether there is a requirement to transmit neighbour cell information.

One potentially significant issue that was briefly discussed during the LTE Ad-hoc was the providing of MCCH in a mixed-cell when part of the MBMS services are delivered by SFN transmissions and part by non-SFN transmissions. The implication was that it might be necessary to operate two MCCH one for each class of delivery. Whilst, the potentially separate scheduling of these service types may indicate that real time scheduling information may optimally be on separate MCCH it seems necessary that a UE can obtain notification of session start, and ongoing service information from a single source. It is proposed that for the purposes of notification there should be a single MCCH present in the cell.

It is proposed that RAN2 should discuss what can be captured regarding MBMS control in [1].

3. Conclusions

Topics which it is proposed require consideration in order to complete the LTE MBMS study item have been proposed. It is requested that these be discussed and any conclusions made captured in [1].
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